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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. 
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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&I
businesses).  
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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. 
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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. 

2.1 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
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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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3.3 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: 

33 42

34 s 3.3.1.1

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

and manufacturers’ websites. 3.3.1.2Estimating Ex-Post Therm Savings from Measures
Installed

Through theProgram The Evaluator’s approach for thegross 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. 3.3.1.3Method 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
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electric to

gas Weighted average gas fuel

increase × gas to

gas

Where: 

597 30 Source to

site ratio, electric

togas = 3.38 10 therm/

MMBtu Weighted average gas fuel increase =2.04The

savings calculation without

fuel switching is shown below: 

gas to

gas Where: 250 95% 8.4533.3

lbs./kWhor verified

with model number verified with model number kWh

to Btu conversion factor = 3,412.14

Btu to therm conversion factor = 100, 000
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Figure 3-3 Baseline Fuel (n=84) 

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) 

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) 

Figure 3-6 Contractor Satisfaction (n=59) 

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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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) 

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 majority falling within the upper-income ranges, as summarized
in Figure 3-9 below. 

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

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. 
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Figure 3-10 Reported Age Range (n=81) 

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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4.3 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. 

2Ecotope Inc. (2014). 
Residential Building Stock Assessment: Metering
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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) 

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) 
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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) 

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) 

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

4.5 Conclusions and Recommendations

This section presents conclusions and recommendations for the Range Program. 

4.5.1 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. 
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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Figure 5-1 Water Heater Program Ex-Ante Therm Savings by Project Completion

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. 

First the energy useof the new water heater was calculated using

the following equation: Where: 

Water

density = 

8.33 lb./gal Specific heat

of water = 1 BTU/ lb.·°F Calculated estimated

annual hot water use (gal), based on zip code and tank size Water heater

set point (default value = 120°F) Supply = average

supply water temperature based on climate zone and zip code verified Energy

Factor of new water heater Btu to

therm conversion factor = 100,000 Source

to site ratio, gas to gas = 1. 09

1 1

Where: 
Water

density = 8. 33 lb./ gal

Specific
heat

of

water = 1 BTU/ lb.·°F Calculated

estimated annual hot water use (gal), based on

zip code and tank size Water heater set point (default value = 120°F) Supply = 

average supply water temperature based on climate zone

and zip code re = verified Energy Factor of new water heater
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participants; 7.5% (n=5) of respondents have no college experience, while 79.1% (n=53) 
have at least some college experience. 

Figure 5-5 Highest Level of Education (n=67) 

Just over one-third of respondents refused to respond to income questions or could not
provide an answer (37.3%, n=25). The remaining respondents reported incomes across
a large spectrum (Figure 4-8). 

Figure 5-6 Reported Participant Income (n=67) 

Over half of respondents (56.7%, n=48) self-reported their age as 50 years or older, while
34.3% ( n=23) reported being younger than 50 years ( Figure 4-9). Nine percent of
respondents refused to provide their age range (n=6). 
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Figure 5-7 Reported Age Range (n=67) 

5.5 Conclusions and Recommendations

This section presents conclusions and recommendations for the Water Heater Program. 

5.5.1 Conclusions

25% of program participants who completed the survey learned of the Water
Heater program through word-of-mouth. 
52% of survey respondents indicated their old water heater was functioning at the
time of replacement and the average age was 15 years for standard water heaters

and 12 years for tankless water heaters. 
92.5% of survey respondents reported their prior water heater was fueled by
natural gas.  
Most survey respondents reported being satisfied with ONG as their natural gas

service provider. 

5.5.2 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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Figure 6-1 Heating System Program Ex-Ante Therm Savings by Project Completion

6.3 Impact Evaluation

This section describes the gross impact evaluation of the Heating System Program. 

6.3.1 Gross Impact Evaluation

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

6.3.1.1 Review of Documentation

The annual fuel utilization efficiency (AFUE) rated heating capacity, and fuel type for each
unique heating systems were verified using the AHRI directory database and
manufacturer websites. Also, participant surveys and building research were used to
verify a building’s age and size.  

6.3.1.2 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 replaced heating systems through
process evaluation surveys. The heating system baseline fuel type for each stratum is
shown in Table 6-3. 
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AFUEnew heating system = verified by the Evaluator with AHRI number

Source to site ratio, gas to gas = 1.09

Below is the energy calculation for early replacement gas baseline heating system. 

Heat load × (
1

AFUEbaseline heating system
1.09 Heat

Load = site area AFUEbaseline heating

system = AFUEbase ×(1-M)age Where: based on

age

of building and weather zone Site area = square

footage of building AFUEbase = .8M = 

Maintenance Factor = 

0. 01Age = age of

replaced furnace Source tosite

ratio, gas to gas = 1.09 Below is the

energy calculation for replace-on-burnout or new construction gas baseline heating system. 
Heat load × (

1AFUEbaseline heating
system

1.09 Heat

Load = site area

Where: based on age of

building

and weather zone Site area = square footage of

building AFUEbaseline heating system  = 0.8

Source to site ratio, gas

togas = 1.09 Below is the energy calculation

for electric baseline heating system. CAPheating × 1kW1,

000 W
EFLHH  × 1

HSPFbase Where: CAPH
rated heating capacity = 

new

furnace
heating

capacity, 

see

above
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Figure 6-7 Reported Participant Income (n=77) 

Sixty-five percent of respondents (64.9%, n=50) self-reported their age as 50 years or
older, while 29.9% (n=23) reported being younger than 50 years (Figure 4-9). Five percent
of respondents refused to provide their age range (5.2%, n=9). 

