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Executive Summary ONG Evaluation Report

1 Executive Summary

This report is a summary of the evaluation, measurement, and verification (EM&V) effort
of the 2022 program year (PY2022) portfolio of programs for Oklahoma Natural Gas
(ONG), a division of ONE Gas. The evaluation was administered by ADM Associates, Inc
(herein referred to as the “Evaluator”).

The Evaluator collected data for the evaluation through review of program materials,
acquisition of program tracking data, surveys of participating customers, residential
contractors, and commercial trade allies.

Table 1-1 provides a summary of the EM&V data collection efforts. The table lists data
sources used for the evaluation, the data collection method, the research objectives, and
the type of analysis performed.

Table 1-1 Summary of ONG EM&V Data Collection Efforts

Data Source* Method Dates Research Objective A";.igjs
Program April 2022—- | Program function;
documentation Document review | January program marketing; Qualitative
(143) 2023 quality control
: April 2022— | Number of projects;
Database analysis . ; B, e
Database review | February project type and details; | Quantitative
(18,838) 4
2023 data quality
beidrpngen Program experiences; Quantitative
Program Telephone and 2022 to e :
i : satisfaction with and
Participants (590) online survey January e
2023 program qualitative

* Sample sizes in parentheses

Table 1-2 provides a summary of evaluated savings of the ONG programs. The table
presents the ex-ante, ex-post gross, and ex-post net therms savings; also included are a
comparison between ex-ante and ex-post therms savings, and a comparison between ex-
post gross and net therms savings.

During PY2022, the ONG energy efficiency portfolio ex-post gross energy savings totaled
4,889,540 therms, with a 116% gross realization rate.

Net savings are equal to gross savings, minus free ridership. The Evaluator completed a
net program impact analysis to determine what portion of gross energy savings achieved
by participants in the program are attributable to the effects of the program. The equation
used to calculate net savings is the following:

Net Savings = Gross Savings — Free-ridership

The overall estimated net-to-gross ratio for the ONG energy efficiency portfolio during
2022 is 83% with total net savings of 4,043,440 therms.

Executive Summary 1
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Table 1-2 Summary of Therm Energy Savings

Ex-Ante Ex-Post Grgsés‘/;hirm Ex-Post Net Net-to-
Program Therm Gross Therm a5 Therm Gross
: : Realization ; .
Savings Savings R Savings Ratio
ate

Clothes Dryer 56,114 68,674 122% 41,012 60%
Range 12,691 3,983 31% 2,284 57%
Water Heater 121,629 126,498 104% 40,351 32%
Heating System 604,191 1,120,268 185% 440,542 39%
Low-income Assistance 241,770 269,714 112% 269,714 100%
Water Conservation Kits 65,001 102,702 158% 97,541 95%
New Home 1,226,294 1,352,473 110% 1,306,769 97%
Custom Commercial 1,889,917 1,845,229 98% 1,845,229 100%
Total 4,217,607 4,889,540 116% 4,043,440 83%

The contribution to portfolio gross ex-post therms savings by program is summarized in
Figure 1-1.

Figure 1-1 Contribution to Portfolio Gross Ex-Post Savings by Program

0.1%
1.4%

2.6%

= Clothes Dryer
22.9%

= Range
37.7% Water Heater

® Heating System

! 5.5% )
® Low Income Assistance
iz = Water Conservation Kits

New Home

2.1%
° = Custom Commercial

27.7%

The contribution to portfolio net ex-post therms savings by program is summarized in
Figure 1-2.
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Figure 1-2 Contribution to Portfolio Net Ex-Post Savings by Program

10% 01% 10% 109%
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| 249 Water Heater
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Cost-benefit analysis of the ONG programs and portfolio was conducted by The Evaluator
and Energytools, LLC. The primary cost-benefit test is the Total Resource Cost (TRC)
test. Table 1-3 summarizes the TRC results. More detailed results are presented in
Appendix A.

Table 1-3 Total Resource Cost Results

Program Total Benefits | Total Costs | TRC (b/c ratio)
Clothes Dryer $588,056 $216,971 2.65
Range $248,199 $16,337 14.74
Water Heater $737,236 $307,696 2.28
Heating System $8,190,473 $1,680,816 4.87
Low-income Assistance $4,260,871 $824,305 5.03
Water Conservation Kits $1,142,170 $105,809 10.62
New Home $19,747,870 | $9,395,927 2.05
Custom Commercial $17,244,524 | $2,771,911 6.10
Portfolio Non-program Costs N/A $2,767,082 N/A
Total $52,159,399 | $18,086,855 2.88

1.1 Conclusions and Recommendations

The Evaluator offers the following conclusions and recommendations for consideration in
planning future program cycles.

Executive Summary
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1.1.1 Clothes Dryer Program

1.1.1.1 Conclusions

= Word-of-mouth was the primary source of program awareness, with 38% of survey
participants learning of the rebate program through a friend or relative.

= Customer feedback was generally very positive about a variety of aspects of the
program. Participants were most satisfied with equipment performance (89%) and
the program overall (84%).

1.1.1.2 Recommendations

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.

1.1.2 Range Program

1.1.2.1 Conclusions

= 25% percent of participants found out about the rebate program through ONG’s
website. Participants this year also relied on word-of-mouth (17.5%) for rebate
program information.

= The majority of survey respondents were somewhat or greatly satisfied with ONG
as their natural gas service provider.

1.1.2.2 Recommendations

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.

1.1.3 Water Heater Program

1.1.3.1 Conclusions

= 25% of program participants who completed the survey learned of the Water
Heater program through word-of-mouth.

= Most survey respondents reported being satisfied with ONG as their natural gas
service provider.

1.1.3.2 Recommendations

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.

Executive Summary 4
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1.1.4 Heating System Program

1.1.4.1 Conclusions

= Word-of-mouth was the most common method that program participants learned
of the program according to survey responses.

= Participants were most satisfied with the equipment performance (91%), ONG as
their service provide (88%), and the program overall (87%).

1.1.4.2 Recommendation

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.

1.1.5 Water Conservation Kits

1.1.5.1 Conclusions

= The ONG website was the most common way of learning of the water conservation
kits, according to the participant survey.

= 80% of surveyed participants were somewhat or greatly satisfied with the water
conservation kits, and 88% were somewhat or greatly satisfied with the process of
requesting kits.

1.1.5.2 Recommendations

= Continue to send email blasts promoting the water conservation kits in waves
throughout the year to control the number of requests received.

= Track any instances of customers who requested a kit but have not yet received
the kit through the program year.

1.1.6 Custom Commercial Program

1.1.6.1 Conclusions

= Most Direct Install component participants surveyed were satisfied with the
program overall, the range of equipment that qualifies for the program, and the
steps it takes to get through the program.

= Most Custom component participants surveyed were satisfied with the program
overall, how thoroughly staff addressed questions/concerns, the facility
assessment or services from the program staff, the time it took to receive the
rebate, and the time it took for program staff to answer their questions/concerns.

1.1.6.2 Recommendations

= Increase marketing activities and explore new opportunities to increase awareness
of the Custom Commercial programs (e.g., social media campaigns that target C&l
businesses).

Executive Summary S
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= Increase communication and networking opportunities with contractors to keep
them up to date with the activities and progress of the Custom Commercial
programs.

Executive Summary 6
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2 General Methodology

This chapter details general impact evaluation methodologies by program-type. This
chapter will present full descriptions of:

Glossary of terminology;
Sampling methodologies; and
Process evaluation methodologies.

The following sections contain a glossary of terminology used throughout the report.

21

Glossary of Terminology

Ex-ante — Forecasted savings used for program and portfolio planning purposes.

Ex-post — Savings estimates reported by an evaluator after the energy impact
evaluation has been completed.

Deemed Savings — An estimate of an energy savings outcome (gross savings) for
a single unit of an installed energy efficiency measure. This estimate (a) has been
developed from data sources and analytical methods that are widely accepted for
the measure and purpose and (b) are applicable to the situation being evaluated.
(e.g., assuming 17 therms savings for a low-flow showerhead).

Gross Savings — The change in energy consumption directly resulting from
program-related actions taken by participants in an efficiency program, regardless
of why they participated.

Gross Realization Rate — Ratio of Ex-Post Savings / Ex-ante Savings (e.g., If the
Evaluator verifies 15 therms per showerhead, Gross Realization Rate = 15/17 =
86%).

Free-Rider — A program participant who would have implemented the program
measure or practice in the absence of the program. Free riders can be total, partial,
or deferred.

Net Savings — The total change in load that is attributable to an energy efficiency
program. This change in load may include, implicitly or explicitly, the effects of free
drivers, free riders, energy efficiency standards, changes in the level of energy
service, and other causes of changes in energy consumption. (e.g., if Free-
Ridership for low-flow showerheads = 50%, net savings = 15 therms * 50% = 8
therms).

