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1 Introduction

Under contract with the Indiana Michigan Power (I&M), ADM Associates, Inc., (ADM)
performed evaluation, measurement and verification (EM&V) activities that confirmed the energy
savings (kWh) and demand reduction (kW) realized through the energy efficiency programs that
[&M implemented in Michigan during January 2021 through December 2021 (PY2021).

This chapter provides a summary of evaluation findings for the residential program portfolio and
presents information regarding the organization of the report.

1.1  Summary of Data Collection

Table 1-1 and Table 1-2 summarize data collection activities that supported the PY2021 evaluation

of I&M’s residential programs.

Table 1-1 Summary of Survey and Interview Data Collection

Number Number of
Survey Mode Time Frame of .
Completions
Contacts
Home New Construction Participant Interview Telephone January 2022 1 1
Home Appliance Recycling Participant Survey Online October 2021 406 90
Home Appliance Recycling Participant Survey Online January 2022 269 60
Income Qualified Weatherproofing Participant Survey Online January 2022 2 1
Income Qualified Weatherproofing Participant Survey Telephone January 2022 77 12
. . QR Code on | November 2021 -

Income Qualified Weatherproofing Donated Kits Survey Kit Box January 2022 NA 9
Home Energy Products — Products Component Participant
Survey Telephone January 2022 8 2
Home Energy Products — Products Component Participant
Survey Online November 2021 469 76
Home Energy Products — Online Marketplace Purchaser
Survey Online December 2021 466 108
Home Energy Products — Products Component Contractor
Survey Online January 2022 40 3
Home Energy Engagement - Residential AMI Portal
Participant Survey Online January 2022 214 9
Home Energy Engagement - Online Energy Checkup
Participant Online October 2021 1,212 87
Home Energy Engagement - Online Energy Checkup
Participant Online December 2021 331 30
School Energy Education Participant Survey Online December 2021 207 7
Residential Nonparticipant Survey Online December 2021 9,984 145

Introduction 9
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Table 1-2 Summary of Staff Interviews

Program Organization Number of Interviewed Staff’
Home New Construction &M 1
Home Energy Management &M 1
Horpe Egergy Engagement - 1&M 1
Residential AMI Portal
School Energy Education &M / AM Conservation 2

1.2 Impact Evaluation Findings

Below, cross-cutting information relating to the impact evaluation approach is presented followed
by a summary of the impact evaluation results.

1.2.1 Cross-Cutting Impact Evaluation Approach

1.2.1.1 Terminology
The savings estimates presented in this evaluation report are defined below in Table 1-3.

Table 1-3 Savings-Related Terminology

Variable Definition

kWh Savings Goal is the energy savings goal cited in the applicable portfolio

kWh Savings Goal
plan.

Ex Ante Gross kWh Savings are the annual energy savings reported by I&M and

Ex Ante Gross kWh Savings are typically obtained from 1&M’s DSM/EE Program Scorecard documents.

Gross Audited MEMD-Compliant kWh Savings. This accounts for corrections
of any errors identified through review of tracking data. For MEMD measures,
this accounts for any evaluator reclassification of MEMD measure code or other
changes to the application of the MEMD to calculation of measure energy
savings.

Gross Verified MEMD-Compliant kWh Savings. For MEMD measures, this is
determined by applying an installation rate to the Gross Audited MEMD-
Gross Verified MEMD- Compliant kWh Savings. The installation rate is defined as the ratio of units that
Compliant kWh Savings were installed (verified) to the number of units reported (claimed). For non-
MEMD measures, this reflects all adjustments made by ADM, without
accounting for free ridership or spillover.

Gross Audited MEMD-
Compliant kWh Savings

Ex Post Gross MEMD-Compliant kWh Savings. For all measures, this reflects
all gross savings adjustments made by ADM, without accounting for free
ridership or spillover

Ex Post Gross MEMD-
Compliant kWh Savings

Gross Verified Lifetime MEMD-Compliant kWh Savings is the Gross Verified
MEMD-Compliant kWh Savings occurring over the course of the applicable
measure effective useful life (EUL), including any multiple baseline measure
period savings as applicable.

Gross Verified Lifetime
MEMD-Compliant kWh
Savings
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Variable Definition
Gross Realization Rate is equal to Ex Post Gross MEMD-Compliant kWh
Gross Realization Rate Savings divided by Ex Ante Gross kWh Savings.

Net-to-Gross Ratio is equal to Ex Post Net MEMD-Compliant kWh Savings

Net-to-Gross Ratio divided by Ex Post Gross MEMD-Compliant kWh Savings.

1.2.1.2 Cross-Cutting Gross Savings Analysis Approach
For energy efficiency measures found in the Michigan Energy Measures Database (MEMD):

m  ADM referenced the appropriate MEMD per unit kWh savings values to calculate ex
post kWh savings.

m  ADM referenced the appropriate MEMD per unit kW demand reduction values to
calculate ex post kW demand reductions.

Further, for those measures not found in the MEMD and for which kWh savings and kW demand
reductions could be estimated by referencing the work papers underlying the MEMD, ADM
referenced information contained in MEMD work papers to calculate ex post kWh savings and ex
post kW demand reductions.

For measures not found in the MEMD and for which kWh savings and kW demand reduction
could not be estimated by referencing the work papers underlying the MEMD, the methods
outlined in the applicable, program-specific sections of this report were applied in calculating ex
post kWh savings and ex post kW demand reductions.

1.2.1.3 Cross-Cutting Net Savings Analysis Approach

ADM applied evaluated net-to-gross (NTG) ratios to determine net ex post kWh savings and net
ex post kW demand reductions. Net energy impacts were calculated as follows:

Net Ex Post kWh Savings = Gross Ex Post kWh Savings * NTG Ratio
Net Ex Post kW Demand Reduction = Gross Ex Post kW Demand Reduction * NTG Ratio

1.2.2 Impact Evaluation Results

ADM performed EM&V activities for each of the residential programs offered by I&M during
PY2021. Total residential portfolio ex post gross energy savings are 10,853,710 kWh, while ex
post net energy savings are 5,950,226 kWh, as shown in Table 1-4.
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Table 1-4 Summary of Energy Savings — PY2021

Gross Gross Ex Post Ex Post Net Net VGV;TVS J
Ex Ante Audited Verified Gross Gross MEMD- te ) Li’”t e
Program Name Gross kWh MEMD- MEMD- MEMD- Realization | Compliant G o yetime
. . . . 70SS MEMD-
Savings Compliant Compliant Compliant Rate kWh Ratio Compliant
kWh Savings | kWh Savings | kWh Savings Savings a h éjz -
Home Appliance Recycling 1,088,480 1,107,015 1,065,903 1,065,903 98% 558,265 | 52% 8,527,222
Home Energy Products -
Appliances 1,319,848 1,536,846 1,466,432 1,466,432 111% 987,567 | 67% | 20,480,368
Home Energy Products - Lighting 5,192,172 5,665,497 4,985,637 4,985,637 96% 1,799,679 | 36% 18,648,810
Home New Construction 297,507 180,796 180,796 180,796 61% 149,090 | 82% 2,594,211
Home Weatherproofing 2,910 2,128 2,128 2,128 73% 7,200 | 338% 30,765
Residential Income Qualified
Weatherproofing 352,999 489,765 441,093 441,093 125% 441,093 | 100% 1,946,630
Residential Online Energy
Check-up 767,686 1,172,545 726,440 726,440 95% 749,528 | 103% 6,281,210
Home Energy Reports 1,258,024 1,628,057 1,628,057 1,628,057 129% 892,534 | 55% 1,628,057
Residential AMI Portal - - - - N/A - | N/A -
Schools Energy Education 92,173 360,841 83,237 83,237 90% 91,282 | 110% 717,511
Heat Pump Clothes Dryer Pilot 298,648 64,479 64,479 64,479 22% 64,479 | 100% 64,479
Residential Mid-Stream Pilot - 209,510 209,510 209,510 N/A 209,510 | 100% 209,510
Residential Portfolio Totals 10,670,448 | 12,417,478 | 10,853,710 | 10,853,710 102% 5,950,226 | 55% | 61,128,773

Total residential portfolio ex post gross peak demand savings are 1,211.14 kW, while ex post net
peak demand savings are 798.16 kW, as shown in Table 1-5.

Table 1-5 Summary of Peak Demand Impacts — PY2021

Gross Gross Ex Post Ex Post
Ex Ante Audited Verified Gross G Net Net-
. o Gross | MEMD- | MEMD- | MEMD- | , 7°% MEMD- | to-
rogram fName kw Compliant | Compliant | Compliant eaRz zta ron Compliant | Gross
Savings kW 4/ kW ate kW Ratio
Savings Savings Savings Savings
Home Appliance Recycling 126.95 129.18 124.39 124.39 98% 65.16 | 52%
Home Energy Products - Appliances 86.60 (22.84) (29.38) (29.38) -34% (6.63) | 23%
Home Energy Products - Lighting 665.61 673.06 592.30 592.30 89% 212.98 | 36%
Home New Construction - (3.44) (3.44) (3.44) N/A (4.78) | 139%
Home Weatherproofing 0.15 0.10 0.10 0.10 68% 0.68 | 659%
Residential Income Qualified
Weatherproofing 16.19 54.42 50.10 50.10 309% 50.10 | 100%
Residential Online Energy Check-up 74.82 110.28 72.72 72.72 97% 75.44 | 104%
Home Energy Reports 159.80 392.48 392.48 392.48 246% 392.48 | 100%
Residential AMI Portal - - - - N/A - | N/A
Schools Energy Education 12.68 44.48 11.86 11.86 94% 12.73 | 107%
Heat Pump Clothes Dryer Pilot - - - - N/A - | N/A
Residential Mid-Stream Pilot - - - - N/A - | N/A
Residential Portfolio Totals 1,142.81 | 1,377.73 | 1,211.14 | 1,211.14 106% 798.16 | 66%
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1.3 Evaluation Findings Recommendations

The evaluation findings are summarized by program below.

1.3.1 Home Weatherproofing

The program energy savings gross realization rate is relatively low at 73%. Measures with
low realization rates included air infiltration and kitchen faucet aerators.

= Recommendation 1: Accounting for housing type in estimation of hot water measure
savings may result in more accurate estimation of savings.

1.3.2 Home New Construction

The realization rates for ductless heat pumps and envelope measures were low. The
realization rates for the heat pumps and thermal envelope improvements were 61% and 23%
respectively. For both measures, the ex post analysis referenced the applicable MEMD measures
based on the measure specifications.

=  Recommendation 1: Review savings assumptions for multifamily new construction mini-
split heat pumps and thermal envelope improvements projects.

The market does not know about the potential energy savings and non-energy benefits of all-
electric homes. I&M staff discussed the need for additional education about the benefits of electric
heating to entice new home buyers to choose all-electric homes. The program coordinator stated
that some consumers may not understand the improvements in electric heating technologies and
results from the nonparticipant customer survey responses support this conclusion with more than
three-quarters of respondents stating that all-electric homes are less energy efficient and have
higher utility costs than other home types. Furthermore, the customer survey results from the HEM
participant and nonparticipant surveys suggest that many residential customers, in general, may
not be aware of the improved air quality benefits of an all-electric home.

= Recommendation 2: Develop additional education materials that builders can use with new
home buyers that educate them about the benefits of all-electric homes. For example, create
fact sheets that include comparisons for older technology with new technology with differences
in home energy costs. Program staff should continue to collaborate with other utilities and
program partners to develop educational materials for builders and home buyers.

Introduction 13



Exhibit IM-3 (JCW-3)
Case No. U-21207

Michigan Residential Portfolio 2021 EM&V R%H}?S% V\]/caét;{
Page-23 0

1.3.3 Home Appliance Recycling

The gross realization rates indicate that estimated, ex ante savings accurately predicted
realized savings.

The program net-to-gross ratio is 52%. The net-to-gross ratio for refrigerators is 52%, which is
the same as in PY2020. The primary driver of the net-to-gross ratio is that 37% of participants
reported they would have destroyed their units in the absence of the program — as such these units
would have been removed from the grid without program support. Additionally, 39% reported they
would have transferred the unit to another party. The net-to-gross ratio for freezers was 53%, an
increase from the 37% net-to-gross ratio found in PY2020. Thirty-three percent of respondents
said they would have destroyed their freezer if the program was unavailable and 39% reported they
would have transferred the unit to another party.

1.3.4 Income Qualified Weatherproofing

Analysis revealed that the income qualified program achieved greater energy savings than
originally projected. With a realization rate of 130% and a NTGR of 100%, the program can book
more energy savings than they originally calculated resulting in more energy savings for the
portfolio. The kWh realization rate for refrigerators was particularly high at 768%. The ex ante
savings appear to be based on the MEMD savings value for a new top freezer refrigerator and
assumes a new refrigerator that meets the current appliance standard as the baseline equipment.
ADM assumed an early replacement baseline because it is probable that the existing refrigerator
was operating and would continue to be used absent the program replacement.

= Recommendation 1: Accounting for the early replacement of low-income refrigerators
will improve the ex ante savings estimate.

A low realization rate for heat pump water heaters was the result of a misclassification of
electric resistance water heaters as heat pump water heaters. ADM reviewed the AHRI
numbers for the three installed heat pump water heaters that were listed in the program data and
found that two of three water heaters were standard efficiency electric resistance water heaters.

=  Recommendation 2: ADM recommends that program staff confirm the equipment type
and efficiency information by reviewing AHRI numbers associated with space heating and
cooling, and water heating equipment.

1.3.5 Home Energy Products — Products Component

The overall realization rate for the efficient products component was high at 111%, although
realization rates differed substantially from 100% for some measures.

=  Recommendation 1: Review ex ante savings estimates for the following measures:

o Electric resistance water heaters had a low realization rate. The ex ante savings
estimates is high and more in-line with what would be expected for a heat pump water
heater.
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o Ex ante estimates for air source heat pumps and central air conditioners were low. The
estimates did not account for unit capacity and were not consistent with the MEMD.

o The ex ante estimates for multi speed pool pumps referenced the MEMD savings value
for variable speed pool pumps and the ex ante savings for the variable speed pool
pumps referenced the MEMD savings for multi speed pool pumps.

Customers purchased up to four advanced power strips, a quantity that may be too high for
typical residential settings. Residential customers most commonly have two applications for
power strips: controlling audio visual equipment and controlling home computing/office
equipment. Additionally, on average, customers who had purchased four power strips were using
1.6 of them.

= Recommendation 2: Consider limiting customers to the purchase of no more than two
advanced power strips.

Most customers (88%) were satisfied with their online marketplace purchase experience, and
two-thirds were considered net promoters. About one in ten respondents were detractors' of the
program suggesting there may still be some opportunity to improve customer’s experience with
the online marketplace.

1.3.6 Home Energy Products — Lighting

The net-to-gross ratio for LED bulbs was 36%. Free ridership for specialty bulbs was higher
than for standard LEDs (94% vs. 54%) A review of the amount of the discount provided found
that the average discount was 49% for specialty LEDs as compared to 62% for standard LEDs.
The relatively lower discount may be driving the higher free ridership for the specialty bulbs.
Analysis of free ridership that excluded specialty LEDs with a discount of 15% or less (i.e., smaller
discounts) resulted in an 11-percentage point decrease in free ridership (i.e., net savings increased).