Figure 6-8 Reported Age Range (n=77) 

6.5 Conclusions and Recommendations

This section presents conclusions and recommendations for the Heating System
Program. 

6.5.1 Conclusions

Word-of-mouth was the most common method that program participants learned
of the program according to survey responses. 
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49% of surveyed program participants reported that the old heating system was
still functioning at the time they replaced it and the average age was 20 years.  
85% of surveyed program participants indicated they replaced a heating system
that was fueled by natural gas. 
Participants were most satisfied with the equipment performance (91%), ONG as
their service provide (88%), and the program overall (87%). 

6.5.2 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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Several factors were considered in the determination of the presence of free ridership. 
These included: 

Financial ability to afford the installed measure without a program rebate; 

Plans and intentions of the participant to install a measure even without support
from the program; 

A participant’s previous purchase of a measure that is also offered through the
program. 

To assess these factors, program participants were asked a series of questions about the
decision to implement the measure. Based on their responses, respondents were
assigned a free ridership score used to estimate the extent of project free ridership. 

Several criteria were used to determine what portion of a customer’s savings for a project
should be attributed to free ridership. The first criterion was based on the response to the
following question: 

Using a scale where 0 means “not at all likely” and 10 means “very likely”, if you had not
requested the Water Conservation Kit, 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 a customer answered “5” or lower to the first question, a free ridership score of 0 was
assigned to the project. That is, if a customer required financial assistance from the
program to undertake a project, then that customer was not deemed a free rider. 

For decision makers that indicated that they were able to undertake energy efficiency
projects without financial assistance from the program, two additional factors were
analyzed to determine what percentage of savings may be attributable to free ridership. 
The two factors were: 

Plans and intentions of participant to install a measure even without support from
the program; 

A participant’s previous purchase of a measure that is also available through the
program. 

For each of these factors, rules were applied to develop binary variables indicating
whether a participant’s behavior showed free ridership. These rules made use of answers
to questions on the decision maker survey questionnaire. 

The first factor required determining if a participant’s intention was to install an energy
efficiency measure even without the program. The answers to a combination of several
questions were used with a set of rules to determine whether a participant’s behavior
indicated likely free ridership. Two binary variables accounted for customer plans and
intentions: one, based on a more restrictive set of criteria that may describe a high
likelihood of free ridership, and a second, based on a less restrictive set of criteria that
may describe a relatively lower likelihood of free ridership. 

The first, more restrictive criteria indicating customer plans and intentions that likely
signified free ridership were as follows: 
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request survey responses. Among all program participants, 259 provided their feedback. 
Of those 259 respondents, 139 remembered receiving the kit; the remaining 120 either
requested a kit but never received one (n=116), did not remember receiving a kit (n=2), 
did not request nor receive a kit (n=2).  

The following summary outlines responses from the 139 respondents who indicated they
remember receiving a kit.  

8.3.1.1 Program Participation

Respondents learned about the kits through a variety of sources including ONG’s website
and bill inserts (Figure 8-1). Just over half of respondents wanted a kit to learn about ways
to save money on energy bills (Figure 8-2).   

Figure 8-1 Program Awareness Source (n=139) 

Figure 8-2 Motivation for Requesting a Kit (n=139) 
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Figure 8-4 Previously Installed Energy Efficient Equipment (n=138) 

Figure 8-5 Likelihood of Buying Equipment in Next Year (n=138) 

8.3.1.2 Program Awareness

Just under two-thirds of respondents (63%, n=88) were aware that ONG offers rebates
and discounts for energy efficient natural gas appliances. Among those respondents, 
people were most familiar with the natural gas clothes dryer program (73%, n=64) (Figure
8-6).  
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Figure 8-6 Other Program Awareness (n=88) 

Most respondents noted that they were not extremely or moderately knowledgeable about
energy use or saving techniques in their home (Figure 8-7). 

Figure 8-7 Knowledge about topics (n=136) 

8.3.1.3 Program Impact

Some respondents noted that since receiving their water conservation kit they have
purchased and installed more energy efficient equipment (Table 8-9). 
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8.4 Conclusions and Recommendations

8.4.1 Conclusions

The ONG website was the most common way of learning of the water conservation

kits, according to the participant survey. 
23% of surveyed program participants indicated they requested the kits for
environmental reasons and 55% were interested in learning ways to save on their
utility bill. 
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. 

8.4.2 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. 
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Figure 9-1 New Home Program Ex-Ante Therm Savings by Project Completion

9.3 Impact Evaluation

9.3.1 Gross Impact Evaluation

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

9.3.1.1 Review of Documentation

The Evaluator received a sample of energy models from program HERS raters as well as
application materials via ONG. All data was reviewed for consistency and accuracy. 

9.3.1.2 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. This program incentivizes builders to improve the
energy efficiency of participating homes. Energy models were created for participating
homes and then were compared to Oklahoma’s baseline code minimum home to
calculate energy savings. 