Net-to-Gross-Ratio (NTGR) = 1 — Free-Ridership %, also defined as Net Savings
/ Gross Savings

Ex-ante Net Savings = Ex-ante Gross Savings * (1 — Ex-ante Free-Ridership Rate)
Ex-post Net Savings = Ex-post Gross Savings * (1 — Ex-post Free-Ridership Rate)
Net Realization Rate = Ex-post Net Savings / Ex-ante Net Savings

General Methodology 7
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=« Effective Useful Life (EUL) — An estimate of the median number of years that the
efficiency measures installed under a program are still in place and operable.

= Gross Lifetime Therms = Ex-post Net Savings * EUL
2.2 Sampling Methodology

This section explains the sampling methodology used for evaluating ONG’s energy
efficiency programs during PY2022.

2.2.1 Clothes Dryer Program

The Evaluator used simple and stratified random sampling strategies to evaluate the
programs. The sampling strategies must achieve 10% relative precision at a 90%
confidence level (90/10). The required sample size to meet 90/10 requirements is
calculated by using the coefficient of variation of savings. The coefficient of variation (CV)
is defined as:

Standard Deviation (x)
Mean(x)

Where (x) represents participant energy savings in each stratum. The required sample
size is estimated at:

CV(x) =

(1.645 * CV\?
RO e

RP
Where,
1.645 = Z-score for 90% confidence interval in a normal distribution
CV = Coefficient of variation
RP = Relative precision, 10%

The Evaluator, wherever applicable, used verified clothes dryer model numbers to verify
each sample point in the Clothes Dryer Program. Savings calculations for a given dryer
use the verified CEF, size, and fuel type. In the residential stratum of the impact
evaluation, the Evaluator assumed that all installed gas dryers replaced an electric dyer.
The fuel switching status of an installed dryer in the residential stratum was incorporated
in the net-to-gross evaluation.

The Clothes Dryer Program’s stratified random sample size is shown in Table 2-1.

Table 2-1 Ex-Ante Therm Savings for Clothes Dryer Program Sampled Projects

Sample Total | Percentage
Shtiirn Sample Ex-Ante | Ex-Ante | of Ex-Ante
Size Therm Therm | Savings in
Savings | Savings Sample
New Construction 6 202 202 100%
Residential 1,659 55,912 | 55,912 100%
Total 1,665 56,114 | 56,114 100%
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2.2.2 Range Program

The Range Program sampling methodology is like the methodology described in Section
221,

In the residential and commercial strata of the impact evaluation, the Evaluator assumed
all installed gas ranges replaced an electric range. The Evaluator assumed no fuel
switching in the new construction stratum because all the ranges in this stratum are newly
installed and do not replace a previous range. The fuel switching status of an installed
range in the residential and commercial strata was incorporated in the net-to-gross
evaluation.

The Range Program random sample is shown in Table 2-2.

Table 2-2 Ex-Ante Therm Savings for Range Program Sampled Projects

Sample Total | Percentage

Shstirm Sample Ex-Ante | Ex-Ante | of Ex-Ante

Size Therm Therm | Savings in

Savings | Savings Sample

Commercial 10 53 53 100%
New Construction 1,642 8,708 8,708 100%
Residential 741 3,930 3,930 100%
Total 2,393 12,691 12,691 100%

2.2.3 Water Heater Program

The sampling methodology for the Water Heater Program is the same as the methodology
described in Section 2.2.1.

The Evaluator used survey responses and verified water heater model numbers. The
Evaluator determined the storage volume, energy factor (EF), and fuel type using the
verified modeled numbers. Saving calculations were completed using the verified storage
volume, EF, fuel type, survey responses and a participant’s zip code.

The Water Heater Program random sample is shown in Table 2-3.

Table 2-3 Ex-Ante Therm Savings for Water Heater Program Sampled Projects

Shiinle Ex- Percentage
Sample P Total Ex-Ante of Ex-Ante
Stratum ; Ante Therm > : ;
Size Sovi Therm Savings Savings in
avings
Sample
Condensing Water Heater 2 83.74 113 100%
Electric to Gas Water Heater 12 1,997 2,368 14%
Gas to Gas Water Heater 0 0 0 N/A
Tankless Water Heater 1310 58,871 54,623 58%
Electric to Gas Tankless Water Heater 5 832 883 16%
Total 1329 61,785 57,987 51%
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2.2.4 Heating System Program

The sampling methodology for the Heating System Program is the same as the
methodology described in Section 2.2.1.

The Evaluator used survey responses and verified heating equipment model numbers.
Heating equipment model numbers were verified using the Air Conditioning, Heating, and
Refrigeration Institute (AHRI) database and manufacture specification sheets. The
Evaluator found the heating capacity, annual fuel utilization efficiency (AFUE), and fuel
type using the AHRI database and manufacturer specification sheets. Saving calculations
were completed using the verified capacity, AFUE, fuel type, survey responses and a
participant’s zip code.

The Heating System Program random sample size is shown in Table 2-4.

Table 2-4 Ex-Ante Therm Savings for Heating System Program Sampled Projects

Percentage

SHafirn Camibis Size Sample Ex-Ante | Total Ex-Ante of Ex-Ante

P Therm Savings | Therm Savings | Savings in

Sample
Commercial 56 4,791 4,725 101%
Evaluated in New Home 0 0 0 N/A
New Construction 3,622 238,980 244 852 98%
Residential 68 14,584 354,614 4%

Total 3,746 258,355 604,191 43%

2.2.5 Low-Income Assistance Program

The Evaluator performed a census review for the Low-Income Assistance Program; no
sampling strategies were used in this program.

2.2.6 Water Conservation Kit Program

The sampling methodology for the Water Conservation Kit Program is the same as the
methodology described in Section 2.2.1.

The Evaluator used participant survey responses to calculate energy savings.
The Water Conservation Kit Program random sample size is shown in Table 2-5.

Table 2-5 Ex-Ante Therm Savings for Water Conservation Kit Program Sampled

Projects
Sample Ex- Total Ex- Perceniage
: Sample of Ex-ante
Equipment Type Size Ante Therm Ante Therm Bt
Savings Savings g
Sample
Conservation Kits 138 1,543 65,001 2.4%
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2.2.7 New Home Program

The sampling methodology for the New Home Program is the same as the methodology
described in Section 2.2.1.

The Evaluator used energy simulation models to calculate energy savings for each
sample point. The New Home Program random sample is shown in Table 2-6.

Table 2-6 Ex-Ante Therm Savings for New Home Program Sampled Projects

Sample Ex- | Total Ex-Ante Pe,g)e(i:i?: of
Sample Size | Ante Therm Therm Savi ;
Savings Savings e
Sample
69 15,370 1,226,294 1%

2.2.8 Custom Commercial Program

The estimation of savings for the program is based on a ratio estimation procedure that
allows the measured and verified sample to meet or exceed statistical precisions
requirements and to accurately explain the annual ex-post gross savings for all completed
projects. The Evaluator selected a sample with a sufficient number of projects to estimate
the population ex-post gross therm savings with 10% relative precision at the 90%
confidence level. The actual relative precision for the program is 9.92%.

The sample selection is from the population of projects with completion dates during
PY2022. Table 2-7 and Table 2-8 show the project population from which the sample was
drawn, for the Custom component and the Direct Install component. These samples fell
into four or five energy savings strata; strata boundaries were based on ex-ante therm
savings. Note that in this table, presentation of population statistics used for sample
design, including coefficients of variation, are calculated based on final program data.

Table 2-7 Population Statistics Used for Custom Component Sample Design

Stratum 1 | Stratum 2 | Stratum 3 | Stratum 4 | Stratum 5 SEM Totals
; 1,000 - 3,000 - 10,000 -
Strata boundaries (Therm) <1,000 2.999 9.999 49,999 50,000 = Census
Population Size i 14 4 17 18 1 38 95
Total Therm savings 9,941 8,470 99,197 283,626 57,453 55.532 514,219
Average Therm Savings 585 21417 5,835 15,757 5,745 1,461 5,413
Standard, deviation of 271 753 1,900 6,428 0 0 8,351
Therm savings
Coefficient of variation 0.46 0.36 0.33 0.41 0.00 0.00 1.54
Final design sample 3 1 5 3 1 38 51
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Table 2-8 Population Statistics Used for Direct Install Component Sample Design

Stratum 1 Stratum 2 | Stratum 3 | Stratum 4 | Stratum 5 Totals
; 1,000 - 7,000 - 22,000 -

Strata boundaries (Therm) <1,000 6.999 21.999 49,000 50,000 =
Population Size 8 26 35 21 2 92
Total Therm savings 5,516 112,397 467,779 586,394 203,614 1,375,701
Average Therm Savings 690 4,323 13,365 27,924 101,807 14,953
Standard deviation of 246 1,965 4,653 5,027 64,725 17,734
Therm savings
Coefficient of variation 0.36 0.45 0.35 0.21 0.61 1.19
Final design sample 3 7 4 g 2 23

The Custom component stratified sample shown in Table 2-9 resulted in samples that
total 36% of the total ex-ante therm savings.