= Recommendation 1: Review discounted prices for LEDs and remove those with discounts
that are small relative to the retail price from the program.

! The net promoter score is equal to the % of Promoters - % of Detractors. Promoters are respondents who rate the
likelihood of recommending the service as 9 or higher on a 0-10 point scale. Detractors are those who rate it as 6 or
lower on the same scale.
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1.3.7 Home Energy Engagement

1.3.7.1 Online Energy Checkup

Ex Post Gross MEMD-Compliant kWh Savings for OEC are near 100% of the ex ante
savings for most measures. Nightlights had a lower realization rate which is largely a function of
customers primarily installing the nightlights as a new installation instead of as a replacement of
an existing nightlight.

1.3.7.2 Home Energy Reports

BRM-consistent KkWh savings are less than the ancillary econometric analysis savings. Under
the ancillary econometric analysis performed according to the method outlined above, the annual
energy savings are estimated to be 2,404,840 kWh, which is equal to 105% of the BRM-consistent,
uncapped ex post gross kWh savings.

1.3.7.3 Residential AMI Portal

No energy savings were calculated for the Residential AMI Portal service. The lack of
calculated savings impact may have been a function of the relatively small number of customers
with access to the AMI portal at this time. The potential for evaluable savings will increase as
more customers gain access to the AMI data portal.

I&M has taken multiple steps to inform customers of the availability of the service. Multiple
communications are provided to customers about the availability of the AMI Energy Management
Tools. Customers receive a post card about their planned AMI meter installation 60 days prior to
installation, and a letter that allows them to opt-out of the AMI meter installation 30 days prior to
installation. Once the meter is installed, Opower sends a welcome letter with information about
the smart meter. Three months later, customers receive a participation experience communication
that provides information about the types of energy use information available for their account.

=  Recommendation 1: Consider following up with inactive customers. While 1&M has
taken multiple steps to inform customers of the portal, periodic communications to
customers who have not accessed the web platform or opted in to send a weekly
communication may be helpful to remind them of the availability of the services.

The program has a mix of “passive” information and active customer communications. The
web portal is available to all customers, and it requires that the customer seek out the information
on their energy consumption. The program also delivers information on energy consumption
through communications in the form of high usage alert emails (which are an opt-out service) and
weekly energy use email reports (which are an opt-in service).

=  Recommendation 2: Consider offering additional opt-out services. If it is possible
within the service contract with Opower, I&M should consider an additional opt-out
communication such as a monthly energy report to increase the active engagement of
customers with the service. The current opt-in weekly communication may be too frequent
of an interval that may negatively affect customer relations.
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1.3.8 School Energy Education

Program staff made design changes to adjust to lower than anticipated participation in the
online program. In the first two quarters of 2021, the program utilized a digital platform to deliver
educational content on energy efficiency and renewable resources. With the online platform,
students received a coupon to redeem a kit online after completing the online curriculum. However,
because few students redeemed kits, program staff changed the design back to a paper-based
educational program that was marketed directly to parents. With this approach, parents could
request a kit through the online marketplace.

1.4 Organization of Report

This report is divided into two volumes, providing information on the impact and process
evaluation of the Indiana Michigan Power portfolio of residential programs implemented in
Michigan during the 2021 program year. Volume I is organized as follows:

m  Chapter 2: Home Weatherproofing

m  Chapter 3: Home New Construction

m  Chapter 4: Home Appliance Recycling

m  Chapter 5: Income Qualified Weatherproofing

m  Chapter 6: Home Energy Products — Product Component
m  Chapter 7: Home Energy Products - Lighting

m  Chapter 8: Home Energy Engagement

= Chapter 9: School Energy Education

m  Chapter 10: Residential Pilots

m  Chapter 11: Non-Participant Survey

See report Volume II for chapters that present survey instruments and tabulated survey
response information.
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2 Home Weatherproofing

This chapter presents the results of both the impact and process evaluations of the 2021 Home
Weatherproofing Program (HWP) that Indiana Michigan Power (I&M) offered to its residential
customers during the period of January 2021 through December 2021.

2.1  Program Description

The Home Weatherproofing Program is offered to residential customers who would benefit from
higher-level standard home weatherization measures such as ceiling insulation, home infiltration,
and duct sealing.

The first step to participate in the program is for customers to sign up and receive a Home Energy
Assessment. During the assessment, the auditor identifies energy efficiency improvements and
recommends measures to the participants.

To receive the weatherization incentives, the customer must decide which weatherization measures
recommended in the assessment they want implemented. By having an authorized contractor
install recommended home weatherization improvements, I&M customers with electrically heated
homes can earn incentives up to 50% of the cost of the work up to $3,000.

2.2 Data Collection

Data used to support the impact evaluation of the program will include:
m Program tracking data from the primary tracking database;
®  Program summary data from the I&M DSM EE Program Scorecard; and
m  Program applications and supporting documentation.

Because participation was limited to two customers, ADM did not attempt to complete a survey
of program participants to estimate net savings and in-service rates. Instead, ADM applied the
results from the survey of participants completed for the evaluation of the 2020 program year.

2.3 Estimation of MEMD-Compliant Savings

The following section presents the methodology that was used for estimating the MEMD-
Compliant energy and demand impacts resulting from the Home Weatherproofing Program in
2021.

2.3.1 Methodology for Estimating MEMD-Compliant Savings

The M&V approach for the Home Weatherproofing Program focused on determining the
following:

= Numbers of weatherization measures installed;
m  Average annual kWh savings per weatherization measure implemented; and

m  Average kW reduction per weatherization measure implemented.
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Table 2-1 below summarizes the inputs used for gross savings calculations and the source of each

input.

Table 2-1 Data Sources for Gross Impact Parameters — Home Weatherproofing Program

Parameter

Source

Number of Participants

Program Tracking Data

Participant Location

Program Tracking Data

Participant HVAC Equipment Type

Program Tracking Data

Home Square Footage

Program Tracking Data

Pre-Post Insulation Values

Program Tracking Data

HVAC efficiencies

Program Tracking Data

Square Footage Insulated

Program Tracking Data

Pre-Post Blower Door Test

Program Tracking Data

Wattage of Efficient Lighting

Program Tracking Data

Length of Water Heater Pipe

Program Tracking Data

Gallons per minute of low flow aerator/showerhead

Program Tracking Data

In-service rate

Participant Survey

2.3.1.1 In- Service Rates

Table 2-2 below summarizes the in-service rate determined from the program participant survey

results and review of program documentation.

Table 2-2 In-Service Rate - Survey Results by Measure

Measure In-Service Rate
Air Infiltration Reduction 100%
Attic Insulation 100%
Bath Faucet Acrator 100%
Kitchen Faucet Aerator 100%
LED Lighting 100%
Low Flow Showerhead 100%

2.3.1.2 Review of Documentation

A first aspect of conducting measurements of program activity is to verify if participants of the
program did participate in the program. ADM takes several steps in verifying the number of
weatherization measures installed, which consists of the following:

m Validating program tracking data provided by I&M by checking for duplicate or erroneous

entries; and

m  Conducting verification surveys with a sample of program participants. The focus of these
verification surveys is to verify that customers listed in the program tracking database did
indeed participate and the number of measures installed was accurate.

2.3.1.3 Procedures for Estimating Measure-Level MEMD-Compliant Savings

Gross energy impacts and demand reductions for the Home Weatherproofing program were
calculated (by measure) using the 2021 MEMD. ADM referenced the weighted results section of
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the MEMD Weather Sensitive Workbook for applicable measures, including Air Infiltration
Reduction, Duct Sealing, and Insulation measures. The MEMD master measure database was
referenced for the remaining measure types. Table 2-3 below summarizes the deemed MEMD
savings and Estimated Useful Life (EUL) according to measure type.

Table 2-3 MEMD kWh and kW Savings per Measure

Average Per Average Per
Measure Unit MEMD Unit MEMD kW Unit MEMD
. . EUL
kWh Savings Savings
Air Infiltration Reduction 762 0.013 1000 sq ft cond floor area 13
Attic Insulation 740 0.030 1000 sq ft 20
Bath Faucet Aerator 70 0.008 device 10
Kitchen Faucet Aerator 202 0.023 device 10
LED Lighting 29 0.003 per lamp 3
Low Flow Showerhead 326 0.026 device 10

2.3.2 MEMD-Compliant Gross Impact Results

Table 2-4 and Table 2-5 below summarize the gross kWh and kW reduction savings associated
with the Residential Home Weatherproofing Program for PY2021. Gross savings estimates
account for the in-service rates discussed in Section 2.3.2.1.

2.3.2.1 Ex Post Gross kWh Savings and kW Reductions

Table 2-4 summarizes the ex ante and ex post gross kWh savings. Table 2-5 summarizes ex ante
kW demand reductions and ex post gross kW reductions.

Findings relevant to measure-level gross realization rates include:

m For the single instance of the air infiltration reduction measure, given the applicable
residence, HVAC equipment, and climate zone characteristics, the MEMD-consistent kWh
savings per 1,000 square feet is 858 kWh. Ex ante energy savings applied the logic that
given the applicable characteristics, savings per 1,000 square feet is 1,627 kWh.

m Faucet aerator and shower head ex ante energy savings did not account for applicable
housing type, resulting in overestimation of kitchen faucet aerator savings.
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Gross Audited | Gross Verified | Ex Post Gross Gr
Ex Ante Gross MEMD- MEMD - MEMD- 088
Measure . . ; . Realization
kWh Savings Compliant Compliant Compliant Rate
kWh Savings kWh Savings kWh Savings
Air Infiltration Reduction 1,457 762 762 762 52%
Attic Insulation 744 740 740 740 99%
Bath Faucet Aerator 68 70 70 70 103%
Kitchen Faucet Aerator 279 202 202 202 72%
LED Lighting 29 29 29 29 100%
Low Flow Showerhead 334 326 326 326 98%
Total 2,910 2,128 2,128 2,128 73%
Table 2-5 Ex Post Gross kW Demand Reduction Estimates
Gross Audited | Gross Verified | Ex Post Gross Gr
Measure Ex Ante Gross MEMD- MEMD - MEMD- 2 Z.Zosf.
kW Savings Compliant kW | Compliant kW | Compliant kW eaRl aton
. . . ate
Savings Savings Savings
Air Infiltration Reduction 0.05 0.01 0.01 0.01 25%
Attic Insulation 0.03 0.03 0.03 0.03 100%
Bath Faucet Aerator 0.01 0.01 0.01 0.01 100%
Kitchen Faucet Aerator 0.03 0.02 0.02 0.02 72%
LED Lighting 0.00 0.00 0.00 0.00 100%
Low Flow Showerhead 0.03 0.03 0.03 0.03 96%
Total 0.15 0.10 0.10 0.10 68%

2.4 Estimation of Ex Post Net Savings

24.1

Methodology for Estimating Ex Post Net Savings

The net savings analysis is used to determine what part of the gross energy savings achieved by
program participants can be attributed to the effects of the program. The net savings attributable
to program participants are the gross savings less free ridership, plus spillover.

ADM estimated free ridership and participant spillover using survey responses from a sample of
PY2020 program participants. The following sections outline the methodology that was used to
develop those estimates.

2.4.1.1 Methodology for Estimating Free Ridership

2.4.1.1.1 Direct Install Measures

The calculation of free ridership was based on the responses to questions about the participants’
prior plans and intentions, program influence on measure selection, and program influence on
timing of measure implementation.
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Two different sets of questions were used to estimate saving resulting from the no-cost direct
install measures and from the major, rebated measures (e.g., insulation, air sealing). The
differences in the questions reflect differences in the two types of measures as well as the incentive
strategy. The direct install free ridership questions do not incorporate the customer’s financial
ability to purchase and install the measures because the items are generally low cost. Additionally,
free ridership for the direct install measures is not addressed because it is less likely that a
respondent would have had long term plans to install these low-cost items.

The calculation of direct install measure free ridership was based on the responses to questions on
the following topics:

m Prior experience with similar energy saving equipment;

m  Prior planning to purchase energy efficiency measures that were provided through the
program; and

m Likelihood of installing similar equipment without the program.
Prior Experience

Because the program provides the measures at no cost to the customer and installs them in the
customer’s household as part of an energy assessment and potential larger efficiency project, the
primary indicator of the likelihood that a participant is a free rider is whether or not he or she has
previously purchased a similar measure. Previous experience is used as an indicator of whether or
not the customer would have coincidently purchased a similar measure on their own.

Previous experience with the measure is assessed through the following question:

m DI FRI: Thinking back to before you participated in the [PROGRAM], had you purchased
and installed any of the following items in your home in the last three years?

Respondents indicating that they had not purchased a given measure in the past three years are
considered to have minimal to no prior experience with that measure, meaning that the intervention
of the program is likely significantly influential in the energy savings resulting from the measure.
These respondents receive an overall free ridership score of 0 for this measure. Otherwise, free
ridership is assessed using the following factors.

Prior Plans and Intentions

Customers were asked as to any plans they had to purchase any of the measures. This is addressed
in the following question:

m DI FR2: Before you heard of the program, did you have specific plans to purchase the no-
cost [ALL DI MEASURES] installed in your residence? If so, which items did you have
planned?

For LEDs, shower heads, and faucet aerators, customers that respond that they planned to install
the measures were asked the following question:

= DI FR3: How many of the [MEASURE COUNT] that you received did you plan to
purchase?
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Respondents who indicated that they had plans to purchase the measure on DI FR2, were given a
plans score of 1. The response to DI _FR3 was used to adjust the plans score to reflect the number
of items the respondent planned to purchase. For example, if the respondent planned to purchase
one of the two items received, the plans score was adjusted to 0.5.

Likelihood of Purchasing Measure

In the absence of specific plans to purchase and install the direct install items, it is possible that
the event of learning about the program will sway their decision-making process to install these
energy efficient measures in their homes. Additionally, the information and measures provided
through the program may help to overcome existing barriers to energy efficiency improvements.
To address this, participants receive the following questions to inform the Importance of Decision
Making variable:

m DI FR4:42. Using a scale where 0 means “not at all likely and 10 means “very likely,”
how likely would you have been to purchase any of the following items on your own within
12 months of when you received them if you had not received them through the program?

= DI FRS: [IF DI FR4 > 0] Based on your response, there is some likelihood that you would
have purchased [DI MEASURE] in the next 12 months. Given that, we would like to know
why you had not already purchased [DI MEASURE] on your own.

= Had you not already purchased [DI MEASURE] because 1) you didn’t want to spend the
money, 2) you had not gotten around to it, 3) you didn’t know where to purchase
[DI MEASURE], 4) you didn’t know enough about [DI MEASURE], 5) (for lighting)
you were waiting for a bulb to burn out, or 6) another reason?

Respondents who indicated in DI _FR4 that they had not already purchased a given measure
because they did not want to spend the money, did not know where to purchase the measure, or
did not know enough about the measure are considered to have had significant barriers to
implementing these energy efficiency improvements and receive a score of 0% free ridership for
the measure under this component. Otherwise, the likelihood of purchasing was scored as:

Likelihood of Purchasing = DI _FR4/10
Free Ridership Scoring — Direct Install Measures

For respondents who demonstrated prior experience with a measure, the scores for the prior plans
and likelihood of purchasing indicator variables were averaged to develop a measure-level free
ridership score to each respondent.