9.3.1.3 Method for Analyzing Savings from New Home

HERS raters created energy models of the as-built house to model the energy use of the
actual house. This model was compared to the UDRH. The UDRH reflects Oklahoma’s
energy code minimum house. The UDRH was developed by inspecting building codes, 
HVAC equipment codes, and appliance codes. The as-built home saves energy because
its building envelope and ducts are sealed tighter, walls and attic have more insulation, 
and HVAC and appliances are more efficient than the code minimum house. 

9.3.1.4 UDRH Baseline Homes

There is one UDRH house used in the program. The UDRH represents Oklahoma’s code
minimum house. Some of the key UDRH assumption are shown in Table 9-3. 
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9.3.3.1 Program Influence

The Program Influence indicator variable was calculated using the response to the
following: 

FR1: We would like to identify which, if any, aspects of the program were important
in your decision to build homes to a higher efficiency standard than is required by
code. Please rate each of the following factors on a scale of 0 to 10, where 0 means
that the factor was “not at all important” in your decision to build energy efficient
homes, and 10 means that the factor was “extremely important” in your decision
to build energy efficient homes. 

FR 2: How, if at all, have any of the resources offered by the program affected your
success in selling energy efficient homes? 

FR 3: Could you please tell me, in your own words, the influence the ONG New
Home Program had on your building practices? 

Question FR1 provided respondents with a list of factors that were associated with the
ONG program; respondents were to rate the importance of each of them in their decision-
making process. These factors included: 

Information from ONG staff; 

Technical assistance from HERS raters; 

The incentive provided by the program; and

Program marketing and program informational literature. 

The unadjusted Program Influence score was defined as the maximum rating provided
by respondents for the above factors in FR1, converted to a percentage by dividing the
score by 10. FR2 and FR3 served as free ridership mitigation variables, where
respondents provided open-ended commentary indicating that the program had positively
influenced their sales of efficient homes, or had affected their building practices, receive
a 50% reduction in free ridership for this variable. For example, a respondent providing a
rating of 6 for Information from ONG staff, and a rating of 8 for the incentive provided by
the program, would receive a Program Influence score of (8/10) = 80%. This represents
a free ridership level of 20%. If this respondent also stated that the program had positively
affected their sales of efficient homes or their building practices, their free ridership rate
would be adjusted to (0.2/2.0) = 0.1, or 10%, resulting in a final Program Influence Score
of 90%. 

9.3.3.2 Behavior Absent Program

The Behavior Absent Program indicator variable was calculated using the response to
the following: 

FR5: On a scale of 0 to 10, where 0 represents “not at all likely” and 10 represents
extremely likely,” how likely would you be to build your homes to the same
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efficiency standard if the ONG New Home Program and incentive were not
available?”; and

FR6: If the ONG program and incentive were not available, how likely would your
company be to build fewer homes to the same efficiency standard? Please answer
on the same 0 to 10 scale where 0 means “ not at all likely” and 10 means
extremely likely”. 

FR7: What factors influence decisions to include energy efficient

equipment/materials/construction practices which exceed IECC 2009 building
code requirements? 

Responses to FR5 were divided by 10 to calculate the level of unadjusted free ridership
for the behavior absent program variable. FR6 and FR7 served as free ridership mitigation
factors, where respondents providing a score of 5 or greater received a 50% reduction in
free ridership for the behavior in the absence of the program indicator, and respondents
providing an open-ended response to FR7 indicating that their decision to build efficient
homes was affected by financial factors received another 50% reduction in free ridership
for this variable. Thus, a respondent meeting both mitigation criteria would receive a
100% reduction in free ridership for this variable. 

After the adjustment was applied, the behavior in the absence of the program score was
be calculated by subtracting the adjusted behavior absent program free ridership from 1. 
For example, a respondent providing a response of 4 to FR5 would receive an unadjusted
behavior absent program of the program free ridership value of (4/10) = 0.4, or 40%. If
this respondent provided an answer of 6 to FR6, their adjusted behavior in the absence
of the program free ridership value would be (0.4/2.0) = 0.2, or 20%. Finally, their behavior
absent program score was calculated as (1.0 – 0.2) = 0.8, or 80%. 

Builder net-to-gross ratios were based on the Program Influence Score and the Behavior
Absent Program Score, as follows, where Program Influence accounts for 60% of the net-
to-gross score and Behavior Absent Program accounts for 40% of the net-to-gross score: 

Net-to-Gross Score = (0.6 * Program Influence Score) + (0.4 * Behavior Absent
Program Score) 

The net-to-gross scores were then weighted by the number of participating homes that
each responding builder had in the program. 

9.3.4 Results of Net Savings Estimation

This section discusses the results of estimating net impacts.  

Table 9-7 summarizes the results of the estimation of free ridership. Free ridership was
low for the program because there was a low incidences of participant responses
indicating a high likelihood of building energy efficient homes in the absence of the
program. 
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Most respondents indicated the decision to build a home that meets qualification is made
prior to the time homes are available to buyers (66.7%, n=6); two builders indicated the
decision is made by the home buyers themselves. Just over half of respondents indicated
the primary benefit for home buyers to purchase energy efficient homes is to reduce
energy costs (55.6%, n=5). Responding builders noted that their companies build efficient
homes because of city codes and keeping up with other builders (n=2), it is part of their
branding (n=1), and it is something they do because it is good for the customers (n=1).  

9.4.1.2 Building Practices

Respondents testing procedures vary by test type (Figure 9-3). Additionally, four of the
nine respondents utilize a HERS rater for homes in ONG’s territory.  