Table 2-9 Ex-Ante Therm Savings for Custom Component Sampled Projects by Stratum

Sample | Total Ex- | Percentage
Ex-Ante Ante of Ex-ante
Saim Therm Therm Savings in
Savings | Savings Sample
SEM 55,532 55,532 100%
Custom 5 | 57,453 57,453 100%
Custom 4 | 41,489 | 283,623 15%
Custom 3 | 30,378 99,197 31%
Custom 2 1,580 8,470 19%
Custom 1 1,161 9,941 12%
Total 187,593 | 514,216 36%

The Direct Install component stratified sample shown in Table 2-10 resulted in samples
that total 38% of the total ex-ante therm savings.

Table 2-10 Ex-Ante Therm Savings for Direct Install Component Sampled Projects by

Stratum
Sample | Total Ex- | Percentage
Sl Ex-Ante Ante of Ex-ante
Therm Therm Savings in
Savings | Savings Sample
DI 5 203,614 | 203,614 100%
DI 4 212,372 | 586,394 36%
DI 3 56,709 | 467,779 12%
DI 2 42,178 112,397 38%
DI 1 1,286 5,516 23%
Total 516,160 | 1,375,701 38%

2.3 Process Evaluation Approach and Data Collection

This section describes the process evaluation approach and data collection for each of

the programs.

General Methodology
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2.3.1 Residential Programs

The process evaluation focused on survey responses by program participants. The
survey sample size for the residential programs is summarized by program in Table 2-11.

Table 2-11 Number of Participant Surveys Completed for Residential Programs

Program Number of Participant
Surveys Completed

Clothes Dryer 88
Range 57
Water Heater 67
Heating System 78
Water Conservation Kit 259
New Home 9

Total 558

In addition to the participant survey responses, the Evaluator completed 13 surveys with
residential contractors that were involved with the installation of water heaters and heating
systems.

2.3.2 Low-Income Assistance Program

No process evaluation was performed in PY2022 for the Low-Income Assistance
Program. As part of program implementation, ONG partners with electric utility service
providers that share ONG's service territory. ONG provides the necessary funding for
dual-fuel measure installation; however, it is assumed that low-income program
participants do not have a great deal of perspective or experience with the program with
ONG as program administrator.

2.3.3 Custom Commercial Program

The process evaluation focused on survey responses by program participants. The
survey sample size for the Custom Commercial Program is summarized in Table 2-12.

Table 2-12 Number of Participant Surveys Completed for Custom Commercial Program

Proaram Component Number of Participant
- " Surveys Completed
Custom 7
Direct Install 25
Total 32

In addition to the participant survey, the Evaluator completed two surveys with trade allies
that were involved with the installation of energy efficient equipment for the Custom
component of the Program.
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2.3.4 Program Operations

Two in-depth interviews were conducted with ONG and CLEAResult Staff. The purpose
of these interviews was to gain additional insight into program design, implementation
and performance for PY2012.
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3 Clothes Dryer Program

The Clothes Dryer Program was designed to provide financial incentives to encourage
residential customers to install energy efficient natural gas clothes dryers.

3.1 Program Description

The Clothes Dryer Program provides mail-in rebates for energy efficient natural gas
clothes dryers. Table 3-1 summarizes the incentives provided through the program.

Table 3-1 Clothes Dryer Program Incentives

Equipment Type Rebate Amount
Clothes Dryer $400
ENERGY STAR® Clothes Dryer $450

Table 3-2 shows the number of rebated appliances and ex-ante therm savings for the
Clothes Dryer Program.

Table 3-2 Ex-Ante Therm Savings of Clothes Dryer Program by Stratum

Number of E},”.;':S;e Ex-Ante
Stratum Clothes 2 Therm
Dryers Savings Savings
per unit
New Construction 6 337 202
Residential 1,659 33.7 55,912
Total 1,665 337 56,114

3.2 Program Trends in PY2022

Figure 3-1 plots the Clothes Dryer Program ex-ante therm savings by project completion
month.

Figure 3-1 Clothes Dryer Program Ex-Ante Therm Savings by Project Completion
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3.3 Impact Evaluation

This section describes the gross impact evaluation of the Clothes Dryer Program.

3.3.1 Gross Impact Evaluation

The estimated gross energy impacts were found using the assumptions provided in the
Projected Incentive Calculation workbook provided by ONG. The provided workbook
assumed that 4,500 of 5,000 predicted installed dryers had a standard energy rating and
500 installed dryers were ENERGY STAR®-rated. A standard energy rating dryer was
estimated to save 33 therms and an ENERGY STAR®-rated was estimated to save 42
therms. The ex-ante unit energy savings was predicted to be:

4,500 500

therMey ante savings = ((m) X 33 therm + (m) X 42 therms)

therMey ante savings = 34 therms

3.3.1.1 Review of Documentation

The combined energy factor (CEF), size, and fuel type were verified wherever possible
using clothes dryer model numbers found in the program database. The Evaluator verified
clothes dryer model numbers with the US Department of Energy Appliance and
Equipment Standard Program Clothes Dryer database, the Energy Star Certified Clothes
Dryer database, and manufacturers’ websites.

3.3.1.2 Estimating Ex-Post Therm Savings from Measures Installed Through the
Program

The Evaluator’s approach for the gross energy impact calculation depended on the types
of measures installed. Where applicable, deemed values and algorithms from the
Pennsylvania TRM (PA TRM) were used to calculate verified gross energy impacts. The
Arkansas TRM (AR TRM) does not include clothes dryers saving protocols.

To determine the quantity of measures rebated and installed, the Evaluator reviewed all
entries in the tracking system to ensure (a) each measure is program eligible, (b) each
measure was purchased and rebated in PY2022, and (c) there were no duplicate or
otherwise erroneous entries.

3.3.1.3 Method for Analyzing Savings from Clothes Dryer Measures

The clothes dryer savings calculation in the PA TRM is based on the ENERGY STAR
Appliance Calculator.

The savings is calculated for two scenarios: with and without fuel switching.
The savings calculation with fuel switching is shown below:

thermex post savings — thermelectric savings thermgas increase
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kWh to Btu conversion factor

thermelectric savings =(kthase - kWhgas) X (

) X

Btu to therm conversion factor

source to site ratio, electric to gas

thermgygs increase = AMMBtu, Weighted average gas fuel increase X

(therm to MMBtu conversion factor) X source to site ratio, gas to gas

Where:
kWhy,se = 597 kWh
kWhgas = 30 kWh

. 1 kWh
kWh to Btu conversion factor = ————
3,214.14 Btu

. 100,00 Btu

Btu to therm conversion factor = ————
1Therm

Source to site ratio, electric to gas = 3.38
therm to MMBtu conversion factor = 10 therm/MMBtu
AMMBtu, Weighted average gas fuel increase =2.04

The savings calculation without fuel switching is shown below:

thermex post savings — thermbaseline gasdryer — thermnew gasdryer

1

thermex post savings =CyCleSwash X %dry/wash X Loadavg X ( -
CEFpgseline gasdryer

1 kWh to Btu conversion factor ; ;
X : ) X source to site ratio, gas lo gas
CEFnew gas dryer Btu to therm conversion factor
Where:

Cycles,,qsn = 250 cycles/yr

%dry/wash = 95%

Load g,y = 8.45 lbs (standard dryer), 3 lbs (compact dryer)
CEF paseline gas dryer = 3-3 Ibs./kWh or verified with model number
CEF e gas dryer = Verified with model number

kWh to Btu conversion factor = 3,412.14 Btu/kWh

Btu to therm conversion factor = 100,000 Btu/therm

Source to site ratio, gas to gas = 1.09
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3.3.2 Results of Ex-Post Gross Savings Estimation

The ex-ante and ex-post gross therm savings of the Clothes Dryer Program are
summarized below by stratum.

Table 3-3 Ex-Ante and Ex-Post Annual Therm Savings for Clothes Dryer Program by

Stratum
?;ggﬁ;eof Eé-Ante Eé—Post Gr(;ss _Therm
Staum | CloecDyers | Grose | Grose | Saunge
Electricity Savings Savings Rate
New Construction 0% 202 0 0%
Residential 100% 55,912 68,674 123%
Total 100% 56,114 68,674 122%

There are several factors affecting realized savings. In the residential stratum, the PA
TRM was used to calculate ex-post savings instead of using the provided ex-ante savings.
Furthermore, it was assumed that all participants in the residential stratum performed
fuel-switching when installing the new clothes dryer. The actual impact of fuel switching
is accounted for in the net-to-gross evaluation.

Dryers installed in the new construction stratum only save energy when their CEF is
greater than the baseline CEF. There are no savings from fuel switching in this stratum
because these dryers are all newly installed.

3.3.3 Net Impact Evaluation

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.
Furthermore, the analysis also accounts for the effects of fuel switching on energy
savings. The net savings attributable to program participants were the gross savings less
a combination of program participant and participating retailer free ridership. The
Evaluator estimated free ridership through a survey of program participants and
participating retailers.