2.4.1.1.2 Major (Rebated) Measures

The calculation of a free ridership score for the major measures was based on the responses to
questions about participants’ prior plans and intentions, program influence on measure selection,
and program influence on timing of measure implementation.

Financial Ability and Plans and Intentions

Home Weatherproofing 8
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Two indicator variables were developed based on responses to the survey questions on plans and
intentions. The first corresponds to financial ability. Respondents were considered to have not been
financially able to implement the efficiency measure if they answer “no” to the question below
(FR1):

= FRI1: Would you have been able to afford to implement the [MEASURE] if the rebate was
not available from the program?

The second indicator variable is related to whether or not the customer had plans to implement the
efficiency measure. Respondents were considered to have had plans if they answer “yes” to the
following question:

m  FR3: Were you planning to implement the [MEASURE] before you learned of 1&M’s
[PROGRAM] program?

Respondents who were found to not have plans or the financial ability to implement the measures
are deemed to not be free riders.

Program Influence

Participants were asked two questions about the direct influence of the program on their decision
to implement the energy efficiency measures. Specifically, participants were asked:

m  FRS: Using a scale where 0 is “not at all influential” and 10 is “very influential,” how
influential was the home energy assessment available through program in your decision to
implement the [MEASURE]?

m  FRG6: Using the same scale, how influential were the rebates available through program in
your decision to implement the [MEASURE]?

m FR7: Now we would like to know how likely you would have been to implement the
[MEASURE] if the program was not available. Using a scale where 0 is “not at all likely”
and 10 is “very likely”, how likely is it that you would have implemented the same
[MEASURE] if you had not received the rebate through the program?

m  FR&: Using the same scale, how likely is it that you would have implemented the same
[MEASURE] if you had not received the home energy assessment through the program?

A program influence score was developed based on these two responses in the following manner:
Program Influence = Average (MAX(FRS, FR6), (10 — MIN(FR7, FRS)))/ 10
Program Influence on Project Timing

To account for deferred free ridership due to the program’s effect on the timing of the
implementation of the efficiency measure, respondents were asked the following two questions:

» Did you purchase and install the [EFF. MEASURE] sooner than you would have if the
information and financial assistance from the program had not been available?

= When might you have purchased or installed the same [EFF_ MEASURE] if you had not
participated in the program?

Home Weatherproofing 9



Michigan Residential Portfolio

Exhibit IM-3 (JCW-3)
Case No. U-21207

2021 EM&V R¥jbrgss: Walter
Page-34 of 664

Based on the responses to those questions a timing adjustment was calculated as shown in Table
2-6.

Table 2-6 Timing Adjustment Score

Likely Timing of Project in Absence _
' ofghef Proéram R
Within 6 months 1
Between 6 months and 1 year 0.67
In more than 1 year to 2 years 0.33
In two years or more 0

Free Ridership Scoring — Major (Rebated) Measures

For respondents that did not have plans or intentions, an overall free ridership score was developed
based on the program influence score and timing score. An overall project free ridership score was
based by combining the scores described above using the following equation:

Free Ridership = (1- Program Influence * Timing Score)

2.4.1.1.3 Methodology for Estimating Spillovers

Program participants may implement additional energy saving measures without receiving a
program incentive because of their participation in the program. The energy savings resulting from
these additional measures constitute program participant spillover effects.

To assess participant spillover savings, survey respondents were asked whether or not they
implemented any additional energy saving measures for which they did not receive a program
incentive. Respondents were also asked to provide information on the attributes of the measures
implemented for use in estimating the associated energy savings.

Participants who report implementing on one or more efficiency measures were then asked two
questions for use in developing a spillover score:

s SOI: On a scale of 0 to 10, where 0 represents “not at all important” and 10 represents
“extremely important”, how important was your experience with [PROGRAM] in your
decision to purchase the items you just mentioned?

m SO2: On a scale of 0 to 10, where 0 represents “not at all likely” and 10 represents
“extremely likely” how likely would you have been to make the additional purchases you
just mentioned even if you had not participated in the [PROGRAM]?

The response to these questions were used to develop a spillover score as follows:
Spillover = Average(SO1, 10 — SO2)

All of the associated measure savings were considered attributable to the program if the resulting
score was greater than 7.

Home Weatherproofing 10
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2.4.1.1.4 Methodology for Estimating Non-Participant Spillover

Section 11.3 describes the methodology used to estimate non-participant spillover.

2.4.2 Results of Ex Post Net Savings Estimation

Table 2-7 summarizes the ex ante and ex post net kWh savings. Table 2-8 summarizes ex ante kW
demand reductions and ex post net kW reductions.

The net-to-gross ratio exceeds 100% because of the inclusion of non-participant spillover. ADM
estimated non-participant spillover for the portfolio based on responses to a survey of customers
that did not participate in an I&M program. The total non-participant spillover was allocated in
proportion to program expenditures (see section 11.3 for additional discussion of the non-
participant spillover methodology). This process resulted in the allocation of 5,146 kWh and 0.59
kW in non-participant spillover to the program. Because the gross savings for the program was
low, the added savings greatly increased the net-to-gross ratio beyond 100%.

Table 2-7 Ex Post Net kWh Savings Estimates

Gross Ex Post Ex Post VG}?SS J
Ex Ante Audited Gross Verified Gross Gross Net Net-to Lij”:til:ze
Gross MEMD- MEMD- MEMD- .. MEMD- e
Measure K . K Realization . Gross MEMD-
kWh Complian Compliant Complian Rate Compliant Ratio Compliant
Savings t kWh kWh Savings t kWh kWh kﬁ’h
Savings Savings Savings e
g;g‘lﬁg;anon 1,457 762 762 762 | 52% 2,604 | 342% 9,904
Attic Insulation 744 740 740 740 99% 2,529 | 342% 14,796
iztr}; tf);‘““t 68 70 70 70| 103% 224 | 320% 700
igf;;z? Faucet 279 202 202 202 | 72% 646 | 320% 2,020
LED Lighting 29 29 29 29 100% 83 | 293% 86
Isjﬁsz?r‘}’ga . 334 326 326 326 | 98% 1114 | 342% 3,260
Total 2,910 2,128 2,128 2,128 73% 7,200 | 338% 30,765
Table 2-8 Ex Post Net Peak Demand Reduction Estimates
Gross Gross Ex Post Ex Post
Audited Verified Gross Gr Net Nottios
Measur Ex Ante Gross | MEMD- | MEMD- | MEMD- | , l.gsf. | MEMD- Ger ©
easure kW Savings Compliant | Compliant | Compliant eaRla;zelo Compliant Ra(t)fj
kw kW 4/ 4/
Savings Savings Savings Savings
Air Infiltration 0.05 0.01 0.01 0.01 | 25% 0.08 | 667%
Reduction
Attic Insulation 0.03 0.03 0.03 0.03 100% 0.20 667%
Bath Faucet Aerator 0.01 0.01 0.01 0.01 100% 0.05 645%
Kitchen Faucet 0.03 0.02 0.02 0.02 72% 0.15 | 645%
Aerator
LED Lighting 0.00 0.00 0.00 0.00 100% 0.02 618%
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Gross Gross Ex Post Ex Post
Audited Verified Gross Gr Net oy
Ex Ante Gross | MEMD- | MEMD- | MEMD- %% | MEMD- erto-
Measure . . . . Realization . Gross
kW Savings Compliant | Compliant | Compliant Rat Compliant Rati
kW W kW are /4 ano
Savings Savings Savings Savings
Low Flow 0.03 0.03 0.03 0.03|  96% 017 |  667%
Showerhead
Total 0.15 0.10 0.10 0.10 68% 0.68 659%

2.5 Process Evaluation

ADM did not complete a process evaluation of the PY2021 residential program.

2.6  Findings and Recommendations

The program energy savings gross realization rate is relatively low at 73%. Measures with
low realization rates included air infiltration and kitchen faucet aerators.

Recommendation 1: Accounting for housing type in estimation of hot water measure
savings may result in more accurate estimation of savings.

Home Weatherproofing
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3 Home New Construction

This chapter presents the results of both the impact and process evaluations of the 2021 Home
New Construction Program that Indiana Michigan Power (I&M) offered to its residential
customers during the period of March 2021 through December 2021.

The objectives of the evaluation were to:

m  Assess gross and net energy (kWh) savings and peak demand (kW) reductions resulting
from participation in the program during the program year;

»  Document and assess quality assurance and control procedures; and

m  Provide recommendations for program improvement as appropriate.

3.1 Program Description

The Home New Construction Program is offered to home builders that construct their homes to be
more energy efficient than the same home built to recognized standards. To participate in the
program, newly constructed homes must be all-electric and obtain a HERS score of 75 or below.
Incentives are available for installing energy efficient HVAC equipment, heat pump water heaters,
LED lighting, and shell weatherproofing. The incentives are payable on a per measure type basis,
which allows builders to select which efficiency measures they want to incorporate in the building.

In addition to paying cash incentives, this program also represents a market transformation
program, aimed at reducing multiple barriers to this higher level of construction standards.

3.2 Data Collection

3.2.1 Engineering Reviews

ADM performed an evaluation of the single project, a multifamily project, that was completed
through the program during PY2021.

ADM collected .xml files from the home energy rater (HER) for each unique floor plan, including
field photos acquired from real estate listings and HER notes and model numbers included with
xml models.

3.2.2 Participating Builder Interview

ADM completed an interview with the builder that completed a project in 2022. This building
completed a multifamily project and the discussion focused on the decision to implement the
program qualifying energy efficiency features to receive the incentive.

Home New Construction 13
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3.3 Estimation of Ex Post Gross Savings

3.3.1 Methodology for Estimating MEMD-Compliant Savings

3.3.1.1 Procedures for Estimating Measure-Level MEMD-Compliant Savings
Per-Unit Energy and Demand Impacts

The measures implemented through the Home New Construction program each have energy
savings and peak demand reduction values provided in the 2021 MEMD. For energy efficiency
measures found in the MEMD:

= ADM referenced the applicable MEMD per unit kWh savings values to calculate ex post
gross MEMD-compliant kWh savings for program-incented products.

»  ADM referenced the applicable MEMD per unit coincident kW demand reduction values
to calculate ex post gross MEMD-compliant kW savings for program-incented products.

Table 6-5 below shows the stipulated MEMD per-unit kWh savings, peak kW reductions, Effective
Useful Life (EUL) for each efficient measure that was implemented through the Home New
Construction program in 2021.

Table 3-1 MEMD Per-unit kWh and kW Impacts for Efficient Products

MEMD | MEMD Per-

M. Per-unit unit kW Unit MEMD
easure kWh Demand s EUL
Savings Reduction

Wall Insulation 232 0.01 | 1,000sqft 25
Roof Insulation 262 0.01 | 1,000sqft 25
LED A—hne 800-1099 Lumen output 29 0.00 | Lamp 3
replacing Incandescent/Halogen

Minisplit Cold Climate Heat pump SEER 2.734 0.10 Ton 15

20 HSPF 11 Elec Resistance base
MEMD-Compliant Gross Impact Results

332

3.3.2.1 Ex Post Gross kWh Savings

Table 3-3 below summarizes the annual energy savings by measure type. The largest contributor
to savings was the ductless heat pumps.

The annual gross energy savings for the Home New Construction Program totaled 180,796 kWh
with a gross realization rate of 61%.

ADM reviewed the ex ante savings calculation to understand the reason for the 61% realization
rate for the ductless heat pumps. For the applicable baseline heating equipment, new equipment
efficiency, and building type specified in tracking data, ex ante savings were 4,488 kWh per ton
of new equipment heating capacity. The criteria referenced to determine ex ante savings provided

Home New Construction 14



Exhibit IM-3 (JCW-3)
Case No. U-21207

2021 EM&V RYpBigss: Walter

Michigan Residential Portfolio
Page-39 of 664

the same reference values for both electric resistance and air source heat pump heating baselines
and are presented in Table 3-2.

Table 3-2 Multi-Family MSHP Ex Ante kWh Savings Criteria

SEER HSPF kWh /
Criterion | Criterion Ton
<=29 <=14 5,006
<=24 <=13 4,849
<=21 <=11 4,514
<=19 <=11 4,488
<=18 <=11 4,473
<=21 <=9.9 2,424
<=19 <=9.9 2,375
<=18 <=9.5 2,335

The highest kWh value from the above was referenced as ex ante kWh savings based on applicable
new equipment efficiency characteristics found in program tracking data.

Table 3-3 Ex Post Gross kWh Savings Estimates

Gross Audited Gross Verified Ex Post Gross
Measur Ex Ante Gross MEMD- MEMD- MEMD- Gross
casure kWh Savings Compliant kWh | Compliant kWh | Compliant kWh | Realization Rate
Savings Savings Savings

LED Lamps 6,456 15,960 15,960 15,960 247%
Ductless Heat Pumps 258,509 157,456 157,456 157,456 61%
Wall Insulation Iy 5,146 5,146 5,146 N
Roof Insulation 32,542 2,233 2,233 2,233 23%
Total 297,507 180,796 180,796 180,796 61%

As a sensitivity analysis, MEMD-consistent savings estimates were compared with those
associated with REM/Rate energy simulations modeling baseline and as-built energy usage for the
newly-constructed units. Table 3-4 compares the verified MEMD-compliant and REM/Rate model
energy savings. The majority of the overall difference between the two estimates is associated
with the ductless heat pumps. The full load heating/cooling hours associated with the REM/Rate
models is lower than the full load heating/cooling hours associated with the applicable MEMD

measurc.

2 Ex ante envelope savings were not broken out by measure type.

Home New Construction
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Table 3-4 Ex Post Gross kWh

REM/Rate G’L“Ezjgﬁed
Measure Model kWh _

Savings Comp ll‘.mt

kWh Savings
LED Lamps 9,689 15,960
Ductless Heat Pumps 75,783 157,456
Insulation 14,260 7,379
Total 99,732 180,796

3.3.2.2 Ex Post Gross kW Reductions

The total gross peak demand reduction for the Michigan Home New Construction Program was

0.18 kW.
Table 3-5 Ex Post Gross kW Demand Reduction Estimates
Gross Audited Gross Verified Ex Post Gross
Measure Ex Ante Gross MEMD- MEMD - MEMD- Gross
kW Savings Compliant kW Compliant kW Compliant kW | Realization Rate
Savings Savings Savings
LED Lamps - 1.90 1.90 1.90 N/A
Ductless Heat Pumps - (5.70) (5.70) (5.70) N/A
Wall Insulation 0.17 0.17 0.17 N/A
Roof Insulation 0.18 0.18 0.18 N/A

3.4 Estimation of Ex Post Net Savings

ADM interviewed the development director of the firm that participated in the program to discuss
the 32-unit multifamily property that participated in I&M’s New Construction program in 2021.
At the time of the interview, the building construction was complete. It is an all-electric building
and I1&M provided incentives for LED lighting, building shell above code upgrades, and SEER
20.1/HSPF 11.5 ductless mini-split units.

ADM asked the contact a series of questions about how the program affected the decision to
implement each of the three efficiency measures. ADM estimated the degree of free ridership
associated with each of the measures for this project.