Figure 9-3 Testing Procedures (n=9) 

When asked what aspects of ONG’s New Home Program were important in their decision
to build higher efficient homes than code, builders ranked technical information and
incentives the highest (Figure 9-4). About half of respondents noted they were still likely
to build efficient homes even if the incentive was not available (55.6%, n=5). That being
said, responding builders did indicated that the ONG standards have helped them to build
homes that meet city standards as efficient equipment is made more affordable and more
widely accepted. Only two respondents indicated they participated in another above-code
program; they participated in the EPA’s “Energy Star New Homes” program and other
utilities incentive programs. 
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Figure 9-4 Importance of Program Factors (n=9) 

Most builders do not remember receiving technical training or assistance from ONG in
2022. Additionally, most builders did not believe the ONG program affected their success
in selling energy efficient homes; two respondents did note that buyers will get discounts
from insurance companies if there is a HERs certificate for the home.  

9.4.1.3 Program Satisfaction

Builders could not identify any potential barriers or disadvantages to ONG’s program that
might discourage other builders from participating. All but one respondent indicated they
planned to participate in ONG’s New Home Program in 2023.  

Respondents were satisfied with the program (Figure 9-5) and had no additional feedback
to provide. 

Figure 9-5 Program Satisfaction (n=9) 
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9.5 Recommendations

Continue attending meetings/events to increase awareness and to promote the
program, as well as to develop networking opportunities.  
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Figure 10-1 Custom Component Ex-Ante Therm Savings by Project Completion

Figure 10-2 plots the Direct Install component ex-ante therm savings by project
completion month. 

Figure 10-2 Direct Install Component Ex-Ante Therm Savings by Project Completion
Month

10.3 Impact Evaluation

10.3.1 Gross Impact Evaluation

The following section presents the methodology that was used for estimating gross
energy impacts resulting from the Custom Commercial Program. 
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Custom component ex-ante energy savings and ex-post energy savings are plotted in
Figure 10-4 for each sample project. 

Figure 10-4 Custom Component Sample Project Gross Ex-Post Therm Savings versus
Ex-Ante Therm Savings

Direct Install component gross therm savings realization rate and ex-ante therm savings
are plotted in Figure 10-5 for sample projects. 

Figure 10-5 Direct Install Component Sample Project Gross Therm Savings Realization
Rate Versus Ex-Ante Therm Savings

Custom component ex-ante energy savings and ex-post energy savings are plotted in
Figure 10-6 for each sample project. 
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Figure 10-6 Direct Install Component Sample Project Gross Ex-Post Therm Savings
versus Ex-Ante Therm Savings

As the figures above show, there was no strong relationship between project size and
energy savings for the Direct Install and Custom components. 

10.3.3 Net Impact Evaluation

Information collected through a survey of a sample of program participants was used for
the net-to-gross analysis. 

10.3.3.1 Custom Component

All survey response data was systematically reviewed by a researcher who is familiar with
the program, the individual project, and the social science theory underlying the decision
maker survey instrument. As part of this review, the researcher determined whether the
available information justified modifying the free ridership score calculated in accordance
with the algorithm outlined below. 

Several factors were considered in the determination of the presence of free ridership. 
These included: 

Financial ability to afford the installed measure without a program rebate; 

Plans and intentions of the firm to install a measure even without support from the
program; 

Influence that the program had on the decision to install a measure; and

A firm’s previous experience with a measure installed under the program. 

To assess these factors, program participants were asked a series of questions about the
decision to implement the program project. Based on their responses, respondents were
assigned a free ridership score used to estimate the extent of project free ridership. 
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Several criteria were used to determine what portion of a customer’s savings for a project
should be attributed to free ridership. The first criterion was based on the response to the
following two questions: 

If it were not provided free-of-charge by the program, would your organization have
been financially able to install… 

If the financial incentive from the [PROGRAM] program had not been available, 
how likely is it that you would have install the same equipment anyway? Would
you say… 

If a customer answered “No” to the first question and “Yes, that is correct” to the second, 
a free ridership score of 0 was assigned to the project.  That is, if a customer required
financial assistance from the program to undertake a project, then that customer was not
deemed a free rider. 

For decision makers that indicated that they were able to undertake energy efficiency
projects without financial assistance from the program, three factors were analyzed to
determine what percentage of savings may be attributable to free ridership. The three
factors were: 

Plans and intentions of firm to install a measure even without support from the
program; 

Influence that the program had on the decision to install a measure; and

A firm’s previous experience with a measure installed under the program. 

For each of these factors, rules were applied to develop binary variables indicating
whether a participant’s behavior shows free ridership. These rules made use of answers
to questions on the decision maker survey questionnaire. 

The first factor required determining if a participant’s intention was to install an energy
efficiency measure even without the program. The answers to a combination of several
questions were used with a set of rules to determine whether a participant’s behavior
indicated likely free ridership.  Two binary variables accounted for customer plans and
intentions: one, based on a more restrictive set of criteria that may describe a high
likelihood of free ridership, and a second, based on a less restrictive set of criteria that
may describe a relatively lower likelihood of free ridership. 

The first, more restrictive criteria indicating customer plans and intentions that likely
signified free ridership were as follows: 

The respondent answered “ yes” to the following two questions: “ Before
participating in the program, did you have plans to install…?” and “Would you have
gone ahead with this planned project even if you had not participated in the
program?” 