Program participant survey respondents were asked a series of questions designed to
elicit information regarding the following factors:

= Plans and intentions to implement the efficiency measure;
= The program influence on the decision to implement the efficiency measure;
= The program’s influence on the timing of the measure installation.

3.3.3.1 Plans and Intentions

An indicator variable was developed based on responses to the survey question on plans
and intentions. The variable corresponds to financial ability. Respondents were
considered to have not been financially able to install the efficient equipment if they
answered “no” to the question below:
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= FR1: Would you have been financially able to purchase the [MEASURE] if there
was not a rebate available through the [UTILITY_SHORT] program?

A second indicator variable was related to whether the customer had plans to implement
the efficiency measure. Respondents were considered to have had plan if they answered
“yes” to the following questions:

= FR2: Prior to learning about the [PROGRAM], did you have plans to install a/an
[MEASURE]?

3.3.3.2 Program Influence

Participants were asked a question about the direct influence of the program on their
decision to implement the energy efficiency measure. Specifically, participants were
asked:

= FR3: How likely is it that you would have purchased and installed the same
[MEASURE] that you had rebated through the program if the rebate was not
viable?

3.3.3.3 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:

= FR4a: Did you install the [MEASURE] sooner than you otherwise would have
because of the rebate available through the [UTILTIY _SHORT] program?

= FR4b: When would you have installed the [MEASURE] if rebates through the
[UTILITY_SHORT] program were not available?

Based on the responses to those questions, a timing category was determined as shown
in Table 3-4.

Table 3-4 Timing Adjustment Category

Timing Category Timing Category
Less than one year Y
One year or more N

The three sets of rules just described were used to construct four different indicator
variables that addressed free ridership behavior. For each respondent, a free ridership
value was assigned based on the combination of variables. With the four indicator
variables, there were sixteen applicable combinations for assigning free ridership scores
for each respondent, depending on the combination of answers to the questions creating
the indicator variables. Table 3-5 shows these values.
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Table 3-5 Appliances Participant Free Ridership Scoring

Indicator Variables
ng‘ ana_ncfaf ; Had Plans to [Program Name] [Program Name] Free Ridership
ability to install install Measure had influence on had effect on Score
Measure without without [Program Decision to install | timing of Measure
[Program Name]? Name]? Measure? installation?

¥ X N Y 100%
¥ N N ¥ 67%
byl i N N 67%
Y b Y ¥ 67%
X N N N 33%
Y N Y Y 33%
Y ¥ Y N 33%
b N Y N 0%
N N N Y 0%
N N N N 0%
N N Y Y 0%
N N Y N 0%
N ¥ N ¥ 0%
N ' N N 0%
N 4 Y Y 0%
N X Y N 0%

3.3.3.4 Program Influence on Appliance Sales

Participating retailers were asked a question about the direct influence of the program on
their sales of energy efficient appliances. Specifically, participants were asked:

= FR5: Has the presence of the program increased the amount of [MEASURE] that
you sell?

3.3.3.5 Rebate Effect on Existing Inventory Levels

Participating retailers were asked a question about the direct influence of the rebate on
their existing inventory of energy efficient appliances. Specifically, participants were
asked:

= FR6: Would you have stocked the same amount of [MEASURE] without the
[PROGRAM)] rebate?

3.3.3.6 Rebate Effect on Future Inventory Levels

Participating retailers were asked a question about the direct influence of the rebate on
their existing inventory of energy efficient appliances. Specifically, participants were
asked:

= FR7: Has the [PROGRAM)] rebate influenced what you will stock in the future?
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The three sets of rules just described were used to construct three different indicator
variables that addressed retailer free ridership behavior. For each respondent, a free
ridership value was assigned based on the combination of variables. With the three
indicator variables, there were eight applicable combinations for assigning free ridership
scores for each respondent, depending on the combination of answers to the questions
creating the indicator variables. Table 3-6 shows these values.

Table 3-6 Appliances Retailer Free Ridership Scoring

Indicator Variables
Has program Would have Has the rebate
PR stocked the same mﬂuenced Free Ridership
Aot of an_nrount of [Apphancga Type] Score
[Appliance Type] [Appliance Type] that will be
sold? without the stocked in the
¢ rebate? future?
Y N b 0%
b N N 0%
¥ )8 b 25%
¥ i N 50%
N N v 50%
N N N 50%
N Y Y 100%
N 0 i N 100%

Lastly, the free ridership score obtained from Table 3-5 and Table 3-6 were equally
averaged to calculate program-level free ridership.

3.3.4 Results of Net Savings Estimation

This section discusses the results of estimating net impacts for the program.

Table 3-7 summarizes the results of the estimation of free ridership. Free ridership was
low for the program because there was a low incidence of participant responses indicating
a high likelihood of installing energy efficient equipment without a rebate, as well as a
near zero incidence of retailer responses indicating a high likelihood of stocking energy
efficient equipment without a rebate.

Table 3-7 Clothes Dryer Program Free Ridership Factor

: FR
Equipment Type Eacker
Clothes Dryer 40%

Table 3-8 summarizes the gross and net ex-post therm savings for the Clothes Dryer
Program.
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Table 3-8 Clothes Dryer Program Summary of Gross and Net Ex-Post Therm Savings

Equipment Type Ex-Post Gross Esif:rgsged Ex-Post Net gi;srg
Therm Savings Ridership Therm Savings Ratio
Clothes Dryer 68,674 27,662 41,012 60%

3.4 Process Evaluation

The following section presents the results of the process evaluation for the Clothes Dryer
Program.

3.4.1 Participant Survey

The Evaluator surveyed 88 single-family participants in the Clothes Dryer program. These
surveys were performed to collect data on the participants’ experience with the program
including sources of program awareness, motivations for participating, and satisfaction
with the program. Furthermore, the Evaluator collected demographic information about
the respondents.

3.4.1.1 Program Awareness

ONG's marketing of the Clothes Dryer program is driven through word-of-mouth and point
of sale. Word-of-mouth was the primary source of program awareness, with 37.9% of
participants learning about the program through friends or family. This data deviates from
prior years in which point-of-sales were the primary source of program awareness. Other
common sources of program awareness in PY22 included point of sale (25.3%), ONG's
website (6.9%), and bill inserts or mailers (5.7%) (Table 3-9).

Table 3-9 Source of Awareness

Sources of Awareness Share.of R_esp ongents

(n=76)
Word-of-mouth 37.9%
Point of sale 25.3%
ONG's website 6.9%
Bill inserts or utility mailer 5.7%
Internet search 4.6%
Radio/TV advertisement 3.4%
Contractor 3.4%
ONG email 2.3%
Internet advertisement 2.3%
ONG newsletter 1.1%
| don’t know 5.7%

3.4.1.2 Reasons for Participation

Participants were asked several questions about the type of replacement and the age of
the replaced equipment. More than one-third of respondents reported that the old dryer
was still functioning at the time they replaced it (38.1%, n=32); 47.6% (n=40) said the old
dryer was not functioning, and 14.3% (n=12) reported to not know. Almost half of
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respondents reported that this was an emergency replacement (47.6%, n=40); 41.7%
(n=35) reported that it was a planned replacement and 4.8% (n=4) reported it was a price-
driven replacement (Figure 3-2).

Figure 3-2 Replacement Type (n=84)

Emergency replacement | 47.6%
Planned replacement | 41.7%

Price-driven purchase [l 4.8%

Idon'tknow [l 6.0%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Just under three-quarters of respondents knew the age of the previous clothes dryer.
Among those respondents (n=60), the average age of the dryer was 11 years old as
shown in Table 3-10 below. Forty percent of those surveyed reported that they did not
know the age of their dryer.

Table 3-10 Average Baseline Age (n=60)

Response Average
Emergency replacement age 11.4 years'
Planned Replacement age 10.5 years
Price driven age 9.0 years
All dryers 11 years

3.4.1.3 Fuel Switching

More than half of interviewed participants reported that their prior clothes dryer had been
fueled by natural gas (59.5%, n=60). All the new dryers were fueled by natural gas.

" The average age is likely underestimated as several respondents did not provide an exact age for the old
clothes dryer (i.e. age reported as 25+ years).
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Figure 3-3 Baseline Fuel (n=84)
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3.4.1.4 Additional Appliances

Just under two-thirds of respondents replaced their clothes washer along with the clothes
dryer (64.3%, n=54), which is slightly down from the percentage found in the previous
program year (71%). Almost 80% of respondents of the participants that purchased a new
washer purchased an ENERGY STAR® or ENERGY STAR® - Most Efficient model
(79.3%, n=42), which is up from the 23% of respondents found in the last program year.
Figure 3-4 illustrates the reported efficiency of replaced clothes washers.