3.4.1 Methodology for Estimating Ex Post Net Savings

This section describes the data and conclusions associated with analysis of program free ridership
and spillover.

3.4.1.1 Ductless Mini-Splits

The contact indicated that the I&M incentive influenced their decision to install ductless mini-split
units at the property. If the incentive was not provided, they would not have been likely to install
the ductless mini-split system. The director also indicated it is uncommon for multifamily
properties to install ductless mini-split systems, but that he has used them in other properties, and
it is a technology he is comfortable with.
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The estimated free ridership for the mini-splits is 10%.

3.4.1.2 LED

The program incentives did not influence the decision to install LED fixtures in the units. It is
common practice for their company to install LED lighting throughout the properties they build.

The estimated free ridership for the LED lighting is 100%.

3.4.1.3 Building Shell

As part of the program participation, the building received a HERS rating score. The development
director indicated that the property received a HERS score because of their participation in the
program. Additionally, the company took extra steps to improve the building envelope for the
multifamily property. The project included 1.5” rigid insulation outside the studs which is above-
code. The director stated this was necessary to accommodate the ductless mini-split installation
because of the additional demand for heating in the winter. The project also included extra air
sealing. The program incentives influenced these enhancements.

The estimated free ridership for the building shell improvements 0%.

3.4.1.4 Estimation of Non-Participant Spillover

ADM did not estimate non-participant spillover for the New Construction Program

3.4.2 Results of Ex Post Net Savings Estimation

Table 3-6 summarizes the net ex post kWh savings of the Home New Construction Program. The
annual net savings totaled 149,090 kWh. The net-to-gross ratio is 82%.

Table 3-6 Ex Post Net kWh Savings Estimates

Gross Gross Ex Post Ex Post Grgss
. e Verified
Ex Ante glred CR7 jeosy Gross Net Net-to- Lifetime
MEMD- MEMD- MEMD- R MEMD-
Measure Gross kWh Compli Compli Compli Realization Compli Gross MEMD-
Savings ompliant ompliant ompliant Rate ompliant Ratio Compliant
kWh kWh kWh kWh Wh
Savings Savings Savings Savings g
LED Lamps 6,456 15,960 15,960 15,960 247% - 0% 47,880
Ductless Heat Pumps 258,509 157,456 157,456 157,456 61% 141,711 | 90% | 2,361,845
Wall Insulation 325423 5,146 5,146 5,146 239 5,146 | 100% 128,649
Roof Insulation ’ 2,233 2,233 2,233 ’ 2,233 | 100% 55,837
Total 297,507 180,796 180,796 180,796 61% 149,090 | 82% | 2,594,211

Table 3-7 summarizes the

net ex post kW demand reduction of the Home New Construction
Program. The net demand reduction equaled -4.78 kW.

3 Ex ante envelope savings were not broken out by measure type.

Home New Construction
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Table 3-7 Ex Post Net kW Demand Reduction Estimates

Gross Gross Ex Post Ex Post Net
Ex Ante Audited Verified Gross Gross MEMD- Net-to-
Measure Gross kW MEMD- MEMD - MEMD- Realization — Gross
Savings Compliant Compliant Compliant Rate B St Ratio
kW Savings kW Savings kW Savings
LED Lamps 1.90 1.90 1.90 N/A - 0%
Ductless Heat Pumps (5.70) (5.70) (5.70) N/A (5.13) 90%
Wall Insulation 0.17 0.17 0.17 N/A 0.17 | 100%
Roof Insulation 0.18 0.18 0.18 N/A 0.18 100%
Total (3.44) (3.44) (3.44) N/A 4.78) | 139%

3.5 Process Evaluation

ADM completed a process evaluation of the PY2021 program. The process evaluation activities
included review of program documentation and the program database, and interviews and
discussions with program staff to inform the understanding of the program design and operations.
The builder that participated in the program was also interviewed. The focus of the interview as
on understanding how the program may have influenced the project and the findings are discussed
in section 3.4.

3.5.1 Process Evaluation Findings

3.5.1.1 Program Design and Operations

The I&M New Homes Construction Program is available to builders who build all-electric homes
that receive a HERS score of 75 or below. Rebates for HVAC, lighting, and water heaters are
available to program-qualifying homes within the service territory. Builders must submit their
rebate applications online. At the time of the interview, the program coordinator had not received
any feedback regarding the online application process. Additionally, an online rebate estimator
tool was developed for builders to estimate the rebate amount per home or per unit. The tool is
accessible on I&M's Electric Ideas website.

I&M indicated that the program had not received rebate applications for homes within the service
territory. The program coordinator discussed the single project occurring in 2021, a large multi-
family project which included 32 units with ductless heat pumps.

3.5.1.1.1 Builder Participation and Outreach

The program saw relatively little activity with one multifamily project completed during PY2021.
This suggests that there are barriers for builders to participate in the New Homes Construction
program. The New Homes Construction program added one new builder in 2021.

The 1&M program coordinator has had limited opportunities for in-person networking with
builders because of COVID restrictions. In PY2021, I&M held virtual meetings for builders and
conducted outreach through phone, email, and newsletters. In the builder virtual meetings, the
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program coordinator highlights the environmental benefits of building all-electric homes and the
reduced costs of not installing gas lines in a subdivision.

3.5.1.1.2 Role of HERS Raters

HERS raters work directly with builders and do not have an immediate role in the New Homes
Construction Program. However, the program coordinator has built relationships with the raters to
understand their job and to help communicate with builders about the program. The coordinator
stated that it is important to build relationships with the raters because they have more contact with
builders, and they are trusted source of information about the benefits of building all-
electric. Given the role that HERS raters have with builders, they are a resource for delivering
additional education about the benefits of building all-electric homes and participating in the
program. However, raters ability to influence a specific project may be limited, depending on if
the builder engages with the raters prior to making decisions about running natural gas to the site.

3.5.1.1.3 Education and Marketing

The program coordinator expressed interest in increasing the educational opportunities for
builders to increase their understanding the program and to increase participation. The program
coordinator has made attempts to gather feedback from builders about the new program design but
has not been successful.

1&M has sponsored golf events to increase awareness among builders and other stakeholders
(e.g., home builder associations). Additionally, I&M ran radio ads to educate new home buyers
about the benefits of owning an all-electric home. There has also been social media advertising
and digital ads (e.g., Google searches).

3.5.1.1.4 Strengths and Opportunities

The I&M program coordinator discussed the factors that could motivate more builders to
participate in the New Homes Construction Program. I&M staff discussed the need
for additional education about the benefits of electric heating to entice new home buyers to choose
all-electric homes. The program coordinator stated that some consumers may not understand the
improvements in electric heating technologies (e.g., air source heat pumps and heat pump water
heaters). The coordinator discussed how I&M is collaborating with three other utilities in
Michigan to educate customers and contractors about air source heat pumps.

3.5.1.2 Nonparticipant Survey Findings: All-Electric Homes Beliefs

Surveyed customers who had not participated in an I&M program provided feedback on four
statements related to all-electric homes (see Table 3-8). Seventy-four percent of surveyed
nonparticipant respondents do not believe that all-electric homes are more energy efficient. More
than half surveyed believe all-electric homes are expensive to buy and 81% believe they have
higher utility costs. These findings suggest there may be educational opportunities for I&M
customers, including on the costs of all-electric homes and the impacts on air quality.
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Table 3-8 Nonparticipants’ Beliefs about All-Electric Homes

Statement True False
All-electric homes are more energy efficient (n = 139) 26% 74%
All-electric homes are expensive to buy (n = 139) 57% 43%
All-electric homes improve indoor and outdoor air quality (n = 138) 57% 43%
All-electric homes have higher utility costs (n = 141) 81% 19%

3.6 Findings and Recommendations

Below is a summary of the key findings of the evaluation.

The realization rates for ductless heat pumps and envelope measures were low. The
realization rates for the heat pumps and thermal envelope improvements were 61% and 23%
respectively. For both measures, the ex post analysis referenced the applicable MEMD measures
based on the measure specifications.

=  Recommendation 1: Review savings assumptions for multifamily new construction mini-
split heat pumps and thermal envelope improvements projects.

There may be potential educational opportunities to increase the awareness of energy savings
and non-energy benefits of all-electric homes. 1&M’s program staff identified additional
education about the benefits of electric heating to entice new home buyers to choose all-electric
homes as an opportunity for the program. The program coordinator stated that some consumers
may not understand the improvements in electric heating technologies and results from the
nonparticipant customer survey responses support this conclusion. Specifically, more than three-
quarters of respondents stated that all-electric homes are less energy efficient and have higher
utility costs than other home types. Additionally, the nonparticipant survey responses suggest that
many residential customers, in general, may not be aware of the improved air quality benefits of
an all-electric home.

= Recommendation 2: Develop additional education materials that builders can use with new
home buyers that educate them about the benefits of all-electric homes. For example, create
fact sheets that include comparisons for older technology with new technology with differences
in home energy costs. Program staff should continue to collaborate with other utilities and
program partners to develop educational materials for builders and home buyers.
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4 Home Appliance Recycling

This chapter presents the results of the impact evaluations of the 2021 Home Appliance Recycling
Program that Indiana Michigan Power (I1&M) offered to its Michigan residential customers during
the period of January 2021 through December 2021. A process evaluation was not completed for
the program.

4.1  Program Description

The Home Appliance Recycling Program is designed to help customers reduce their energy
consumption by removing old, working refrigerators and freezers from their homes for recycling.
I&M benefits because the old appliances, which are generally inefficient, are permanently
removed from the system. The environment also benefits from the recycling process through safe
disposal of environmentally harmful material.

The goal of the program is to reduce the number of old, inefficient refrigerators and freezers that
customers have moved to their garages or other locations such as basements and patios, and to do
so in an environmentally sustainable manner. Many areas in which secondary units are placed are
not space conditioned and appliances used in that environment operate under a heavy thermal load
during the summer. Previous studies by the Environmental Protection Agency (EPA), the
Department of Energy (DOE), and other utilities have determined that removing these appliances,
and properly recycling them, performs an energy saving service.

I&M contracts with ARCA to implement the program, which is configured as a turnkey, stand-
alone energy efficiency initiative. The program targets existing multi- and single-family
households, renters and homeowners who have old, secondary inefficient refrigerators or freezers,
preferably those older than 1993. The customer receives no-cost pick-up and removal services in
addition to a $40 rebate per recycled refrigerator or freezer. I&M and ARCA will perform
marketing and outreach for this program via its website, email, direct mail, bill stuffers, umbrella
marketing, and community event outreach efforts. To be eligible for the program, appliances to be
recycled must be in working condition, plugged in and cooling at the time of pick-up. Additionally,
the program limits residential customers to recycle a maximum of two units per household per
calendar year.

Removing old, inefficient refrigerators and freezers prevents them from being resold or transferred
to another I&M customer. The program provides annual electric energy savings for the remaining
life of the unit by permanently removing the unit from service. As an added environmental benefit,
95% of the materials from these units are able to be recycled (metals, plastic, glass, oil, etc.) and
disposed of in an environmentally responsible manner, thus preventing the materials from reaching
landfills and contaminating the environment.

4.2  Data Collection

4.2.1 Participant Survey

Data used to support the impact evaluation of the program will include:
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m  Program tracking data from the primary tracking database;
®m  Program summary data from the /&M DSM EE Program Scorecard,
m  Program applications and supporting documentation;
m Participant survey data; and
m Data from relevant secondary sources.
ADM completed an online survey of program participants to collect data to:
m Verify that the recorded appliances were recycled and estimate gross savings;
m Estimate net savings; and
m  Assess customers experience with the program.

For the program participant survey, ADM used stratified sampling to develop a sample of program
participants to be surveyed as part of the impact evaluation effort. The sample was stratified by
appliance type recycled (refrigerator or freezer). The sample size for verification surveys was
calculated to meet 90% confidence and £10% precision at the program level (90/10). Quotas were
set based on the proportion of each appliance type in the program population to ensure the desired
confidence and precision level was achieved.

The sample size to meet 90/10 requirements is calculated based on the coefficient of variation of
savings for program participants. Coefficient of Variation (CV) is defined as:

Standard Deviation (x)
Mean(x)

CV(x) =

Where x is the kWh savings per participant. Without data to use as a basis for a higher value, it is
typical to apply a CV of 0.5 in residential program evaluations. The achieved sample size and
corresponding precision at the 90% confidence level is shown in Table 4-1 below.

Table 4-1 Participant Survey Sample Design

Strata Population Survey Completed Precision

Size Quota Surveys (90% CI)

Refrigerators 809 63 130 6.61%
Freezers 200 51 37 12.21%
Totals 1,009 114 167 5.88%

ADM administered an online survey to a census of customers with available contact information
who had recycled appliances. Ultimately, the survey effort resulted in 167 completed surveys (130
from participants who recycled refrigerators and 37 from participants who recycled freezers).
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4.3  Estimation of MEMD-Compliant Savings

4.3.1 Methodology for Estimating MEMD-Compliant Savings

The M&V approach for the 2021 Home Appliance Recycling Program is aimed at determining the
following:

= Numbers of refrigerators and freezers collected and recycled;
m  Average annual kWh savings per collected appliance; and
m  Average kW reduction per collected appliance.

Table 4-2 below summarizes the inputs needed for the savings calculations and the source of each
input.

Table 4-2 Data Sources for Gross Impact Parameters — Appliance Recycling Program

Parameter Source
Number of Units Recycled Program Tracking Data, Participant Surveying
Unit Energy Consumption Michigan Energy Measure Database (MEMD)
Net-to-Gross Ratio Participant Survey Analysis

4.3.1.1 Verification of Units Recycled

An initial aspect of conducting measurements of program activity is to verify the number of
refrigerators and freezers collected and recycled. ADM took several steps in verifying the number
of refrigerators and freezers collected and recycled, which consist of the following:

m Validating program tracking data provided by ARCA by checking for duplicate or
erroneous entries;

m Verifying that refrigerators and freezers are recycled according to the agreed-upon process
between ARCA and 1&M; and

m  Conducting verification surveys with a statistically valid sample of program participants.
The focus of these verification surveys is to verify that customers listed in the program
tracking database did indeed participate and that the number of appliances claimed to be
recycled was accurate. Additionally, survey respondents are asked a series of questions to
verify the working condition of their recycled appliances; it is a program requirement that
collected units be in working condition at the time of pick-up.

4.3.1.2 Review of Documentation

The program recycled 809 refrigerators and 200 freezers during the 2021 program year. ADM first
examined the tracking database for systemic entry errors for each channel, i.e., duplicate entries
and/or erroneous entries (such as data entered into improper columns). ADM confirmed that the
tracking database included all necessary information to conduct the impact analysis, including
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appliance and household characteristics. The review did not identify any duplicate or obviously
erroneous entries.

4.3.1.3 Procedures for Estimating Measure-Level MEMD-Compliant Savings

After verifying the number of units recycled through the program, ADM calculated MEMD-
compliant energy savings and peak demand reductions for the program in accordance with the
2021 MEMD. Specifically, the per unit kWh and coincident kW values associated with refrigerator
and freezer recycling found in the MEMD were multiplied by the quantity of each type of appliance
recycled through the program.

4.3.2 MEMD-Compliant Gross Impact Results
ADM estimated MEMD-Compliant energy savings and peak demand reductions through detailed
analysis of program tracking data and participant survey data.