The respondent answered, “ definitely would have installed” to the following
question: “If the financial incentive from the [PROGRAM] program had not been
available, how likely is it that you would have install the same equipment anyway?” 

The second, less restrictive criteria indicating customer plans and intentions that likely
signify free ridership are as follows: 
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The respondent answered “ yes” to the following two questions: “ Before
participating in the program, did you have plans to install…?” and “Would you have
gone ahead with this planned project even if you had not participated in the
program?” 

The respondent answered, “ definitely would have installed” or “ probably would
have installed” to the following question: “ If the financial incentive from the
PROGRAM] program had not been available, how likely is it that you would have
install the same equipment anyway?” 

The second factor required determining if a customer reported that a recommendation
from a Program representative or past experience with the program was influential in the
decision to install a piece of equipment or measure.  

The criterion indicating that program influence may signify a lower likelihood of free
ridership is that either of the following conditions were true: 

The respondent answered “yes” to the following question: “Did a [PROGRAM] or
other [ UTILITY] representative recommend that you install the
PROJECT_DESCRIPTION] at this location?” 

The respondent answered, “ very important” to the following question: “ If the
PROGRAM] program representative had not recommended installing the
PROJECT_DESCRIPTION], how likely is it that you would have installed it

anyway?” 

The third factor required determining if a participant in the program indicated that he or
she had previously installed an energy efficiency measure similar to one that they
installed under the program without an energy efficiency program incentive during the last
three years.  A participant indicating that he or she had installed a similar measure is
considered to have a likelihood of free ridership.  

The criteria indicating that previous experience may signify a higher likelihood of free
ridership are as follows: 

The respondent answered “yes” to the following question: “Thinking about all of
the projects you completed in the last three years, did you implement any energy
efficient equipment or projects similar to the [ MEASURE1] that you
IMPLEMENTED1] at your facility…?”  

The respondent answered “yes” to the following question: “Not including the project
that your organization received an incentive for in [YEAR], has your organization
completed any significant energy efficiency projects in the last three years?” 

The four 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 eleven applicable combinations for assigning free ridership scores
for each respondent, depending on the combination of answers to the questions creating
the indicator variables. Table 10-10 shows these values. 
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If the financial incentive from the [PROGRAM] program had not been available, 
how likely is it that you would have install the same equipment anyway? Would
you say… 

If a customer answered “No” to the first question and “Yes, that is correct” to the second, 
a free ridership score of 0 was assigned to the project. That is, if a customer required
financial assistance from the program to undertake a project, then that customer was not
deemed a free rider. 

For decision makers that indicated that they were able to undertake energy efficiency
projects without financial assistance from the program, three factors were analyzed to
determine what percentage of savings may be attributable to free ridership. The three
factors were: 

Plans and intentions of firm to install a measure even without support from the
program; 

Influence that the program had on the decision to install a measure; and

A firm’s previous experience with a measure installed under the program. 

For each of these factors, rules were applied to develop binary variables indicating
whether a participant’s behavior shows free ridership. These rules made use of answers
to questions on the decision maker survey questionnaire. 

The first factor required determining if a participant’s intention was to install an energy
efficiency measure even without the program. The answers to a combination of several
questions were used with a set of rules to determine whether a participant’s behavior
indicated likely free ridership.  Two binary variables accounted for customer plans and
intentions: one, based on a more restrictive set of criteria that may describe a high
likelihood of free ridership, and a second, based on a less restrictive set of criteria that
may describe a relatively lower likelihood of free ridership. 

The first, more restrictive criteria indicating customer plans and intentions that likely
signified free ridership were as follows: 

The respondent answered “ yes” to the following two questions: “ Before

participating in the program, did you have plans to install…?” and “Would you have
gone ahead with this planned project even if you had not participated in the
program?” 

The respondent answered, “ definitely would have installed” to the following
question: “If the financial incentive from the [PROGRAM] program had not been
available, how likely is it that you would have install the same equipment anyway?” 

The second, less restrictive criteria indicating customer plans and intentions that likely
signify free ridership are as follows: 

The respondent answered “ yes” to the following two questions: “ Before
participating in the program, did you have plans to install…?” and “Would you have
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gone ahead with this planned project even if you had not participated in the
program?” 

The respondent answered, “ definitely would have installed” or “ probably would
have installed” to the following question: “ If the financial incentive from the
PROGRAM] program had not been available, how likely is it that you would have

installed the same equipment anyway?” 

The second factor required determining if a customer reported that a recommendation
from a Program representative with the program was influential in the decision to install
a particular piece of equipment or measure.  

The criterion indicating that program influence may have signified a lower likelihood of
free ridership is that either of the following conditions were true: 

The respondent answered “ yes” to the following question: “ Did a [PROGRAM] or
other [ UTILITY] representative recommend that you install the
PROJECT_DESCRIPTION] at this location?” 

The respondent answered, “ Definitely would have installed” to the following
question: “ If the [ PROGRAM] program representative had not recommended

installing the [ PROJECT_DESCRIPTION], how likely is it that you would have
installed it anyway?” 

The third factor required determining if a customer reported that past experience with the
program was influential in the decision to install a particular piece of equipment or
measure.  

The criterion indicating that program influence may have signified a lower likelihood of
free ridership is that either of the following conditions were true: 

The respondent answered “yes” to the following question: “Prior to this project, did
your organization participate in any [UTILITY] energy efficiency programs?”  