Figure 3-4 Reported Clothes Washer Efficiency (n=54)

ENERGY STAR® N 60.4%

ENERGY STAR® - Most Efficient [N 18.9%

Standard efficiency | 1.9%

| don'tknow [N 18.9%

0.0% 15.0% 30.0% 45.0% 60.0% 75.0%

3.4.1.5 Freeridership

The majority of respondents would have been able to afford the clothes dryer even if the
rebate had not been available through the ONG program (86.8%, n=72); however, only
about half indicated they would have purchased the same type of dryer on their own if not
for the rebate (54.2%, n=45). About one-quarter (27.7%, n=23) of respondents got a new
dryer sooner than they would have if not for the rebate; however, most of these
respondents noted they still would have gotten a new dryer within one year (73.9%, n=17).
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3.4.1.6 Contractor Experience

Just under three-quarters of respondents hired someone to install their new clothes dryer
(71.1%, n=59). Respondents found the person who installed their new dryer through a
variety of avenues, most notably the store they bought the dryer from or through a
recommendation by a residential appliance representative (Figure 3-5). In general,
respondents were satisfied with their contractor and their knowledge, timeliness, quality
of work, and professionalism (Figure 3-6).

Figure 3-5 Ways of Learning About Contractor (n=59)

Retailer | 39. 0%
Residential Appliance representative referred
- : I 2:3.7%

me to a contractor

Contractor was someone you worked with
# I 15.3%
before

ONG program website [N 11.9%

Internet search [ 5.1%

Idon't know [ 5.1%

0.0% 10.0% 20.0% 30.0% 40.0%

Figure 3-6 Contractor Satisfaction (n=59)
The coptractor was knowledg?able as well as I I
responsive to my needs, questions or concerns.
The work wa:nt":‘c;zwr?tlztftegni:ea reasonable I
The work waasni:):ic:lgfgi:ea reasonable I l
The contractor was courteous and professional I

0% 20%  40% 60% 80%  100%
| don't know 1- Strongly Disagree 2 m3 4 m5-Strongly Agree
Respondents noted that their contractors recommended the clothes dryer due to its

energy efficiency (36.2%, n=21), low price (13.8%, n=8), warranty/reliability (13.8%, n=8),
among other things.
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Table 3-11: Preferred Features of the Dryer (n=58)

Percentage of

Response Respondents
Energy Efficiency 36.2%
Low price 13.8%
Good warranty/reliability 13.8%
Rebate eligibility 10.3%
Brand/reputation 3.4%
Capacity 3.4%
Permanent press 1.7%
Remote management 1.7%
Steam function 1.7%
Gas 1.7%
Size of the equipment 1.7%
| don't know 10.3%

3.4.1.7 Satisfaction

Customer feedback was generally very positive about a variety of aspects of the program.
Participants were asked questions based on a 1-5 Likert Scale, with “1” being very
dissatisfied and “5” being very satisfied. Participants were most satisfied with equipment
performance (88.9%, n=72) and the program overall (84.0%, n=68). Very few
respondents expressed dissatisfaction with any aspects of the program. Figure 3-7
summarizes these responses.
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Figure 3-7 Satisfaction with Various Program Aspects (n=81)
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The few respondents who expressed dissatisfaction with the program were asked to
provide open-ended feedback. Reasons for dissatisfaction included: issues with
paperwork (n=4), delays in getting the rebate (n=3), inflated gas rates due to program
(n=1), rebate not enough to cover costs (n=1), and ineligible for rebate (n=1).

Respondents were also asked whether participation in the program had any effect on
their satisfaction with ONG. As Table 3-12 shows, two-thirds of respondents reported
greatly or somewhat increased satisfaction with ONG (65.4%, n=53), while 30.9% (n=25)
reported no change in satisfaction or decreased satisfaction (1.2%, n=1). Most
respondents had never participated in an ONG program prior to their participation in this
program.

Table 3-12 Satisfaction with ONG as Ultility (n=81)

Would you say that your participation in ONG's Percentage of
program has? Respondents
Greatly increased your satisfaction with ONG 32.1%
Somewhat increased your satisfaction with ONG 33.3%
Did not affect your satisfaction with ONG 30.9%
Somewhat decreased your satisfaction with ONG 1.2%
Greatly decreased your satisfaction with ONG 0%
Don't know 2.5%

3.4.1.8 Demographics

Additionally, respondents were asked a series of questions related to demographic
information. The majority of respondents owned their home (91.4%, n=74) and most live
in a single-family home (95.1%, n=77). Half of respondents live with one to two other
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people (49.4%, n=40). Figure 3-8 illustrates the reported education levels of surveyed
participants; 14.8% (n=12) of participants have no college experience, while 65.4%
(n=53) have at least some college experience.

Figure 3-8 Highest Level of Education (n=81)

30.0% 27.2%
25.0% 22.2%
19.8%
20.0%
15.0%
\ 11.1%
8.6%
10.0%
’ 6.2%
3.7%
5.0%
. N i I
0.0% —
Some high  High Some Associate's Bachelor's Master's Doctorate Prefer not
school schoolor college degree college degree (Ph.D, to answer
GED degree D.Sc)
equivalent

Almost forty percent of survey participants refused to respond to income questions or
could not provide an answer (n=35). The remaining 56.8% reported incomes across a
large spectrum, with the maijority falling within the upper-income ranges, as summarized
in Figure 3-9 below.

Figure 3-9 Reported Participant Income (n=81)
40.0% 39.5%

30.0%

20.0%

11.1% a
9.9% s
10.0% 7.4% 6.2% 7.4% 8.6%

6.2%
HHEENE N
0.0% .

$20,000 to $40,000 to $60,000 to $80,000to $100,000 $150,000 $200,000 |don't Prefer not
lessthan lessthan lessthan lessthan  toless to less or more know  to answer
$40,000 $60,000 $80,000 $100,000  than than

$150,000 $200,000

Ages varied in reporting with 42.0% (n=34) reporting being aged under 50 and 51.9%
(n=42) reporting being aged 50 and over; the results are summarized in Figure 3-10
below.

Clothes Dryer Program 28



Clothes Dryer Program ONG Evaluation Report

Figure 3-10 Reported Age Range (n=81)
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3.5 Conclusions and Recommendations

This section presents conclusions and recommendations for the Clothes Dryer
Program.

3.5.1 Conclusions

= Word-of-mouth was the primary source of program awareness, with 38% of survey
participants learning of the rebate program through a friend or relative.

= 42% percent of survey respondents reported that the old dryer was still functioning
at the time they replaced it and on average the age of the dryers was 10.5 years.

= 60% of survey respondents reported their prior clothes dryer had been fueled by
natural gas.

= Customer feedback was generally very positive about a variety of aspects of the
program. Participants were most satisfied with equipment performance (89%) and
the program overall (84%).

3.5.2 Recommendations

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.
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4 Range Program

The Range Program provides financial incentives to encourage residential customers to
install energy efficient natural gas ranges.

4.1 Program Description

The Range Program provides mail-in rebates for energy efficient natural gas ranges.
Table 4-1 summarizes the incentives provided through the program.

Table 4-1 Range Program Incentives

Equipment Type Rebate Amount

Range $100

Table 4-2 shows the number of rebated appliances and ex-ante therm savings for the
Range Program by stratum.

Table 4-2 Ex-Ante Therm Savings of Range Program by Stratum

Ex-Ante Ex-Ante
Number of Therm
Stratum - Therm
Ranges Savings per Savi
: avings
unit
Commercial 10 5.3 53
New Construction 1,642 5.3 8,708
Residential 741 5.3 3,930
Total 2,393 5.3 12,691

4.2 Program Trends in PY2022

Figure 4-1 plots the Range Program ex-ante therm savings by project completion month.

Figure 4-1 Range Program Ex-Ante Therm Savings by Project Completion
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4.3 Impact Evaluation

This section describes the gross impact evaluation of the Range Program.
4.3.1 Gross Impact Evaluation

The following section presents the methodology that was used for estimating gross
energy impacts resulting from the Range Program.

The estimated gross energy impacts were found using the assumptions provided in
Residential Building Stock Assessment: Metering Study2. The planned per-unit savings
for gas ranges was 5.3 therms.

4.3.1.1 Review of Documentation

The gas range baseline fuel type is assumed to be an electric range in the residential and
commercial strata. The baseline range type in the new construction stratum is assumed
to be a gas range.

4.3.1.2 Procedures for Estimating Therm Savings from Measures Installed Through the
Program

To determine the quantity of measures rebated and installed, the Evaluator reviewed all
entries in the tracking system to ensure (a) each measure is program eligible, (b) each
measure was purchased and rebated in PY2022, and (c) there were no duplicate or
otherwise erroneous entries.

4.3.1.3 Method for Analyzing Savings from Ranges

Ranges are not typically found in TRMs. Ranges also do not have their efficiency rated
by ENERGY STAR®. Savings are only calculable in instances of fuel switching. For the
gross impact evaluation, it was assumed that all ranges had fuel switching, unless
otherwise noted.