4.3.2.1 Verification of Units Recycled

As a first step toward estimating program level kWh and kW impacts, ADM reviewed program
tracking data for accuracy. No duplicate entries were discovered. To verify that the number of
units claimed in the program tracking database was accurate, ADM administered a survey with a
sample of program participants.

For participating appliances to accrue energy savings by being taken out of service, the units must
be in working condition at the time of pick-up. The verification rates calculated based on
participant survey responses are shown in Table 4-3 for each appliance.

Table 4-3 Verification Rates by Appliance Type

Appliance Type

Refrigerator Freezer
96% 97%

Based on these verification rates, Table 4-4 reports the numbers of refrigerators and freezers
recycled through the program during 2021 that were verified as being in working condition when
recycled and therefore program-eligible.

Table 4-4 Recycled Appliances Verified to be in Working Condition

Quantity . . Quantity of Recycled
Unit Type Reported as Verz}]j;tc;tlon Units Verified as
Recycled Program Eligible
Refrigerator 809 96% 777
Freezer 200 97% 194

4.3.2.2 MEMD-Compliant kWh Savings

ADM calculated energy savings for the program in accordance with the MEMD. Specifically, the
per unit kWh values associated with refrigerator and freezer recycling found in the MEMD were
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multiplied by the verified quantity of each type of appliance recycled through the program. Table

4-5 below shows:

m  The per-unit kWh savings stipulated in the MEMD for recycled refrigerators and freezers;

m The quantity of recycled appliances verified as program eligible; and

m  The resulting program level gross annual kWh savings.

Table 4-5 Calculation of Ex Post Gross kWh Savings

Quantity
of Gross Gross Ex Post
Recycled Audited Verified Gross
: MEMD | jes | ExAnte 0 yipvp. | MEMD- | MEMD- Gross
Unit Type | Per-Unit . Gross kWh . . . Realization
Wh Verified Savines Compliant | Compliant | Compliant Rate
as . kWh kWh kWh
Program Savings Savings Savings
Eligible
Refrigerator 1,135 777 911,405 918,215 882,347 882,347 97%
Freezer 944 194 177,075 188,800 183,556 183,556 104%
Total 972 | 1,088,480 | 1,107,015 | 1,065,903 | 1,065,903 98%

4.3.2.3 MEMD-Compliant kW Reductions

ADM calculated ex post gross coincident peak demand reductions for the program in accordance
with the MEMD. Specifically, the per unit coincident peak kW values associated with refrigerator
and freezer recycling found in the MEMD were multiplied by the verified quantity of each type of
appliance recycled through the program. Table 4-6 below shows:

m  The per-unit gross coincident peak kW savings stipulated in the MEMD for recycled
refrigerators and freezers;

m The quantity of recycled appliances verified as program eligible; and,

m  The resulting program level gross coincident peak kW savings.

Table 4-6 Calculation of Ex Post Gross Peak kW Savings

Gross Audited | Gross Verified | Ex Post Gross Gross
Unit Type Ex Ante Gross MEMD_ MEMD ) MEMD_ Realization
kW Savings Compliant kW | Compliant kW | Compliant kW Rate
Savings Savings Savings
Refrigerator 105.19 105.98 101.84 101.84 97%
Freezer 21.76 23.20 22.56 22.56 104%
Totals 126.95 129.18 124.39 124.39 98%

4.4 Estimation of Ex Post Net Savings

The methodology used for estimating net savings is described in this section.

Home Appliance Recycling
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4.4.1 Methodology for Estimating Ex Post Net Savings

The net savings methodology used in the evaluation of the Home Appliance Recycling program is
that prescribed by the Uniform Methods Project (UMP) Refrigerator Recycling Evaluation
Protocol.* The two effects discussed in this section are free ridership and secondary market
impacts. The UMP protocol used to recommend estimating a third effect, induced replacement,
but no longer includes this recommendation due to the difficulty of estimating the affect and the
small impact on savings overall.

Net savings are calculated relative to gross savings using the formula below.

Net Savings = Gross Savings — Freeridership — Secondary Market Impacts
Where:
Gross Savings = The evaluated UEC for the average recycled unit (MEMD Per-Unit kWh);

Free-ridership = Program savings from units that would have been destroyed even in the
absence of the program;

Secondary Market Impacts = Program Savings that would have occurred in the absence of
the program based on the estimated/assumed counterfactual actions of appliance acquirers.

The following sections detail more thoroughly the free-ridership and secondary market effects
components of net savings. After each effect is discussed individually, a summary diagram is
provided in Figure 4-1 to illustrate the complete net savings adjustment.

Free-ridership occurs when an appliance recycled through the program would have been taken off
the grid even in the absence of the program. The first step of the free-ridership analysis was to ask
participants if they had considered discarding the program appliance before learning about the
program. If the participant indicated no previous consideration of unit disposal, they are
categorized as non-free-riders and removed from the subsequent free-ridership analysis.
Conceptually, this reflects the assumption that without prior consideration of disposal, the program
induced the resulting decommissioning of the appliance.

Next, the remaining participants (i.e., those who had previously considered discarding the program
appliance) were asked a series of questions to determine the distribution of program appliances
that would have been kept within participant households versus those that would have been

4 Keeling, J.; Bruchs, D. (2017). Chapter 7: Refrigerator Recycling Evaluation Protocol. The Uniform Methods
Project: Methods for Determining Energy-Efficiency Savings for Specific Measures. Golden, CO; National
Renewable Energy Laboratory. NREL/SR-7A40-68563. http://www.nrel.gov/docs/fy170sti/68563.pdf.
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discarded. If one considers the counterfactual scenario where there is no program intervention,
there are essentially three outcomes for participating appliances:

» The appliance would have been kept in use by the participant household.’

m The appliance would have been discarded in such a way that it was transferred to another
customer for continued use.

m  The appliance would have been discarded in such a way that it would be taken out of
service.

Of the three outcomes, one is indicative of free-ridership:
» Discarded and taken out of service (destroyed)

This outcome is indicative of free-ridership because the units would have been removed from the
grid even without program intervention.

The participant surveys were used to estimate the percentage of program appliances that fall into
each category. Participants were asked a series of questions about what they would have done with
the appliance in the absence of the program. The distribution of likely discard outcomes was then
calculated as a weighted average of the participant responses.

Secondary market impacts refer to the effect the program has on would-be acquirers of program
participating units. In the event that a program unit would have been transferred to another
customer (sold, gifted, donated), the question then becomes what other appliance acquisition
decisions are made by the would-be acquirer of the program unit now that it is decommissioned
and unavailable. The would-be acquirer could:

m  Not purchase/acquire another unit.
m Purchase/acquire a different non-program used appliance.
m  Purchase a new appliance instead.

Absent the program, if we consider the options of would-be acquirers at the market level, there are
a range of possibilities as described below:

= None of the would-be acquirers would find another unit: This reflects a scenario where
program participation results in a one-for-one reduction in the total number of appliances
on the grid. In this case, the total UEC of avoided transfers would represent energy savings
achieved.

m  All of the would-be acquirers would find another unit: This reflects a scenario where
program participation has no effect on the total number of appliances operating on the grid.
Without the program units available, all acquirers simply purchase non-program units
(whether new or used).

5 Note that units kept by participant households but not used are accounted for in the estimation of part-use factors

and therefore discounted from gross savings.
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m  Some of the would-be acquirers would find another unit, while others would not: This
possibility reflects the most likely possibility, where some would-be acquirers who were
in the market for an appliance acquire a unit. Other would-be acquirers, who perhaps would
have only taken the unit opportunistically (for example, taking a neighbor’s discarded unit
to use as a secondary garage unit), do not acquire a new unit because of program
intervention.

Ultimately, the true market level outcome in the absence of the program is difficult to assess. As a
result, this evaluation takes a midpoint approach, as recommended by the UMP protocols. That is,
50% of would-be acquirers of program avoided transfers are assumed to find an alternate unit. The
next question of interest is whether the alternative units acquired would be used (similar to those
recycled by the program) or new. Again, this market distribution is difficult to estimate with any
certainty. This evaluation takes the UMP recommendation and assumes that 50% of the alternative
units would be used and 50% would be new, standard efficiency units. Energy consumption for a
standard efficiency new refrigerator is assumed to be 490 kWh based on sales-weighted appliance
data from the Association of Home Appliance Manufactures (AHAM).® Similarly, energy
consumption for a standard new freezer is assumed to be 344 kWh.

Figure 4-1 summarizes the complete net-to-gross calculation used in this evaluation.

Figure 4-1 Net Savings Calculation Summary Diagram

Would-be
acquirer
finds an
Appliance alternate Proportion of Energy Consumption Energy Consumption
Disposition unit Alternate unit type Program (A ) without Program ( B ) with Program (C ) Savings (D)
Yes (50%) I— Similar Used Unit (50%) — % — Part-use existing UEC |— Part-use existing UEC | = 0
Transh — New Unit (50%) — % — Part-use existing UEC Part-use New UEC | = BLC
= No (50%) % — Part-use existing UEC |— 0 = B
Per-unit
Gross
Savings Destroyed % — 0 — 0 = 0
(UMP) \
Kept % — Par-use existing UEC +— 0 = B
3(A°D)

Net_FR_SMI= Savings net of freeridership and secondary market effects (E ) = I5(A)

NTGR = E/UMP

4.42 Results of Ex Post Net Savings Estimation

Each component of the net savings calculation is described in Section 4.4.1 of this report. Spillover
effects were not considered as part of the net savings analysis for this evaluation.

Net savings are essentially calculated using a decision tree. The decision tree is populated with
estimated percentages of appliance disposition in the absence of the program based on responses

® AHAM Energy Efficiency and Consumption Trends 2015
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to the participant survey. In other words, participants’ actions concerning discarded equipment are
used to estimate savings values under all possible scenarios. The weighted average of savings
under these scenarios is then used to calculate the net savings attributable to the program.

Participant survey respondents were first asked if they had considered discarding the program
appliance before learning about the program. Respondent answers to this question are shown in
Table 4-7.

Table 4-7 Prior Consideration of Disposal

Percent of
Measure Response Respondents
(n=128(ref), 36 (fiz))
dHad you al;e;d}i C(;qsidered Yes 68%
isposing of the [refrigerator, .

freezer] before you heard about Refrigerator No 27%
[Indiana Michigan Power]’s Don’t know 5%
appliance recycling program? Yes 72%
Freezer No 22%
Don’t know 6%

Respondents who indicated they had not considered disposal before learning about the program
were considered non-free-riders. That is, for these respondents it was assumed they would have
kept the appliance in use absent the program, since they had not considered disposal before
learning about the program. Respondents who indicated they had considered disposal or “didn’t
know” if they had considered disposal were asked additional questions to determine whether the
appliances they recycled were indicative of free-ridership.

Table 4-8 shows refrigerator disposition based on participant survey responses. Table 4-9 shows
the same calculation for freezers.

Table 4-8 Refrigerator Discard/Keep Distribution

Proportion of

. Participant Discard Proportion of Overall

AT Sample Scenario Discards Proportion
(n=97)

) Transfer 45% 30%

Discard 67%
Destroy 55% 37%

Keep 33% 33%

Home Appliance Recycling
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Table 4-9 Freezer Discard/Keep Distribution

Proportion of
. Participant Discard Proportion of Overall
Discard/Keep Sample Scenario Discards Proportion
(n =36)
) Transfer 54% 39%
Discard 73%
Destroy 46% 33%
Keep 27% 27%

of 664

ragcoa

Secondary market impacts account for program effects on would-be acquirers of program units
(since they are no longer available to acquire program units). Only units that would have been
transferred absent the program are considered in the secondary market impact analysis. As detailed
in Section 4.4.1, a midpoint approach is taken in this evaluation, based on the recommendation of
the UMP protocols. That is, 50% of would-be acquirers of program avoided transfers are assumed
to find an alternate unit. Of those who are assumed to find an alternative unit, 50% are assumed to
find a similar used unit, while 50% are assumed to purchase a new unit.

ADM determined net savings as UMP gross savings less free-ridership, secondary market impacts,
and including induced replacement. Figure 4-2 depicts the complete net-to-gross ratio calculation
for refrigerators. Figure 4-3 shows the same calculation for freezers.

Figure 4-2 Net-to-Gross Ratio Calculation — Refrigerators

Would-be
Appliance acquirer finds . Proportion of Energy Consumption Energy Consumption N
Disposition an alternate atematenittype Program (A) without Program (B) with Program (C) Savings (D)
unit
Similar Used Unit (50%) 7.6% ek k"\.’h. £l kW.h ) = 0 kWh
ves 0% Carseoiing | | Pat s odsing
Transferred . B o _
(30%) Nz Ui (0% A Part-use existing New existing gl| GOR
No (50%) 15.1% LSS k"\.’h. 0 =| 1135kWh
Part-use existing
Per-unit
Gross Destroyed -
(oo 1 [ o J-[om]
1135 kWh
0, 0 =
Kept (33%) | 32.8% | | Part-use existing | | 0 | | 1135 kWh |
Net_FR_SMI= Savings net of freeridership and secondary market effects = 592 kWh
NTG_MIR = 52%
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Figure 4-3 Net-to-Gross Ratio Calculation — Freezers

Would-be
Appliance acquirer finds . Proportion of Energy Consumption Energy Consumption N
Disposition an alternate atematenittype Program (A) without Program (B) with Program (C) Savings (D)
unit
Similar Used Unit (50%) 9.8% - kW.h . £l kW.h ) = 0 kWh
Yes (50%) Part;ﬁe&)\;ﬁtmg Paﬁ;’lﬁek(‘e/clstlng
Transferred . B o _
(39%) New Unit (50%) 9.8% Part-use existing New existing - G0 LY
No (50%) 19.7% 2 kW.h . 0 = 944 kWh
Part-use existing
Per-unit
Gross Destroyed _
(o 1 [ o J-[om]
944 kWh
o, o, =
Kept (27%) | 27.3% | | Part.use existing | | 0 | | 944 kWh |
Net_FR_SMI= Savings net of freeridership and secondary market effects = 502 kWh
NTG_MIR = 53%

Table 4-10 summarizes per-unit net annual energy savings for refrigerators and freezers.

Table 4-10 Per-Unit Net Annual Energy Savings (kWh)

i Net-to- Per-Unit
MEMD-
Measure . Gross Net
Compliant Rati Savin
kWh Savings ano avings
Refrigerators 1,135 52% 592
Freezers 944 53% 502

Per-unit net peak demand reduction is calculated by multiplying the measure specific net-to-gross
ratio estimates by gross savings, as shown in Table 4-11.

Table 4-11 Per-Unit Net Peak Demand Reduction (kW)

a7y Net-to- | Per-Unit Net Peak
MEMD-
Measure Compliant kW Gross Demand
piK Ratio Reduction (kW)
Savings
Refrigerator 0.131 52% 0.068
Freezer 0.116 53% 0.062

4.4.2.1 Ex Post Net kWh Savings

Table 4-12 below shows measure-level and total net annual and gross verified lifetime kWh
savings achieved by the program.