The respondent answered, “ very important” to the following question: “ How

important was previous experience with [ UTILITY] programs in making your
decision to install the [PROJECT_DESCRIPTION]?” 

The four 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 eleven applicable combinations for assigning free ridership scores
for each respondent, depending on the combination of answers to the questions creating
the indicator variables.  

10.3.4 Results of Net Savings Estimation

This section discusses the results of estimating net impacts. 

Table 10-11 summarizes the results of the estimation of free ridership. Free ridership was
low for both components of the program.  
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ONG to gather data, create flyers, and market the Commercial Program. That being said, 
staff indicated they do not need to spend too much time marketing or promoting the
program.  

10.4.1.4 Tracking

CLEAResult tracks all of the commercial projects and keeps records in their offices. They
use approved calculators to determine therms savings and those savings calculations are
used to determine the incentive provided. CLEAResult communicates with ONG staff
regularly to update them on program progress – providing “ full transparency as far as
what’s being done every month.” 

10.4.1.5 Conclusion

CLEAResult staff noted an increase in word-of-mouth marketing of their direct install
offerings, which was a welcome surprise compared to years past. Business owners are
now coming to CLEAResult and ONG asking about the program and what they can do to
get involved. CLEAResult staff has also improved communication with business owners, 
which they believe has helped to promote the program. The primary challenge brought
up by staff was building a robust enough Custom pipeline to get contractors interested in
getting involved. Participating in the program is most lucrative for contractors when they
can get an ample amount of jobs in small geographic area and then move on to another
area, rather than go back and forth throughout the year.  

10.4.2 Direct Install Participant Survey Responses

CLEAResult provided the Evaluator contact information for Commercial Direct Install
program participants who received rebates for energy efficient equipment upgrades. The
Evaluator reached out to all participants at least three times to request an interview or
survey. Among those participants who were contacted, 25 provided their feedback. The
following summary outlines those participants’ responses to survey questions.  

Respondents included company owners (n=10), managers (n=9), presidents ( n=2), and
proprietors (n=2).  

10.4.2.1 Program Awareness and Participation

All but one of the respondents ( 96%, n=1) learned about the Direct Install program
through an ONG program representative. Only one respondent had previously
participated in an ONG energy efficiency program. Just over three-quarters of
respondents ( 76%, n=19) communicated with program staff while participating in the
program.  

None of the respondents indicated they had ever installed weatherstripping or overhead
door weatherstripping prior to participating in the Direct Install program. One of the 17
respondents who had received weatherstripping and two of the 24 respondents who had
received overhead door weatherstripping indicated they had plans to install similar
materials prior to their participation in the program. None of the respondents indicated
they removed any of the weatherstripping or door weatherstripping they had received
through the program.  
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The majority of respondents ( 84%, n=21) noted that a program representative
recommended they install the energy efficient equipment they received through the
program. Just under three quarters of those respondents indicated they likely would not
have installed the upgrades without the recommendation by the program representative. 
Just under one-third of respondents indicated they would not have installed the equipment
without a financial incentive (Figure 10-7).  

Figure 10-7 Likelihood of Installing

10.4.2.2 Program Satisfaction

In general, respondents were satisfied with various aspects of the program (Figure 10-8).  

Figure 10-8 Program Satisfaction (n=25) 
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10.4.2.3 Firmographics

The majority of respondents own and occupy the building that received the upgrades
88%, n=22) and pay for the gas bills at the facility (92%, n=23). More than two-thirds of

respondents ( 68%, n=17) worked for auto repair shops; the other respondents
represented industrial/manufacturing, retail, and construction facilities(Figure 10-9).  

Figure 10-9 Businesses Represented (n=25) 

10.4.3 Custom Participant Survey Responses

CLEAResult provided the Evaluator contact information for Custom commercial program
participants who received rebates. The Evaluator reached out to all participants at least
three times to request an interview or survey. Among those participants contacted, 7
provided their feedback. The following summary outlines those participants’ responses to
survey questions.  

10.4.3.1 Program Awareness and Motivation for Participation

The respondents learned about the Custom commercial program because they were a
previous participant, through a contractor, through friends/colleagues, or through
CLEAResult ( Figure 10-10). Only one respondent indicated they had any hesitations
about the program before they participated; the one respondent who was hesitant noted
that they trusted their contacts who vouched for the program. About half of the
respondents saw marketing materials when they were first learning about the program
42.9%, n=3); these materials were somewhat influential in their decision to participate in

the program.  
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Figure 10-10 Program Awareness (n=7) 

Only one respondent indicated that their organization has completed any significant
energy efficiency upgrade projects in the past three years. Respondents noted they use
a variety of financial methods to evaluate energy efficiency improvements for their
company (Figure 10-11). Two respondents noted that their companies expect a 3–5-year
return on investment when deciding whether or not to upgrade to efficient equipment.  

Figure 10-11 Financial Methods used to Evaluate Energy Efficiency Improvements
n=7) 

10.4.3.2 Program Participation

Four of the seven respondents (57.1%) remembered receiving technical services, like an
assessment, when deciding which equipment to upgrade. Almost all respondents
indicated the equipment incentives offered through the program met their expectations.  
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Five of the respondents completed the incentive paperwork themselves ( 71.4%); two
noted a contractor completed the paperwork for them. All five respondents who completed
the paperwork themselves indicated the paperwork was completely clear and they had a
clear sense of who to go to for assistance with the application process. Four respondents
noted they talked to an ONG or CLEAResult representative during their participation in
the program.  