The energy savings of a gas range is found by subtracting the energy use of the new
range from the energy use of the baseline range.

therme, post savings — (thermpgsiine range — thermye, range ) X %fuel switching

thermbasline range
kWh to Btu conversion factor

= kWhg; ; X "
site requirement = \pty to therm conversion factor

X (site to source ratio)

thermnew range
kWh to Btu conversion factor

= kWhg; ; X .
site requirement = \pty to therm conversion factor

X (site to source ratio)

2 Ecotope Inc. (2014). Residential Building Stock Assessment: Metering Study. Northwest Energy
Efficiency Alliance, pp.76-77
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Where:

kW hgite requirement = 314 kWh?

kWh to Btu conversion factor = 3412.14 Btu/kWh

Btu to therm conversion factor = 100,000 Btu/therm

Site-to-Source ratio, electricity to gas = 3.38

Site-to-Source ratio, gas to gas = 1.09

%fuel switching = 100% residential stratum from survey responses
0% new construction stratum,
100% commercial stratum.

4.3.2 Results of Ex-Post Gross Savings Estimation

The ex-ante and ex-post gross therm savings of the Range Program are summarized by
stratum in Table 4-3. All participants in the residential and commercial strata were
assumed to have performed fuel-switching. All participants in the new construction
stratum were assumed not to have performed fuel-switching.

Table 4-3 Ex-Ante and Ex-Post Annual Therm Savings for Range Program by Stratum

Percent of Ex-Ante | Ex-Post | Gross Therm
Shalin Baseline Gross Gross Savings

Ranges which Therm Therm Realization

use Electricity | Savings | Savings Rate
Commercial 100% 53 53 100%
New Construction 0% 8,708 - 0%
Residential 100% 3,930 3,930 100%
Total 31% 12,691 3,983 31%

The realization rate for this program was lower than expected savings because fuel
switching was found to be less than expected. Savings can only be calculated when fuel
switching exists. Fuel switching is not present in the new construction stratum.

4.3.3 Net Impact Evaluation

The net savings approach for the Range Program was the same as the approach
described in Section 3.3.3.

4.3.4 Results of Net Savings Estimation

This section discusses the results of estimating net impacts for the program.

Table 4-4 summarizes the results of the estimation of free ridership. Free ridership was
low for the program because there was a low incidence of participant responses indicating
a high likelihood of installing energy efficient equipment without a rebate, as well as a

3 Ecotope Inc. (2014). Residential Building Stock Assessment: Metering Study. Northwest Energy
Efficiency Alliance, pp.76-77
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near zero incidence of retailer responses indicating a high likelihood of stocking energy
efficient equipment without a rebate.

Table 4-4 Range Program Free Ridership Factor

Equipment Type FR Factor

Range 43%

Table 4-5 summarizes the gross and net ex-post therm savings for the Range Program.

Table 4-5 Range Program Summary of Gross and Net Ex-Post Therm Savings

e Ex-PoSt Gross | pogmatod Free | EXFOSENGL | kot f6 Gross

quipment Type Thein Ridershi Hgin Ratio
Savings R Savings

Range 3,983 1,699 2,284 i

4.4 Process Evaluation

The following section presents the results of the process evaluation for the Range
Program.

441 Participant Survey

The Evaluator surveyed 57 participants in the Range program. These surveys were used
to collect data on the participants’ experience with the program including sources of
program awareness, motivations for participating, and satisfaction with the program.
Furthermore, the Evaluator collected demographic information about the respondents
during the survey.

4.4.1.1 Program Awareness

ONG's marketing of the range program is driven through point of sale, the ONG website,
and other outreach methods such as social media, direct mail, and email. ONG’s website
was the most popular source of program awareness (24.6%, n=14), followed by word-of-
mouth (17.5%, n=10), and point of sale (15.8%, n=9). Table 4-6 summarizes the sources
of awareness by respondents.

Table 4-6 Source of Awareness (n=57)

Sources of Awareness ';irgsgzzgig
ONG's website 24.6%
Word-of-mouth 17.5%
Point of sale 15.8%
Radio/TV ad 10.5%
Bill inserts or utility mailer 7.0%
Prior experience 5.3%
ONG newsletter 3.5%
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Sources of Awareness }}:’?gg:g;?i%itosf
Internet search 3.5%
Print ad 3.5%
Internet advertisement 1.8%
| don't know 7.0%

4.4.1.2 Reasons for Participation

Participants were asked several questions about the type of replacement and the age of
the replaced equipment. Sixty percent of respondents (n=33) reported that the old range
was still functioning at the time of replacement. Over half of respondents (56.4%, n=31)
reported that the new range was a planned replacement, while just under one-third noted

it was an emergency replacement (29.1%, n=16) (
Figure 4-2).
Figure 4-2 Replacement Type

Planned replacement [N 56.4%
Emergency replacement _ 29.1%

Price-driven purchase [l 5.5%

Idon'tknow [ 9.1%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

The average age of the previous range is listed in the table below. Thirty percent of those
surveyed reported that they did not know the age of their previous range.

Table 4-7 Average Baseline Age (n=54)

Response Average
Old Range Age 19.0 years*
Planned Replacement Age 16.1 years
Emergency Replacement 101 years
Age
Price-driven Age 8.5 years

4 The average age of the old range is likely an underestimate as some respondents did not provide an exact age
(i.e., reported 25+ years)
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4.4.1.3 Fuel Switching

Sixty-five percent (n=35) of respondents reported that their prior range had been fueled
by natural gas. This is about the same as the prior program year (63%).

Figure 4-3 Preexisting Range Fuel Type (n=54)

Gas [ 64.8%
Electric | NG 29.6%
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| don'tknow [ 5.6%
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The majority of respondents (83.3%, n=45) planned to install a new range and over two-
thirds of respondents indicated they likely would have chosen the same range as that
obtained through the program (70.4%, n=38). Almost all respondents (90.7%, n=49)
noted they would have been financially able to purchase the new range if the rebate was
not available and 70.4% (n=38) of respondents indicated the rebate did not affect the
timing of their range purchase.

4.4.1.4 Additional Appliances

Respondents were asked a series of questions about what home improvements they
made during the time that they retrofitted their range. Sixty percent (n=33) of those
surveyed said this was a standalone replacement. Figure 4-4 illustrates the number of
other appliances participants installed during the range replacement.

Figure 4-4 Additional Appliances Replaced (n=22)

Refrigerator NGNS 63.6%
Dishwasher NN 54.5%
Ventilation hood N 22.7%
Built-in microwave I 13.6%
Microwave [ 9.1%
Hot-holding cabinet/food warming cabinet Il 9.1%
Washing machine Bl 4.5%
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4.4.1.5 Contractor Experience

Two-thirds of respondents noted that they hired someone to install their range (68.5%,
n=37); many of these respondents found their contractor through the retailer from which
they bought the range (40.7%, n=22) (Figure 4-5).

Figure 4-5 Contractor Source (n=37)

Retailer [N 40.7%

The contractor was someone you worked
with before

I ©.3%

A Residential Appliance representative 2
referred me to a contractor B 7.4%
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Internet search [l 3.7%
Idon'tknow [ 1.9%

0.0% 7.5% 15.0% 22.5% 30.0% 37.5% 45.0%

All but one respondent who worked with a contractor agreed that their contractor was
courteous and professional, responsive to their needs, and scheduled and completed the
install in a reasonable amount of time. Some respondents indicated that their contractor
emphasized benefits of their new range including energy efficiency (16.2%, n=6) and
rebate eligibility (8.1%, n=3) (Table 4-8).

Table 4-8: Features of Range (n=37)

Response Average
Energy Efficiency 16.2%
Rebate eligibility 8.1%
Good warranty/reliability 5.4%
Low price 2.7%
Size of the equipment 2. 1%
Smart capabilities 2.7%
Self-cleaning 2.7%
None 13.5%
| don't know 62.2%

4.4.1.6 Satisfaction

Customer feedback was generally positive about a variety of aspects of the program.
Participants were most satisfied with the equipment performance (98.1%, n=52), ONG as
their service provider (77.4%, n=41), and the program overall (77.4%, n=41) (Figure 4-6).

Range Program 36



Range Program ONG Evaluation Report

Figure 4-6 Satisfaction with Various Program Aspects (n=53)

ONG as your service provider . 77.4%
Programoverall | B 77.4%
Time to get rebate [l | 67.9%

Rebate application process [l I : 67.9%
Rebate amount i 62.3%

Energy savings on bill | 41.5%
Equipmemt performance 98.1%

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

| don't know 1- Very Dissatisfied 2 m3 4 W 5- Very Satisfied

Ten respondents expressed dissatisfaction with any aspects of the program. Among
those respondents who did express dissatisfaction, complaints included the time it took
to get the rebate (n=6), install quality (n=1), rebate delivery method (n=1), rebate amount
(n=1), and concerns that the program artificially inflates gas prices (n=1).