Home Appliance Recycling 31



Exhibit IM-3 (JCW-3)
Case No. U-21207

2021 EM&V RYpBigss: Walter

Michigan Residential Portfolio
Page 56 of 664

Table 4-12 Home Appliance Recycling Program Energy Savings

Gross Gross Ex Post Ex Post VS:iOﬁSeS y

Ex Ante Audited Verified Gross Gross Net Wi e

Appliance Gross MEMD- MEMD - MEMD- Realizati MEMD - ]

. . . ealization . Gross MEMD
Type kWh Compliant | Compliant | Compliant Rate Compliant Ratio Compliant
Savings kWh kWh kWh kWh kﬁ,h

Savings Savings Savings Savings Sevtoss
Refrigerator 911,405 918,215 882,347 882,347 97% 460,560 52% 7,058,778
Freezer 177,075 188,800 183,556 183,556 104% 97,705 53% 1,468,444
Total 1,088,480 | 1,107,015 | 1,065,903 | 1,065,903 98% 558,265 52% 8,527,222

4.4.2.2 Ex Post Net kW Demand Reductions

Table 4-13 below shows the resulting measure-level and total net peak kW savings that result from
the net-to-gross analysis.

Table 4-13 Home Appliance Recycling Program Peak Demand Impacts

Gross Gross Ex Post Ex Post Net

Ex Ante Audited Verified Gross Gross MEMD - Nettion

Appliance Type | Gross kW MEMD- MEMD - MEMD- Realization . .
. . . . Compliant | Gross Ratio
Savings Compliant | Compliant | Compliant Rate W Savines
kW Savings | kW Savings | kW Savings &

Refrigerator 105.19 105.98 101.84 101.84 97% 53.16 52%
Freezer 21.76 23.20 22.56 22.56 104% 12.01 53%
Total 126.95 129.18 124.39 124.39 98% 65.16 52%

4.5 Process Evaluation

ADM did not complete a process evaluation of the PY2021 program.

4.6 Findings and Recommendations

The gross realization rates indicate that estimated, ex ante savings accurately predicted
realized savings.

The program net-to-gross ratio is 52%. The net-to-gross ratio for refrigerators is 52%, which is
the same as in PY2020. The primary driver of the net-to-gross ratio is that 37% of participants
reported they would have destroyed their units in the absence of the program — as such these units
would have been removed from the grid without program support. Additionally, 39% reported they
would have transferred the unit to another party. The net-to-gross ratio for freezers was 53%, an
increase from the 37% net-to-gross ratio found in PY2020. Thirty-three percent of respondents
said they would have destroyed their freezer if the program was unavailable and 39% reported they
would have transferred the unit to another party.

There are no recommendations relating to the Home Appliance Recycling Program.
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5 Income Qualified Weatherproofing

This chapter presents the results of the impact evaluations of the 2021 Income Qualified
Weatherproofing Program that Indiana Michigan Power (1&M) offered to its residential customers
during the period of January 2021 through December 2021. A process evaluation was not
completed for the program.

5.1 Program Description

The Income Qualified Weatherproofing Program is offered to residential customers who would
not otherwise have the ability to make energy efficiency improvements on their own. The program
provides energy audits, direct install measures, and weatherization services to qualifying
customers at no additional cost.

The first step to participate in the program is for customers to sign up and receive a Home Energy
Assessment. During the assessment, the auditor identifies energy efficiency improvements,
conducts direct install of some measures, and records which additional weatherization measures
need to be implemented.

The program also provided kits of four 9W LED bulbs to low-income customers. The bulbs were
distributed through donations made by I&M to churches, senior centers, and other human service
organizations. The program provided 3,128 of these kits during the program year.

5.2  Data Collection

ADM completed an online and telephone survey of program participants to collect data to verify
that that the recorded measures were installed.

ADM also completed a survey with customers that received a donated kit of measures. The donated
kit survey was administered using a QR code printed on the box.

Table 5-1 summarizes the data collection efforts.

Table 5-1 Summary of Data Collection for Income Qualified Weatherization

Number of |  Number of

D7) Lz Time Frame Contacts Completions

Income Qualified Weatherproofing

Participant Survey Online January 2022 2 1

Inco'm'e Qualified Weatherproofing Telephone January 2022 77 12
Participant Survey

Income Qualified Weatherproofing Donated | QR Code on Kit November 2021 - NA 9

Kits Survey Box January 2022

Income Qualified Weatherproofing
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5.3 Estimation of MEMD-Compliant Savings

The following section presents the methodology that was used for estimating the MEMD-
Compliant energy and demand impacts resulting from the Income Qualified Weatherproofing
Program in 2021.

5.3.1 Methodology for Estimating MEMD-Compliant Savings

The M&V approach for the Income Qualified Weatherproofing Program is aimed at determining
the following:

= Numbers of weatherization measures installed;
m Average annual kWh savings per weatherization measure implemented; and
m  Average kW reduction per weatherization measure implemented.

Table 5-2 below summarizes the inputs used for gross savings calculations and the source of each
input.

Table 5-2 Data Sources for Gross Impact Parameters — Income Qualified Weatherproofing
Program

Parameter Source

Number of Participants Program Tracking Data

Participant Location

Program Tracking Data

Participant HVAC Equipment Type

Program Tracking Data

Home Square Footage

Program Tracking Data

Pre-Post Insulation Values

Program Tracking Data

HVAC efficiencies

Program Tracking Data

Square Footage Insulated

Program Tracking Data

Pre-Post Duct Leakage

Program Tracking Data

Wattage of Efficient Lighting

Program Tracking Data

Gallons per minute of low flow aerator/showerhead

Program Tracking Data

Heat Pump Capacity

Program Tracking Data

In-Service Rate

Participant Survey

5.3.1.1 [n-Service Rates

1&M distributed kits with energy saving measures to program participants who completed a virtual
assessment. Table 5-3 summarizes the kit contents.

Income Qualified Weatherproofing
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Table 5-3 Virtual Assessment Efficiency Kits

Measure | Quantity Ex Ante kWh
Electric Water Heater Kit
LEDs 8 211
Nightlight 2 15
Showerheads 2 374
APS 1 51
Bath Faucet Aerator 2 88
Kitchen Aerator 1 200
Total 939
Gas Water Heater Kit

LEDs 8 211
Nightlight 2 15
APS 1 51

277

ADM applied the in-service rates developed from surveys of participants in the PY2021 Online
Energy Checkup program. Because advanced power strips were not included in the PY2021 kits,
ADM applied the in-service rate for the advanced power strips sold through the online energy
marketplace discussed in section 6.

Table 5-4 below summarizes the in-service rate determined from the program participant survey
results and review of program documentation.
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Table 5-4 In-Service Rate - Survey Results by Measure

Measure In-Service Rate (ISR)
Standard LED 79%
Refrigerator 100%
Air Infiltration Reduction 100%
Attic Insulation 100%
ECM Fan Motor 100%
Insulation 100%
Kitchen Faucet Aerator 100%
Bathroom Faucet Aerator 100%
Showerhead 100%
Heat Pump Water Heater 100%
LED (Donation) 100%
Standard LED (Kit) 90%
Advanced Power Strip (Kit) 35%
Kitchen Faucet Aerator (Kit) 78%
Bathroom Faucet Aerator (Kit) 61%
Showerhead (Kit) 51%
LED Nightlight (Kit) 21%

5.3.1.2 Review of Documentation

A first aspect of conducting measurements of program activity is to verify if participants of the
program did participate in the program. ADM takes several steps in verifying the number of
weatherization measures installed, which consists of the following:

m Validating program tracking data provided by I&M by checking for duplicate or erroneous
entries; and

m  Conducting verification surveys with a sample of program participants. The focus of these
verification surveys is to verify that customers listed in the program tracking database did
indeed participate and the number of measures installed was accurate.

5.3.1.3 Procedures for Estimating Measure-Level MEMD-Compliant Savings

Gross energy impacts and demand reductions for the Income Qualified Home Weatherproofing
Program were calculated by measure using the 2021 MEMD. ADM referenced the weighted
results section of the MEMD Weather Sensitive Workbook for applicable measures, including air
infiltration reduction, insulation, duct sealing, and ductless heat pump measures. The MEMD
master measure database was referenced for the remaining measure types. When applicable, ADM
referenced multi-family and manufactured home specific MEMD measures. Table 5-5 below
summarizes the savings and Estimated Useful Life (EUL) according to measure type.
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Table 5-5 kWh and kW Savings per Measure

Measure A‘I}Jer:ggkel/{;her Average P.er Unit Unit MEMD
. kW Savings EUL
Savings

Standard LED 29 0.003 per lamp 3

Refrigerator 73 0.012 device 16
Air Infiltration Reduction 1328 0.027 | 1000 sq ft cond floor area 13
Attic Insulation 599 0.023 1000 sq ft 20
ECM Fan Motor 667 0.047 | 1000 sq ft cond floor area 18
Insulation 173 0.000 1000 sq ft wall area 20
Kitchen Faucet Aerator 202 0.023 device 10
Bathroom Faucet Aerator 70 0.008 device 10
Showerhead 326 0.026 per head 10
Heat Pump Water Heater 691 0.055 per heater 10
LED (Donation) 29 0.003 per lamp 3

Standard LED (Kit) 29 0.003 per lamp 3

Advanced Power Strip (Kit) 77 0.009 strip 5

Kitchen Faucet Aerator (Kit) 279 0.032 device 10
Bathroom Faucet Aerator (Kit) 68 0.008 device 10
Showerhead (Kit) 394 0.024 device 10
LED Nightlight (Kit) 22 0.000 per lamp 12

For the first five years of refrigerator EUL, energy savings were calculated relative to estimated
average energy usage of the pre-existing refrigerators. For the remainder of refrigerator EUL,
energy savings were calculated relative to the applicable federal equipment, in line with the
MEMD-specified per unit savings values.

5.3.2 MEMD-Compliant Gross Impact Results

Table 5-6 and Table 5-7 below summarize the gross kWh and kW reduction savings associated
with the Residential Income Qualified Home Weatherproofing Program for PY2021. Gross
savings estimates account for measure in-service rates.

5.3.2.1 Ex Post Gross kWh Savings and kW Reductions

Table 5-6 summarizes ex post kWh savings estimates and realization rates. The program-level
kWh gross realization rate is 128%.

Findings relevant to measure-level gross realization rates include:

m  Two of three water heaters incented during PY2021 were electric resistance water heaters
that minimally met federal standard rather than heat pump water heaters, resulting in a low
gross realization rate for the heat pump water heater measure.

m Ex ante energy savings for refrigerators did not account for incremental early replacement
energy savings.

m  Other significantly divergent measure gross realization rates — including those for donation
LEDs and virtual assessment efficiency kit LED nightlights and advanced power strips —
appear to be related to in-service rates being higher or lower than anticipated.
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m For virtual assessment efficiency kit measures, ex ante kW savings were very low
compared with ex post kW savings.

m  Ex post gross savings for the donated LEDs were higher than the ex ante savings. The ex
post analysis referenced the MEMD savings value for an LED A-line with 800-1099 lumen
output replacing Incandescent/Halogen. The program ex ante savings referenced the
savings value for a 450-700 lumen bulb.

Table 5-6 Ex Post Gross kWh Savings Estimates

Ex Ante Gross Audited | Gross Verified | Ex Post Gross Gross
Measure Gross kWh LA LI T Ll Realization
. Compliant kWh | Compliant kWh | Compliant kWh
Savings . . . Rate
Savings Savings Savings

Standard LED 11,058 11,058 8,770 8,770 79%
Refrigerator 1,795 3,193 3,193 3,193 178%
Air Infiltration Reduction 10,118 7,965 7,965 7,965 79%
Attic Insulation 4,888 4,794 4,794 4,794 98%
ECM Fan Motor 348 667 667 667 192%
Insulation 273 346 346 346 126%
Kitchen Faucet Aerator 4,743 3,434 3,434 3,434 72%
Bathroom Faucet Aerator 952 980 980 980 103%
Showerhead 2,672 2,608 2,608 2,608 98%
Heat Pump Water Heater 5,970 2,072 2,072 2,072 35%
LED (Donation) 226,477 329,232 329,232 329,232 145%
Standard LED (Kit) 24,846 26,904 24,275 24,275 98%
Advanced Power Strip (Kit) 6,065 9,086 3,148 3,148 52%
é“if)hen Faucet Aerator 15,370 20,482 15,930 15,930 104%
?Ié‘itgmom Faucet Acrator 6,794 10,524 6,443 6,443 95%
Showerhead (Kit) 28,804 51,228 26,148 26,148 91%
LED Nightlight (Kit) 1,824 5,192 1,087 1,087 60%
Total 352,999 489,765 441,093 441,093 125%

Table 5-7 summarizes the ex post gross kW demand reductions. The program-level kW gross

realization rate is 139%.

Table 5-7 Ex Post Gross Peak Demand Reduction Estimates

Ex Ante Gross Audited GFZ;SE Alj[eDrlj_‘ied Ex Post Gross Gross Realization
Measure Gross kW | MEMD-Compliant . MEMD-Compliant
Savings kW Savings Comp lz.a LA kW Savings Rate
Savings
Standard LED 1.32 1.32 1.05 1.05 79%
Refrigerator 0.30 0.54 0.54 0.54 178%
Air Infiltration Reduction 0.58 0.16 0.16 0.16 28%
Attic Insulation 0.20 0.18 0.18 0.18 94%
ECM Fan Motor 0.03 0.05 0.05 0.05 157%
Insulation - - - - N/A
Kitchen Faucet Aerator 0.54 0.39 0.39 0.39 72%
Bathroom Faucet Aerator 0.11 0.11 0.11 0.11 100%
Showerhead 0.22 0.21 0.21 0.21 97%
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Ex Ante Gross Audited Closy s Ex Post Gross .
. MEMD - . Gross Realization
Measure Gross kW | MEMD-Compliant . MEMD-Compliant
. . Compliant kW . Rate
Savings kW Savings Savi kW Savings
avings

Heat Pump Water Heater 0.48 0.17 0.17 0.17 35%
LED (Donation) 11.53 39.28 39.28 39.28 341%
Standard LED (Kit) 0.30 3.21 2.90 2.90 977%
Advanced Power Strip (Kit) 0.37 1.10 0.38 0.38 103%
Kitchen Faucet Aerator (Kit) 0.04 2.35 1.83 1.83 4106%
Bathroom Faucet Aerator (Kit) 0.03 1.23 0.75 0.75 2733%
Showerhead (Kit) 0.16 4.13 2.11 2.11 1323%
LED Nightlight (Kit) - - - - N/A
Total 16.19 54.42 50.10 50.10 309%

5.4 Estimation of Ex Post Net Savings

The methodology used for estimating both gross and net savings is described in this section.

54.1

Methodology for Estimating Ex Post Net Savings

The NTG ratio for the Income Qualified Weatherproofing Program was assumed to be 1.0 in line
with common practice for estimation of low-income program net savings.’

5.4.2 Results of Ex Post Net Savings Estimation

5.4.2.1 Ex Post Net kWh Savings and kW Demand Reduction

Table 5-8 presents PY2021 measure-level and total program energy savings.