All but one respondent indicated that the incentive was about what they expected (85.7%, 
n=6); the remaining respondent noted the incentive was much less than they expected. 
Twenty-nine percent of respondents indicated that the ONG staff member had a critical
effect on their decision to install energy efficiency equipment; that being said 43% of
respondents indicated that ONG staff member had no impact on their decision ( Figure
10-12). 

Figure 10-12 Impact of Personnel on Participation ( n=7) 

10.4.3.3 Program Satisfaction

In general, Custom commercial respondents were satisfied with the Custom Commercial
Program (Figure 10-13). Respondents were least satisfied with the time it took to get the
rebate, with one respondent noting they never received their rebate.  
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Figure 10-13 Program Satisfaction

Most respondents indicated that participation in the Custom Commercial Program did not
impact their satisfaction with ONG ( 71.4%, n=5), but two respondents indicated that
program participation increased their satisfaction (28.6%). Most respondents did not have
any additional feedback to provide to ONG; one respondent noted that there should be a
better system to ensure participants receiver their rebate and another respondent
recommended better outreach to potential participants.  

10.4.3.4 Firmographics

All respondents indicated their company owns and occupies the building where the
equipment upgrades occurred. Three of those locations were one of several locations
operated by the company, while four were the company’s only location. All respondents
also indicated their company pays for the gas services provided by ONG.  

Respondents’ company type varied, as seen in (Figure 10-14).  
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marketing materials, the newer trade ally expressed interested in marketing materials, 
noting that materials would help them pitch the program to potential customers. When
marketing the program, trade allies focus on the programs’ financial savings, improved
safety opportunities, and comfort. In general, lowering energy bills is the primary driver
for customer engagement.  

10.4.4.3 Barriers to Participation and Program Incentives

One trade ally identified costs as being the biggest barrier to program participation and
energy efficient equipment upgrades. However, they did note that ONG’s rebate program
enables many of their customers to make upgrades they may have not otherwise been
able to afford.  Regarding the program’s incentives, one trade ally noted that incentives
vary by project size, as they are based on linear feet of insulation installed. The other
trade ally could not speak to the incentives, as they are handled by the customer.  

10.4.4.4 Impact of Inflation and Supply Chain Issues

Both trade allies noted supply chain issues. One trade ally mitigated these issues by
stocking up early in the pandemic and now most supplies are in stock. The other trade
ally however continues to experience lengthy delays in materials which in turn has
impacted their ability to schedule and scope out projects for customers. This trade ally
has also experience labor shortages, noting that “you can’t find anybody that wants to
work hard.” 

10.4.4.5 Program Satisfaction

Only one trade felt as though they could adequately speak to program satisfaction, as the
other trade ally indicated they have not completed many projects for the program lately. 
The responding trade ally expressed satisfaction in the program, noting that the program
is really needed because “ so many people don’t realize the cost savings of insulation.” 
This trade ally is pleased with the flow of projects coming in from CLEAResult, as well as
communication with program staff, the application process and the range of measures
that qualify. 

10.4.4.6 Suggestions for Improvement

Despite general satisfaction with the program, suggestions for improvement remain. One
trade ally requested increased program awareness and marketing materials. They
suggested program brochures or marketing materials that easily explain the program and
its benefits to clients. These materials could not only help increase program awareness, 
but also would provide clarity on which measures are rebate-eligible to avoid confusion.  

10.5 Conclusions and Recommendations

10.5.1 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
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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. 

10.5.2 Recommendations

Increase marketing activities and explore new opportunities to increase awareness
of the Custom Commercial programs (e.g., social media campaigns that target C&I
businesses).  
Increase communication and networking opportunities with contractors to keep
them up to date with the activities and progress of the Custom Commercial

programs.
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11Residential Cross-Program Research

This chapter describes the process evaluation research that was performed for the
residential programs. 

11.1 ONG Staff and Implementer Interviews

The Evaluator interviewed staff from ONG and CLEAResult about the programs’ design
and implementation. Interview with ONG staff included the portfolio supervisor, two
program managers, and a consultant who has been involved with the portfolio since its
inception. Interview with CLEAResult staff included two program managers and two
engineers involved with the ONG portfolio.  

ONG self-implements its residential appliance program. The program includes customer
rebates for clothes dryers, ranges, water heaters, heaters, and new homes. There were
no major changes to program design or implementation in the 2022 program year. 2022
marked the last year of the triennial, so staff noted they expect budget adjustments next
year as the new triennial period begins. ONG staff indicated that the programs have been
doing well. They do their best to not over exceed the budget, while still aiding as many
customers as possible, by moving funds around across the various program paths. The
staff explained that although there is one large budget for all the residential pathways, 
each path has its own separate budget. ONG staff indicated that they are on track to meet
their 2022 goals. They emphasized the success of the New Home pathway, indicating
that the program “has really taken off” in the past two years.  