Respondents were also asked whether participation in the program had any effect on
their satisfaction with ONG. As Table 4-9 shows, about half of respondents indicated
greater satisfaction with ONG (47.2%, n=25). Additionally, the majority of respondents
indicated they would likely participate in another ONG program in the future (81.1%,
n=43).

Table 4-9 Satisfaction with ONG as Ultility (n=53)

Would you say that your participation in ONG's Percentage of

program has? Respondents
Greatly increased your satisfaction with ONG 18.9%
Somewhat increased your satisfaction with ONG 28.3%
Did not affect your satisfaction with ONG 45.3%
Somewhat decreased your satisfaction with ONG 3.8%
Greatly decreased your satisfaction with ONG 0.00%
Don't know 3.8%

4.4.1.7 Demographics

Respondents were asked a series of questions related to demographic information. The
majority of respondents own their home (94.3%, n=50) and most live in a single-family
home (98.1%, n=52). Half of respondents live with one to two other people (54.7%, n=29).
Figure 4-7 illustrates the reported education levels of surveyed participants; 15.1% of
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participants have no college experience, while 67.9% have at least some college
experience.

Figure 4-7 Highest Level of Education (n=53)
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Just under half of respondents refused to respond to income questions or could not
provide an answer (47.2%, n=25). The remaining respondents reported incomes across
a large spectrum (Figure 4-8).

Figure 4-8 Reported Participant Income (n=53)
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10.0% 9.4%
&% 7.6% 7.6%
6.0%
3.8%

4.0%
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0.0%

Less than $20,000to $40,000to $60,000to $80,000to $100,000to $150,000 to
$20,000 less than less than less than less than less than less than
$40,000 $60,000 $80,000 $100,000 $150,000  $200,000

Sixty-four percent of respondents (64.2%, n=34) self-reported their age as 50 years or
older, while 18.9% reported being younger than 50 years (Figure 4-9). Seventeen percent
of respondents refused to provide their age range (n=9).
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Figure 4-9 Reported Age Range
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4.5 Conclusions and Recommendations

This section presents conclusions and recommendations for the Range Program.

451 Conclusions

= 25% percent of participants found out about the rebate program through ONG’s
website. Participants this year also relied on word-of-mouth (17.5%) for rebate
program information.

= 56% of survey respondents reported that the old range was still functioning at the
time they replaced it and the average age of ranges was 16.1 years.

= 65% of survey respondents indicated their prior range had been fueled by natural
gas and 30% had been electric.

= The majority of survey respondents were somewhat or greatly satisfied with ONG
as their natural gas service provider.

4.5.2 Recommendations

= Consider offering a midstream program for residential appliances, where
participating retailers offer already-discounted energy efficient appliances in an
effort to further develop working relationships with local retailers.
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5 Water Heater Program

The Water Heater Program was designed to provide financial incentives to encourage
residential customers to install energy efficient natural gas water heaters.

5.1 Program Description

The Water Heater Program provides mail-in rebates for energy efficient natural gas water
heaters. Table 5-1 summarizes the incentives provided through the program.

Table 5-1 Water Heater Program Incentives

Equipment Type Rebate Amount
Tankless water heater w/ EF =.80 $250
Condensing water heater w/ EF 2.80 $250
Electric to Natural Gas Water Heater $850

Table 5-2 shows the number of completed projects and ex-ante therm savings for the
Water Heater Program by stratum.

Table 5-2 Ex-Ante Therm Savings of Water Heater Program by Stratum

Number of | Ex-Ante Therm EvAnts Tharm
Equipment Type Water Savings per Savi
’ avings
Heaters unit
Condensing Water Heater 2 41.87 84
Electric to Gas Water Heater 36 166.44 5,992
Tankless Water Heater 2,275 44 .94 102,239
Electric to Gas Tankless Water Heater 80 166.44 13.315
Total 2,393 50.8 121,629

5.2 Program Trends in PY2022

Figure 5-1 plots the Water Heater Program ex-ante therm savings by project completion
month.
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Figure 5-1 Water Heater Program Ex-Ante Therm Savings by Project Completion
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5.3 Impact Evaluation

This section describes the gross impact evaluation for the Water Heater Program.

5.3.1 Gross Impact Evaluation

The following section presents the methodology that was used for estimating gross
energy impacts resulting from the Water Heater Program.

5.3.1.1 Review of Documentation

The water heater uniform energy factor (UEF), storage volume, and fuel type were found
for all unique model numbers wherever possible. Water heater model numbers were
verified using the AHRI directory database and manufacturer websites. Survey responses
were used in the savings calculations as well.

5.3.1.2 Procedures for Estimating Therm Savings from Measures Installed Through the
Program

The Evaluator’s approach for the calculation of gross energy impacts depended largely
on the types of measures installed. Where applicable, deemed values and algorithms
from the Arkansas TRM were used to calculate verified gross energy impacts.

To determine the quantity of measures rebated and installed, the Evaluator reviewed all
entries in the tracking system to ensure (a) each measure is program eligible, (b) each
measure was purchased and rebated in PY2022, and (c) there were no duplicate or
otherwise erroneous entries.

The Evaluator verified the baseline fuel type of the removed water heaters through
process evaluation surveys and model number verification efforts.
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5.3.1.3 Method for Analyzing Savings from Water Heater Measures

The energy savings of a water heater is found by subtracting the energy use of the new
water heater from the energy use of the baseline water heater.

thermex post savings — thermbasline water heater ~— thermnew water heater

First the energy use of the new water heater was calculated using the following equation:

1
EFpost

therMyew water heater =P X Cp X V X (TSetPoint — TSupply) X

1
Btu to therm conversion

(

) X Source to site ratio

Where:
o = Water density = 8.33 Ib./gal
Cp = Specific heat of water = 1 BTU/Ib.-°F
V = Calculated estimated annual hot water use (gal), based on zip code and tank size
Tsetroine = Water heater set point (default value = 120°F)
7supply = average supply water temperature based on climate zone and zip code
£Fpose = verified Energy Factor of new water heater
Btu to therm conversion factor = 100,000 Btu/therm

Source to site ratio, gas to gas = 1.09

— . 1
therMeiectric baeline water heater—P % Cp X V X (TSetPoint — T'supply) X EFpre X

1 ; ; ;
( - ) X Source to site ratio, electric to gas
Btu to therm conversion factor

— . 1
thermgas baeline water heater =P X Cp X V X (TsetPoint — T'Supply) X EFore X

1 ; ;
X Source to site ratio, gas to gas
(Btu to therm conversion f actor) g 9

Where:
o = Water density = 8.33 Ib./gal
Cp = Specific heat of water = 1 BTU/Ib.-°F
V = Calculated estimated annual hot water use (gal), based on zip code and tank size
TsetPoine = Water heater set point (default value = 120°F)
7supply = average supply water temperature based on climate zone and zip code

£t pre = verified Energy Factor of new water heater
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kWh to Btu conversion factor = 3,412.14 Btu/kWh

Btu to therm conversion factor = 100,000

Btu/therm

ONG Evaluation Report

Source to site ratio, gas to gas = 1.09, electric to gas = 3.38

5.3.2 Results of Ex-Post Gross Savings Estimation

The ex-ante and ex-post gross therm savings of the Water Heater Program are

summarized by stratum in Table 5-3.

Table 5-3 Ex-Ante and Ex-Post Annual Therm Savings for Water Heater Program by

Stratum
Percent of Gross
Baseline Ther
Eatiioment Tvoe Water Ex-Ante Gross | Ex-Post Gross AR
il yp Heaters Therm Savings | Therm Savings Realiz a% e

which use Rate

Electricity
Condensing Water Heater 0% 84 113 135%
Electric to Gas Water Heater 100% 5,992 5,902 98%
Tankless Water Heater 0% 102,239 102,684 100%
Electric to Gas Tankless Water 100% 13315 17,799 134%
Heater
Total 121,629 126,498 104%

The realization rate for this program was high due to several factors. Water usage for
commercial projects were determined by building type and by facility square footage, per
the AR TRM. Two of the condensing water heater measures were installed in a
motel/hotel building. These types of facilities have much higher water usage compared to
a single family residence.

Furthermore, the baseline efficiency standard changed starting with AR TRM V8.1. A
draw pattern must be determined to calculate the correct energy factor for the baseline
unit; the draw pattern is calculated based on the first hour rating of the installed water
heater (defined number of gallons of hot water the heater can supply per hour). The shift
in equipment baseline resulted in increasing calculated energy savings.

5.3.3 Net Impact Evaluation

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 were the gross savings minus a combination
of program participant free ridership. The Evaluator estimated free ridership through a
survey of program participants.

Survey respondents were asked a series of questions designed to elicit information
regarding the following factors:

= Plans and intentions to implement the efficiency measure;

= The program influence on the decision to implement the efficiency measure;
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= The program’s influence on the timing of the measure installation.
5.3.3.1 Plans and Intentions

An indicator variable was developed based on responses to the survey question on plans
and intentions. The variable corresponds to financial ability. Respondents were
considered to have not been financially able to install the efficient equipment if they
answered “no” to the question below:

= FR1: Would you have been financially able to purchase the [MEASURE] if there
was not a rebate available through the [UTILITY_SHORT] program?