Table 5-8 Ex Post Net kWh Savings Estimates

Gross Gross Ex Post Ex Post VG:;?S d
Ex Ante Audited Verified Gross Net eryie
Gross Net-to- Lifetime
Gross MEMD- MEMD- MEMD- L MEMD-
Measure . . . Realization . Gross MEMD-
kWh Compliant | Compliant | Compliant Rat Compliant Rai C liant
Savings Wh KWh kWh are Wh ano 02’%"”
Savings Savings Savings Savings S
Standard LED 11,058 11,058 8,770 8,770 79% 8,770 100% 26,310
Refrigerator 1,795 3,193 3,193 3,193 178% 3,193 100% 35,711
Air Infiltration Reduction 10,118 7,965 7,965 7,965 79% 7,965 100% 103,548
Attic Insulation 4,888 4,794 4,794 4,794 98% 4,794 100% 95,887
ECM Fan Motor 348 667 667 667 192% 667 100% 12,006
Insulation 273 346 346 346 126% 346 100% 7,710
Kitchen Faucet Aerator 4,743 3,434 3,434 3,434 72% 3,434 100% 34,340

7 See Violette and Rathbun, Chapter 21: Estimating Net Savings: Common Practices. The Uniform Methods Project:

Methods for Determining Energy Efficiency Savings for Specific Measures, available electronically at
https://www.nrel.gov/docs/fy170sti/68578.pdf, p. 45
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Gross Gross Ex Post Ex Post VGr;fs d
Ex Ante Audited Verified Gross Net eryie
Gross Net-to- Lifetime
Gross MEMD- MEMD- MEMD- . MEMD-

Measure Wh C i . . Realization . Gross MEMD-
ompliant | Compliant | Compliant Rat Compliant Rati Compliant

Savings Wh kWh KWh are KWh ano 0’]’:%"”

Savings Savings Savings Savings S
Bathroom Faucet Aerator 952 980 980 980 103% 980 | 100% 9,800
Showerhead 2,672 2,608 2,608 2,608 98% 2,608 100% 26,080
Heat Pump Water Heater 5,970 2,072 2,072 2,072 35% 2,072 | 100% 20,720
LED (Donation) 226,477 329,232 329,232 329,232 145% 329,232 | 100% 987,696
Standard LED (Kit) 24,846 26,904 24,275 24,275 98% 24275 100% 72,826
Advanced Power Strip (Kit) 6,065 9,086 3,148 3,148 52% 3,148 100% 15,740
gétif)he“ Faucet Acrator 15370 | 20,482 | 15930 | 15930 | 104% 15,930 | 100% | 159,304
ggitg“’(’m Faucet Acrator 6,794 | 10,524 | 6443 | 6443 |  95% 6,443 | 100% 64,433
Showerhead (Kit) 28,804 51,228 26,148 26,148 91% 26,148 100% 261,476
LED Nightlight (Kit) 1,824 5,192 1,087 1,087 60% 1,087 | 100% 13,043
Total 352,999 489,765 441,093 441,093 125% 441,093 100% 1,946,630

Energy savings associated with virtual assessment efficiency kits are presented by kit type in Table
5-9.

Table 5-9 Virtual Assessment Efficiency Kit Ex Post kWh Savings Estimates

Gross Gross Ex Post

Audited Verified Gross B
) Number | E¥Ame - ypvp. | MEMD- | MEMD- Gross MEMD - | - Net-to-
Kit Type . Gross kWh ; ; ; Realization | Compliant Gross

of Kits Savi Compliant | Compliant | Compliant Rat Oh Rati
avings h h h ate o atio
Savings Savings Savings &

piectric Water 77| 72330 | 109,107 | 67,125 | 67025 |  93% 67,125 | 100%
Gas Water Heater 41 11,374 14,309 9,906 9,906 87% 9,906 100%
Total 118 83,704 123,416 77,032 77,032 92% 77,032 100%

Table 5-10 presents PY2021 measure-level and total program peak demand reduction impacts.

Table 5-10 Ex Post Net Peak Demand Reduction Estimates

Gross Gross Ex Post Ex Post Net
Ex Ante Audited Verified Gross Gross MEMD- [
Measure Gross kW |  MEMD- MEMD- MEMD- Realization . .
. . . . Compliant | Gross Ratio
Savings Compliant | Compliant | Compliant Rate W Savines
kW Savings | kW Savings | kW Savings &
Standard LED 1.32 1.32 1.05 1.05 79% 1.05 100%
Refrigerator 0.30 0.54 0.54 0.54 178% 0.54 100%
Air Infiltration 0.58 0.16 0.16 0.16 |  28% 0.16 |  100%
Reduction
Attic Insulation 0.20 0.18 0.18 0.18 94% 0.18 100%
ECM Fan Motor 0.03 0.05 0.05 0.05 157% 0.05 100%
Insulation - - - - N/A - N/A
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Gross Gross Ex Post
Ex Ante Audited Verified Gross Gross E);M]E{ZD]\_[ e [
Measure Gross kW MEMD- MEMD- MEMD- Realization . .
. . . . Compliant | Gross Ratio
Savings Compliant | Compliant | Compliant Rate KW Savines
kW Savings | kW Savings | kW Savings &

Kitchen Faucet Aerator 0.54 0.39 0.39 0.39 72% 0.39 100%
Bathroom Faucet 0.11 0.11 0.11 0.11 | 100% 011 |  100%
Aerator
Showerhead 0.22 0.21 0.21 0.21 97% 0.21 100%
Heat Pump Water Heater 0.48 0.17 0.17 0.17 35% 0.17 100%
LED (Donation) 11.53 39.28 39.28 39.28 341% 39.28 100%
Standard LED (Kit) 0.30 3.21 2.90 2.90 977% 2.90 100%
‘('}grfnced Power Strip 0.37 1.10 0.38 038 | 103% 038 |  100%
g;ti‘t’)he“ Faucet Acrator 0.04 235 1.83 183 | 4106% 183 | 100%
Bathroom Faucet o o
Aerator (Kif) 0.03 1.23 0.75 0.75 2733% 0.75 100%
Showerhead (Kit) 0.16 4.13 2.11 2.11 1323% 2.11 100%
LED Nightlight (Kit) - - - - N/A - N/A
Total 16.19 54.42 50.10 50.10 309% 50.10 100%

Peak demand impacts associated with virtual assessment efficiency kits are presented by kit type

in Table 5-11.

Table 5-11 Virtual Assessment Efficiency Kit Ex Post Peak Demand Reduction Estimates

Gross Gross Ex Post Ex Post Net
Number Ex Ante Audited Verified Gross Gross MEMD - Net-to-
Kit Type . Gross kW MEMD- MEMD - MEMD- Realization ; Gross
of Kits . ; ; ; Compliant .
Savings Compliant | Compliant | Compliant Rate W Savines Ratio
kW Savings | kW Savings | kW Savings &
cctric Water 77 0.69 10.52 6.83 6.83 |  987% 6.83 | 100%
eater

Gas Water Heater 41 0.20 1.50 1.14 1.14 557% 1.14 100%
Total 118 0.90 12.02 7.96 7.96 889% 7.96 100%

5.5 Process Evaluation

ADM did not complete a process evaluation of the PY2021 program.

5.6 Finding and Recommendations

Analysis revealed that the income qualified program achieved greater energy savings than
originally projected. With a realization rate of 130% and a NTGR of 100%, the program can book
more energy savings than they originally calculated resulting in more energy savings for the
portfolio. The kWh realization rate for refrigerators was particularly high at 768%. The ex ante
savings appear to be based on the MEMD savings value for a new top freezer refrigerator and
assumes a new refrigerator that meets the current appliance standard as the baseline equipment.
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ADM assumed an early replacement baseline because it is probable that the existing refrigerator
was operating and would continue to be used absent the program replacement.

= Recommendation 1: Accounting for the early replacement of low-income refrigerators
will improve the ex ante savings estimate.

A low realization rate for heat pump water heaters was the result of a misclassification of
electric resistance water heaters as heat pump water heaters. ADM reviewed the AHRI
numbers for the three installed water heaters that were listed in the program data as heat pump
water heaters and found that two of three water heaters were actually electric resistance water
heaters.

=  Recommendation 2: ADM recommends that program staff confirm the equipment type
and efficiency information by reviewing AHRI numbers associated with space heating and
cooling, and water heating equipment.
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6 Home Energy Products — Product Component

This chapter presents the methodologies and findings for the impact evaluations of the 2021 Home
Energy Products — Appliances program that Indiana Michigan Power (I&M) offered to its
residential customers during the period of January 2021 through December 2021. ADM did not
complete a process evaluation for the program.

6.1 Program Description

The Home Energy Products — Products Component Program will increase demand for energy-
efficient products through cash-back rebates and upstream incentives designed to cover a portion
of the incremental cost of upgrading to efficient technologies. In addition, the program will educate
customers about the energy saving and non-energy benefits associated with efficient HVAC and
self-install products that reduce energy consumption.

The objectives of the program include lowering electric consumption in the residential market
sector through the purchase and installation of eligible energy efficiency measures and attributing
electric energy savings to those purchases that receive a rebate or upstream incentive through the
program, educating residential customers regarding the opportunities to decrease their overall
energy consumption, and encouraging equipment vendors and contractors to actively market
eligible energy efficient technologies to residential customers.

In particular, the in-house efficient products component of the Home Energy Products- Product
Component Program provides cash-back rebates to residential customers who upgrade to more
efficient HVAC products such as air conditioners and heat pumps (central split systems or mini
split ductless units), energy efficient appliances such as ENERGY STAR® dehumidifiers, or
various other measures such as heat pump water heaters and pool pumps. Eligible measures
incentivized include:

®  Ductless Heat Pumps;

m Air Source Heat Pumps;

s Central Air Conditioning (CAC) systems;

= Wi-Fi Programmable Thermostats;

= Heat Pump Water Heaters;

m  Dehumidifiers;

m  Ceiling Fans;

m Electronically Commutated Furnace Fan Motors (ECMs); and

m  Variable Speed Pool Pumps.
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6.2 Data Collection

6.2.1 Participant Survey

ADM completed two surveys of program participants to collect data to:

m  Verify the rebated equipment was installed and estimate gross savings; and
m Estimate net savings.

The surveys were administered to customers that participated in the appliance/HVAC component
of the program, and those that purchased energy saving items through I&M’s online energy
marketplace.

The sample size requirement was calculated to meet 90% confidence and 10% precision (90/10).
To determine the minimum sample size needed to meet this precision requirement, ADM assumed
a CV of .5, as is typically used in in residential program evaluations. The sample size requirement
was estimated using the following formula:

1.645 * CV\?
n0=< TP )

Where,
1.645 =Z Score for 90% confidence interval in a normal distribution
CV = Coefficient of Variation
TP = Targeted Precision, 10% in this evaluation
With 10% targeted precision (TP), this called for a minimum sample of 68 participants.

ADM also contacted forty contractors that participated in the program by installing HVAC
equipment to complete a survey of how the program affected their marketing and sales of energy
efficient HVAC equipment.

Table 6-1 summarizes data collection activities for the Home Energy Products Program evaluation.

Table 6-1 Summary of Data Collection Activities for the Home Energy Products Program

. Number of | Number of

Survey L Time Frame Contacts Completions
Home Energy Products — Products . November 2021 -
Component Participant Survey Telephone and Online January 2022 477 8
Home Energy Products — Online .
Marketplace Purchaser Survey Online December 2021 466 108
Home Energy Products — Products .
Component Contractor Survey Online January 2022 40 3
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6.3 Estimation of MEMD-Compliant Savings

The following section presents the methodology that was used for estimating the MEMD-
Compliant energy and demand impacts resulting from the Home Energy Products — Appliances
program efficient products component in 2021.

6.3.1 Methodology for Estimating MEMD-Compliant Savings

The M&V approach for the Home Energy Products — Appliances program focused on determining
the following:

= Number of appliances rebated and sold through the program;
m  Average annual kWh savings per purchased appliance; and

m  Average kW reduction per purchased appliance.

6.3.1.1 Review Program M&V and Due Diligence Procedures

As a first step, ADM reviewed the participant tracking database associated with the program to
ensure that the data provide sufficient information to perform verification activities and to calculate
energy and demand impacts. To this end, ADM reviewed the program data to verify that the fields
required for performing the evaluation are tracked and populated (i.e., the data are not missing)
and that the values are reasonable. ADM took several steps in verifying the number of measures
rebated/discounted, which consisted of the following:

m Validated program tracking data by checking for duplicate or erroneous entries; and

m  Conducted verification surveys with a sample of program participants to verify that
customers listed in the program tracking database did indeed participate, that the number
of measures claimed to be rebated/discounted is accurate, and that measures are
rebated/discounted according to the process I&M has in place.

6.3.1.2 Procedures for Estimating Measure-Level MEMD-Compliant Savings

Per-Unit Energy and Demand Impacts

The energy efficient products incented through the Home Energy Products — Appliances program
each have energy savings and peak demand reduction values provided in the 2021 MEMD. For
energy efficiency measures found in the MEMD:

= ADM referenced the applicable MEMD per unit kWh savings values to calculate ex post
gross MEMD-compliant kWh savings for program-incented products.

m  ADM referenced the applicable MEMD per unit coincident kW demand reduction values
to calculate ex post gross MEMD-compliant kW savings for program-incented products.
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m  Where applicable, for the first five years of measure EUL, ADM calculated additional,

incremental savings associated with reference to an early replacement baseline.®

In estimating incremental early replacement savings, the baseline and pre-existing equipment
efficiencies referenced in Table 6-2 were applied.

Table 6-2 Existing and Baseline Equipment Efficiencies Referenced in Calculation of

Incremental Early Replacement Savings

Measure SEER exist | SEER _base | HSPF exist | HSPF _base
DHPDERCP: Ductless Heat Pump 11.15 14 341 341
Displacement
Res-HVAC-ACCP: Central Air Conditioner 11.15 13
Res-HVAC-ASHP-1CP: Air Source Heat 11.15 14 77 82
Pump
DHPRHPCP: Ductless Heat Pump 11.15 14 77 82
Replacement

Where applicable, incremental early replacement kWh savings were calculated as follows with

heating terms omitted for A/C:

ER kWh=ER factor * (kWh Cool + kWh_ Heat)

kWh_Cool = (EFLH_cool * btuh_cool / 1000 * (1/SEER_exist - 1/SEER_base))
kWh Heat = (EFLH heat * btuh_heat / 1000 * (1/HSPF _exist - I/HSPF base))

Where,

ER factor = Applicable measure-specific value referenced in Table 6-2 above.

EFLH cool = Variable based on climate zone, building vintage, and housing type. Derived

from analysis of MEMD Furnace/AC measures.’

btuh_cool = Actual.
EFLH heat=1,427.1°
btuh_heat = Actual.

8 MEMD measure savings were premised on a normal replacement scenario, with the associated baseline established
by the applicable federal efficiency standard. Incremental early replacement savings were separately calculated to
account for measures for which an early replacement baseline was determined to be applicable. Where applicable,

verified savings includes the sum of MEMD-specific savings and incremental early replacement savings.

% For each Furnace/AC unweighted MEMD measure, EFLH_cool was calculated as follows based on the attributes of
each unweighted measure: EFLH cool = MEMD kWh Savings / (1 * 12,000 * ((1/SEER_base) - (1/SEER_eff)) /

1000).