A second indicator variable was related to whether the customer had plans to implement
the efficiency measure. Respondents were considered to have had plan if they answered
“yes” to the following questions:

= FR2: Prior to learning about the [PROGRAM], did you have plans to install a/an
[MEASURE]?

5.3.3.2 Program Influence

Participants were asked a question about the direct influence of the program on their
decision to implement the energy efficiency measure. Specifically, participants were
asked:

= FR3: How likely is it that you would have purchased and installed the same
[MEASURE] that you had rebated through the program if the rebate was not
viable?

5.3.3.3 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:

= FR4a: Did you install the [MEASURE] sooner than you otherwise would have
because of the rebate available through the [UTILTIY_SHORT] program?

= FR4b: When would you have installed the [MEASURE] if rebates through the
[UTILITY_SHORT] program were not available?

Based on the responses to those questions, a timing category was determined as shown
in Table 5-4.

Table 5-4 Timing Adjustment Category

Timing Category Timing Category

Less than one year b
One year or more N

The three sets of rules just described were used to construct four different indicator
variables that addressed free ridership behavior. For each respondent, a free ridership
value was assigned based on the combination of variables. With the four indicator
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variables, there were sixteen applicable combinations for assigning free ridership scores
for each respondent, depending on the combination of answers to the questions creating

the indicator variables. Table 5-5 shows these values.

Table 5-5 Appliances Participant Free Ridership Scoring

Indicator Variables

Had Financial Had Plans to [Program Name] [Program Name] Free Ridership
ability to install install Measure had influence on had effect on Score
Measure without without [Program Decision to install | timing of Measure
[Program Name]? Name]? Measure? installation?

X b N Y 100%
Y N N Y 67%
Y Y N N 67%
Y ¥ Y Y 67%
Y N N N 33%
X N Y N 33%
Y Y Y N 33%
¥ N Y N 0%
N N N Y 0%
N N N N 0%
N N Y Y 0%
N N b N 0%
N & N Y 0%
N Y N N 0%
N Y Y Y 0%
N Y Y N 0%

5.3.4 Results of Net Savings Estimation

This section discusses the results of estimating net savings impacts for the program.

Table 5-6 summarizes the results of the estimation of free ridership. Free ridership was
substantial for the program because there was a high incidences of participant responses
indicating a high likelihood of installing energy efficient equipment without a rebate.

Table 5-6 Water Heater Program Free Ridership Factor

Equipment Type FR

Factor
Condensing Water Heater 68%
Electric to Gas Water Heater 68%
Tankless Water Heater 68%
Electric to Gas Tankless Water Heater 68%

Table 5-7 summarizes the gross and net ex-post therm savings for the Water Heater

Program.
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Table 5-7 Water Heater Summary of Gross and Net Ex-Post Therm Savings

Eé-Posr Estimated Ex-Post Net to

; ross

Equipment Type Free Net Therm Gross
Taam Ridershi Savings Ratio
Savings P g

Condensing Water Heater 113 77 36 32%

Electric to Gas Water Heater 5,902 4,019 1,883 32%

Tankless Water Heater 102,684 69,930 32,754 32%

Electric to Gas Tankless Water Heater 17,799 12,121 5,678 32%

Total 126,498 86,147 40,351 32%

5.4 Process Evaluation

The following section presents the results of the process evaluation for the Water Heater
Program.

5.4.1 Participant Surveys

The Evaluator surveyed 67 participants in the Water Heater program. Eleven respondents
received a water heater, and 57 respondents received a tankless water heater. These
surveys were used to collect data on the participants’ experience with the program
including sources of program awareness, motivations for participating, and satisfaction
with the program. Furthermore, the Evaluator collected demographic information aout the
respondents during the survey.

5.4.1.1 Program Awareness

ONG's marketing of the Water Heater program is driven through point of sale, the ONG
website, and other outreach methods such as direct mail, and email. About half of
respondents heard about the program through word-of-mouth (25.0%, n=17) or contractor
or retail establishment (23.9%, n=16). Other common sources of program awareness
included bill inserts (9.0%, n=6), ONG's website (9.0%, n=6), and internet searches
(9.0%, n=6). Table 5-8 summarizes the sources of awareness by respondents.

Table 5-8 Source of Awareness (n=67)

Sources of Awareness PRngsgrffge i ;; /
Word-of-mouth 25.0%
Contractor or retailer 23.9%
Bill inserts or utility mailer 9.0%
ONG's website 9.0%
Internet search 9.0%
Previous utility employee 4.5%
Internet ad 3.0%
ONG newsletter 1.5%
Radio/TV ad 1.5%
| don't know 14.9%
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5.4.1.2 Reasons for Participation

Participants were asked several questions about the type of replacement and the age of
the replaced equipment. More than half of respondents reported that the old water heater
was still functioning at the time they replaced it (59.7%, n=40). Forty percent of
respondents reported that this was an emergency replacement (40.3%, n=27), while
52.2%, n=35) reported that it was a planned replacement (Figure 5-2).

Figure 5-2 Replacement Type (n=57)
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The average age of the previous water heater is listed in Table 5-9 below. One-quarter of
those surveyed reported that they did not know the age of their water heater (26.9%,
n=18). Among those respondents who did know the age of their water heater, the average
age of conventional water heaters was 11.2 years, and the age of tankless water heaters
was 14 years.

Table 5-9 Average Baseline Age

Standard Water | Tankless Water
Response Heater Heater
Average (n=6) Average (n=43)
Old Water Heater Age 11.2 years 14.0 years
Planned Replacement Age 15.0 years 12.0 years
Emergency Replacement Age 14.0 years 15.0 years
Price-Driven Replacement Age 8.0 years e

5.4.1.3 Fuel Switching and Water Heater Features

The majority of respondents reported that their prior water heater had been fueled by
natural gas (92.5%, n=62); the remaining respondents indicated their previous water
heater was electric (1.5%, n=1), or geothermal (1.5%, n=1) (Figure 5-3). All respondents
indicated their new water heater was fueled by natural gas.
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Figure 5-3 Baseline Fuel Type (n=67)
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The majority of respondents planned to replace their water heater prior to participation in
the program (80.6%, n=54). Most respondents indicated they would have been financially
able to buy the water heater without the rebate (88.1%, n=59) and less than one-third of

respondents noted they bought the water heater sooner than planned given the presence
of the program(30.0%, n=20).

5.4.1.4 Contractor Satisfaction

Most respondents hired someone to install their new water heater (83.6%, n=56). In
general, these respondents were pleased with their contractor’'s professionalism, the time
it took to schedule and complete the install, and the contractor’s responsiveness to their
questions. Respondents indicated their contractor emphasized a variety of unique
features of their new water heater including energy efficiency (33.9%, n=19) and never
running out of hot water (26.8%, n=15) (Table 5-10).

Table 5-10 Water Heater Features (n=56)

Response Percentage of
Respondents
Energy Efficiency 33.9%
Never running out of hot water 26.8%
Good warranty/reliability 19.6%
Rebate eligibility 12.5%
Emphasis on the brand and its
reputation 8.9%
Size of the equipment 71%
Low price 5.4%
Cooking temperature control 1.8%

5.4.1.5 Satisfaction

Customer feedback was generally positive about a variety of aspects of the program.
Respondents were asked questions based on a 1-5 scoring system, with “1” being very
dissatisfied and “5” being very satisfied. Respondents were most satisfied with the
equipment performance (86.6%, n=58) and ONG as their natural gas service provider
(82.1%, n=55) (Figure 5-4).
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Figure 5-4 Satisfaction with Various Program Aspects (n=67)

ONG as service provider 82.1%

Program overall | M

Time to get rebate [l 1N

Rebate application process |l Bl
Rebate amount Il

Equipment performance [l = ~ 86.6% — ———

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

| don't know 1- Very Dissatisfied 2 m3 4 m 5- Very Satisfied

Ten respondents expressed dissatisfaction; some stated reasons for dissatisfaction
included: delay in getting rebate (n=5), not being eligible for all rebates (n=2), the rebate
amount (n=2), and programs perceived as artificially inflating gas prices (n=1).

Respondents were also asked whether participation in the program had any effect on
their satisfaction with ONG. As Table 5-11 shows, 55.2% (n=37) of respondents reported
greatly or somewhat increased satisfaction with ONG, while 43.3% (n=29) reported no
change in satisfaction.

Table 5-11 Satisfaction with ONG as Ultility

Would you say that your participation in ONG's Percentage
program has? Respondents (n =67)
Greatly increased your satisfaction with ONG 22.4%
Somewhat increased your satisfaction with ONG 32.8%
Did not affect your satisfaction with ONG 43.3%
Somewhat decreased your satisfaction with ONG 0.0%
Greatly decreased your satisfaction with ONG 0.0%
Don't Know 1.5%
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