19 Indiana TRM, South Bend climate zone.
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Where applicable, MEMD-specified kWh and kW savings values were referenced as follows in
calculating incremental early replacement kW savings:

ER kW = ER_kWh * (MEMD kW / MEMD kWh)

ADM used survey responses on the working condition and the age of the replaced equipment to
determine the percentage of air conditioner and heat pump replacements that qualified as early
replacements. Equipment was determined to be an early replacement if:

m  The respondent stated the rebated equipment replaced equipment that was working at the
time of the new installation; and

m  The equipment age as reported by the respondent was 15 years old or younger.
m  The age of the equipment was determined based on one of the following:
o Respondents estimate of the age of equipment;

o Respondents estimated age range of equipment, if they could not estimate the
approximate age; or

o Respondents reported age of the home if the replaced equipment was installed in a new
home that they purchased.

ADM also used survey responses to establish the baseline equipment for ducted and ductless heat
pump installations. Based on the responses provided to the questions, ADM categorized the
baseline equipment into one of the types listed in Table 6-3.
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Table 6-3 Heat Pump Baseline Equipment Classifications

Baseline Cooling Equipment Type Baseline Heating Equipment Type
New installation New installation
Central cooling Electric furnace
Central cooling Electric baseboard
Central cooling Electric resistance - unspecified type
Central cooling Air source heat pump
Central cooling No heating equipment
Central cooling Unknown heating equipment
Central cooling Other heating
No cooling Electric furnace
No cooling Electric baseboard
No cooling Electric resistance - unspecified type
No cooling Air source heat pump
No cooling No heating equipment
No cooling Unknown heating equipment
No cooling Other heating
Unknown cooling system type Electric furnace
Unknown cooling system type Electric baseboard
Unknown cooling system type Electric resistance - unspecified type
Unknown cooling system type No heating equipment
Unknown cooling system type Unknown heating equipment
Unknown cooling system type Other heating

Of the 22 respondents that completed the early replacement questions, none were identified as
qualifying cases of early replacement (see Table 6-4) based on the working condition and age
criteria described above.

Table 6-4 Share of Measures for which Early Replacement Baseline is Applicable

Measure Type Percentage
Ductless Heat Pumps 0%
Central Air Conditioners 0%
Air Source Heat Pumps 0%

Table 6-5 below shows the stipulated MEMD per-unit kWh savings, peak kW reductions, Effective
Useful Life (EUL) values and, where applicable, incremental per-unit kWh and kW savings
associated with reference to an early replacement baseline for each efficient product that was
incented through Home Energy Products — Appliances program in 2021.
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Table 6-5 MEMD Per-unit kWh and kW Impacts for Efficient Products
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Early
MEMD MEMD Early Replacement
. Per-unit | Replacement
Measure Per-unit kW Incremental e Units MEMD
kWh 45 Per-unit kw ! EUL
. Demand Per-unit
Savings . . Demand
Reduction | kWh Savings .
Reductions
Products Component
ASHP - SEER 16 - SEER 14 base 304.24 0.11 0.00 0.00 ton 15
ASHP - SEER 17 - SEER 14 base 314.57 0.12 0.00 0.00 ton 15
ASHP - SEER 18 - SEER 14 base 531.75 0.15 0.00 0.00 ton 15
ASHP - SEER 19 - SEER 14 base 593.82 0.18 0.00 0.00 ton 15
ASHP - SEER 20 - SEER 14 base 752.92 0.21 0.00 0.00 ton 15
ASHP - SEER 21 - SEER 14 base 752.18 0.23 0.00 0.00 ton 15
ECM Furnace 730.00 0.07 Furnace 10
Electric High Efficiency Water Heater (Non-
MEMD) 0.07 0.00 gallon 10
ENERGY STAR Heat Pump Water Heaters in
Semi-Conditioned Space, <= 55 gallons UEF >= | 2,072.00 0.17 per heater 10
3.0
ENERGY STAR Heat Pump Water Heaters in
Semi-Conditioned Space, <= 55 gallons UEF >= | 2,225.00 0.18 per heater 10
3.5
ENERGY STAR Portable Dehumidifier 236.80 0.15 device 12
Furnace/AC - SEER 16 142.18 0.08 ton 15
Furnace/AC - SEER 17 156.25 0.11 ton 15
Furnace/AC - SEER 18 170.82 0.13 ton 15
Furnace/AC - SEER 19 128.45 0.11 ton 15
Furnace/AC - SEER 20 216.56 0.18 ton 15
Furnace/AC - SEER 21 229.44 0.19 ton 15
GSHP - variable speed EER 22 ASHP Base 2,706.74 0.31 ton 15
Minisplit Cold Climate Heat pump SEER 18
HSPF 11 Elec Resistance base 5,769.94 -0.46 0.00 0.00 ton 15
Minisplit Cold Climate Heat pump SEER 19
HSPF 11 Elec Resistance base >»513.11 -041 0.00 0.00 ton 15
Minisplit Cold Climate Heat pump SEER 20
HSPF 11 Elec Resistance base >,018.78 -0.33 0.00 0.00 ton 15
Minisplit Cold Climate Heat pump SEER 21
HSPF 11 Elec Resistance base 3,056.13 -0.33 0.00 0.00 ton 15
M1n}sp11t Heat pump SEER 18 HSPF 9 Elec 4.426.86 038 0.00 0.00 ton 15
Resistance base
Mln.lspllt Heat pump SEER 19 HSPF 9 Elec 4210.10 034 0.00 0.00 ton 15
Resistance base
lg/;lsrélspht Heat pump SEER 20 HSPF 10 ASHP 2.032.98 030 0.00 0.00 ton 15
M1n}sp11t Heat pump SEER 20 HSPF 10 Elec 5.079.95 036 0.00 0.00 ton 15
Resistance base
M1n.1sp11t Heat pump SEER 21 HSPF 10 Elec 4.656.70 2033 0.00 0.00 ton 15
Resistance base
Pump and Motor Single Speed 694.00 0.36 motor 10
Pump and motor w auto controls - multi speed 1,081.00 0.80 motor 10
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Early
MEMD MEMD. Early Replacement
. Per-unit | Replacement
Measure Per-unit 4/ Incremental i Units MEMD
kWh . Per-unit kW EUL
. Demand Per-unit
Savings Reduction | kWh Savings i
& Reductions
1000 sq ft

Setback thermostat - moderate setback 67.83 0.00 cond floor 9

area

Online Marketplace Component

Advanced Power Strip Tier 1 AV Systems 77.00 0.01 strip 5
LED A-line 1100-1599 Lumen output replacing
Incandescent/Halogen 34.60 0.00 per lamp 3
LED A-line 1600-1999 Lumen output replacing 4720 001 per lamp 3
Incandescent/Halogen
LED A-line 450-799 Lumen output replacing
Incandescent/Halogen 19.60 0.00 per lamp 3
LED A-line 800-1099 Lumen output replacing
Incandescent/Halogen 2850 0.00 per lamp 3
LED Candelabra <= 5W 23.70 0.00 per lamp 4
LED fixtures downlights 44.00 0.01 per fixture 15
LED Globe <= 8W 27.00 0.00 per lamp 4
LED PAR/R/BR <= 15.5W 54.00 0.01 per lamp 4
Low F low Bathroom Faucet Aerators - 1.0 gpm 68.53 0.01 device 10
electric water heater
Low Elow Kitchen Faucet Aerators - 1.5 gpm 27258 0.03 device 10
electric water heater
Low Flow Showerheads 1.5 gpm electric water 331 54 0.03 device 10
heater
Outdoor LED PAR/Flood <= 15.5W 276.40 0.00 per lamp 4

1000 sq ft
Setback thermostat - moderate setback 44.79 0.00 cond floor 9

area

In-Service Rate

ADM calculated ex post gross kWh savings and ex post gross kW reduction by applying estimated
measure-level installation rates of program-incented products to the pertinent MEMD and
incremental early replacement per unit kWh savings and kW reduction values. The estimates were
based on the 186 survey responses obtained from program participants, of which 108 received
Online Marketplace measures.

Table 6-6 below displays the quantity of program-incented products and their associated
installation rates.

Table 6-6 Efficient Product Measure Counts and In-Service Rates

Quc;;tlty In-Service Qm:;,tlty
belemsae Products Eslfi%z " Products
Incented Verified
Products Component
ASHP - SEER 16 - SEER 14 base | 4 | 100% | 4
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Quao;tzly In-Service Quc;;tll)}
Measure Products ESI;LZZte Products

Incented Verified
ASHP - SEER 17 - SEER 14 base 6 100% 6
ASHP - SEER 18 - SEER 14 base 4 100% 4
ASHP - SEER 19 - SEER 14 base 2 100% 2
ASHP - SEER 20 - SEER 14 base 3 100% 3
ASHP - SEER 21 - SEER 14 base 2 100% 2
ECM Furnace 1 100% 1
Electric High Efficiency Water Heater (Non-MEMD) 97 100% 97
ENERGY STAR Heat Pump Water Heaters in Semi-Conditioned Space, 4 100% 4
<= 55 gallons UEF >=3.0 ¢
ENERGY STAR Heat Pump Water Heaters in Semi-Conditioned Space, 17 100% 17
<= 55 gallons UEF >=3.5 ¢
ENERGY STAR Portable Dehumidifier 55 100% 55
Furnace/AC - SEER 16 39 100% 39
Furnace/AC - SEER 17 14 100% 14
Furnace/AC - SEER 18 8 100% 8
Furnace/AC - SEER 19 1 100% 1
Furnace/AC - SEER 20 1 100% 1
Furnace/AC - SEER 21 2 100% 2
GSHP - variable speed EER 22 ASHP Base 1 100% 1
Minisplit Cold Climate Heat pump SEER 18 HSPF 11 Elec Resistance
base 5 100% 5
}I:/zl:sr:spht Cold Climate Heat pump SEER 19 HSPF 11 Elec Resistance 16 100% 16
lI;/:llsrélspht Cold Climate Heat pump SEER 20 HSPF 11 Elec Resistance 21 100% 1
}I;/:Srélspht Cold Climate Heat pump SEER 21 HSPF 11 Elec Resistance 30 100% 30
Minisplit Heat pump SEER 18 HSPF 9 Elec Resistance base 9 100% 9
Minisplit Heat pump SEER 19 HSPF 9 Elec Resistance base 6 100% 6
Minisplit Heat pump SEER 20 HSPF 10 ASHP base 1 100% 1
Minisplit Heat pump SEER 20 HSPF 10 Elec Resistance base 6 100% 6
Minisplit Heat pump SEER 21 HSPF 10 Elec Resistance base 14 100% 14
Pump and Motor Single Speed 2 100% 2
Pump and motor w auto controls - multi speed 4 100% 4
Setback thermostat - moderate setback 318 100% 318

Online Marketplace Component
Advanced Power Strip Tier 1 AV Systems 656 35% 227
LED A-line 1100-1599 Lumen output replacing Incandescent/Halogen 425 65% 276
LED A-line 1600-1999 Lumen output replacing Incandescent/Halogen 259 65% 168
LED A-line 450-799 Lumen output replacing Incandescent/Halogen 218 65% 142
LED A-line 800-1099 Lumen output replacing Incandescent/Halogen 541 65% 351
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Qm;;my In-Service Quc(z);tlly
M R
casure Products Estiiifzte Products
Incented Verified
LED Candelabra <= 5W 106 65% 69
LED fixtures downlights 45 65% 29
LED Globe <= 8W 46 65% 30
LED PAR/R/BR <= 15.5W 88 65% 57
Low Flow Bathroom Faucet Aerators - 1.0 gpm electric water heater 15 100% 15
Low Flow Kitchen Faucet Aerators - 1.5 gpm electric water heater 12 100% 12
Low Flow Showerheads 1.5 gpm electric water heater 13 50% 7
Outdoor LED PAR/Flood <= 15.5W 157 65% 102
Setback thermostat - moderate setback 41 100% 41

Table 6-7 and Table 6-8 provide additional information on the in-service rates for the advanced
power strips sold through the online marketplace. For advanced power strips, ADM considered
them in use if equipment was plugged into both the control and switch outlets.

Table 6-7 Advanced Power Strips In-Service Rates

Percent of Advanced
Installation Status Installation Status Definitions Power Strips
(n=127)*

In use 35%

Audio/visual/entertainment Audlo/Vlsual/epteﬂalnment equipment is installed in the 16%
control and switched outlets.

Computer Computer equipment is plugged into the control and 49,
switched outlets.

Other Equipment Other equipment is plugged into the control and switched 15%
outlet.

Not in use 65%
Not currently used ifi};orted that they were not currently using the power 519%
Nothing in control outlet Reported that nothing was installed in the control outlet. 5%
Nothing in switched outlet | Reported that nothing was installed in the switched outlet 9%

*n refers to the number of units purchased in the survey sample.

Table 6-8 summarizes the percentage of respondents who were using the advanced power strip by
the number of power strips purchased. Although the ISR did not vary substantially, we note that
on average, customers installed no more than 1.6 power strips. Given that finding and the limited
number of applications in a residence, &M should consider limiting the number of power strips

that a customer may purchase to two.
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Table 6-8 APS ISR by Number Produced

Number of APS Purchased Number of Respondents Ave;:;zg; Zugsbeer o In use
1 14 0.71 71%
2 13 1.23 62%
3 5 1.40 47%
4 18 1.61 40%

6.3.2 MEMD-Compliant Gross Impact Results

The energy savings and peak demand reductions resulting from the efficient products component
of the 2021 Home Energy Products — Appliances Program are reported in the following sections.

6.3.2.1 MEMD-Compliant kWh Savings

Table 6-11 below presents measure-level ex ante annual kWh savings reported in the main program
tracking database, the annual gross audited and verified kWh savings, and the ex post annual gross
kWh savings resulting from the program. The ex post annual gross kWh savings are inclusive of
the MEMD per-unit kWh savings values, the appropriate verified measure quantity, the applicable
unit factor (tonnage for weather-sensitive HVAC measures or 1,000 square feet conditioned floor
area for smart thermostat measures), and the in-service rate estimates developed from the collected
survey data. The overall kWh savings gross realization rate is 111%.

Findings relevant to measure-level gross realization rates include:

m The gross realization rate of electric resistance water heaters is extremely low because the
per unit ex ante energy savings of 2,414 kWh would be more appropriate for heat pump
water heaters.

m  For air source heat pumps and central air conditioners incented during PY2021, the criteria
presented in Table 6-9 were applied in the estimation of ex ante kWh savings:
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Table 6-9 Air Source Heat Pump and Central Air Conditioner Ex Ante kWh Savings Criteria

SEER Range of New Per Unit

Measure ASHP E);C;/Zte
Minimum | Maximum Savings
N/A <16 492
>=16 <17 591
. >=17 <18 593
Air S}?:lll;c;SHeat S— 19 769
>=19 <20 863
>=20 <21 1,014
>=21 N/A 1,001
N/A <17 230
>=17 <18 233
Central Air >=18 <19 253
Conditioners >=19 <20 279
>=20 <21 289
>=21 N/A 556

These estimates do not account for unit capacity and are not consistent with the MEMD,
significantly underestimating realized energy savings.

m  For the large majority of minisplit heat pumps incented during PY2021, the criteria
presented in Table 6-10 were applied in the estimation of ex ante kWh savings:

Table 6-10 Minisplit Heat P