11.1.1 Supply Chain Concerns

Although the program is tracking to spend down its budget and meet goals, staff noted
that supply chain disruptions have disrupted their programming. They explained that
contractors have struggled to procure 95% furnaces and high efficiency dryers; 
sometimes these contractors will resort to less efficient models if the customer needs a
new furnace immediately. Staff indicated that supply-chain issues are particularly difficult
for smaller contractors, as they do not have as much market power as larger contracting
businesses, and distributors are more inclined to provide equipment to the larger
companies first.    

11.1.2 Trade Allies

ONG does not have an established trade ally network. Customers receiving a furnace
rebate must use a licensed contractor, but none of the other measures have trade ally
requirements; some measures can even be self-installed. Although there is no formal
network, ONG staff maintain close relationships with local contractors, updating them
about the program and acting as a liaison between customers and contractors. Staff
prioritize communication with high-volume contractors to make sure they have everything
they need to be successful, as well as some of the newer participating contractors to
ensure they are doing everything correctly.  
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11.1.3 Marketing

Much of ONG’s marketing of the residential program is done through communication with
local contractors with some leaving promotional materials behind. In addition to the
aforementioned communication with contractors, staff visit the big box stores that sell the
program eligible equipment and to provide push cards and flyers for stores to use as
promotional material. Getting the word out to big box stores can be difficult as ONG staff
are only able to talk to a few employees at a time and these stores often see staff turnover. 
Additionally, many contractors already know about the program, so they do a lot of
marketing of the program on their own.  

11.1.4 Tracking

Customers submit applications to ONG online or via mail. Customer relations processes
the applications and creates a case; reviewers then review the applications to make sure
it has all the requisite information and sends it along to the processor for payment. ONG
staff perform random audits of rebated equipment for quality assurance purposes.  

11.1.5 Conclusion

When asked what the biggest success of the year has been, staff pointed to the number
of customers who have participated in the program and received a rebate. They
emphasized the strong team they have on staff and how well everyone woks together to
manage the program. They did indicate some concerns and challenges regarding the
New Home’s pathway moving forward. They explained that although they plan to increase
the path’s budget in the next triennial, they worry about being able to meet demand
despite the increased budget. In the past they have had to close the New Home Program
early and then wait until the next year to pay it off, which creates confusion and
administrative burden. 

11.2 Residential Contractor Survey

ONG provided the Evaluator contact information for 158 residential contractors who
assisted customers with energy efficient equipment upgrades through the residential
rebate programs. The Evaluator reached out to all contractors at least three times to
request an interview or survey. Among those 158 contractors, 13 provided their feedback. 
The following summary outlines those contractors’ responses to survey questions.  

11.2.1 Respondent Characteristics

Of responding contractors, 10 indicated they were HVAC contractors, 5 were water heater
contractors, and 2 were plumbers. Respondents’ companies ranged in size from 1-4
employees (7.7%, n=1) to 10-19 employees (30.8%, n=4).  

11.2.2 Program Awareness and Motivation for Participation

All but one respondent indicated they learned about ONG’s residential rebate program
through previous year’s participation; the remaining respondent indicated they learned
about the program through word-of-mouth. The percentage of customers that were aware
of ONG’s incentives prior to contractors mentioning it in their sales process varied widely
from 20% to 100%; some respondents were not sure how many of their customers
previously knew about the incentives. About half of the respondents ( 46.2%, n=15) 
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amounts have not increased for a long time, despite rapidly increasing equipment costs. 
One respondent mentioned appreciation for the contractor specific incentive.  

Figure 11-2 Program Satisfaction (n=13) 
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13Appendix B: Site-Level Estimation of Ex-Post Gross
Savings

The following sections present site-level reports for the Custom and Direct Install
components of the Custom Commercial Program. 

13.1 Custom Component Site-Level Reports

Project Number PRJ- 2996007

Program Oklahoma Natural Gas Commercial & Industrial

Project Background

The participant is a manufacturing facility that received incentives from Oklahoma Natural Gas for

recovering and utilizing waste heat from an air compressor to provide supplemental space heating

to decrease the load on the facility’s gas furnace.  

M&V Methodology

Savings for the heat recovery measure was calculated using the sensible heat equation and

deemed values from the AR TRM v7.0. The remaining values used in the calculations were

measured on-site in the ex-ante review or are from a customer testimony. 

Savings Calculations

Using deemed values from the table above, the Evaluator calculated heat recovery savings as

follows: 

1.08 × 100, 000

Where: 1.

08 = 

Sensible heat equation factor annual heating

hours that coincide with compressor operation Flow rate

of the exhaust air containing compressor waste heat Temperature of

the exhaust air from the air compressor (°F) Temperature of

the indoor heat setpoint (°F) Heating efficiency

ofgas-fired heating equipment (assumed to be 80% AFUE for baseline gas-fired

heating equipment) 
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Program Custom Commercial Program

Project ID PRJ- 3031121

Project Background

The participant is a dry-cleaning facility that received incentives from Oklahoma Natural Gas for: 

ECM #1 – Pipe Insulation

The Pipe insulation measure saved energy by reducing the heat loss from tanks, the piping, and
joints/values, thus reducing the gas consumption.  

M&V Methodology

The M&V effort for this project follows the guidelines of the 2012 International Performance
Measurement and Verification Protocol ( IPMVP) Option A - Retrofit Isolation: Key Parameter

Measurement. ADM evaluated the savings associated with this site during a desk review.  

Measurement and verification activities are based on the following assumptions: 

Annual operating hours for the site are 2,750 hours
Combustion efficiency is 80% (for both pre-retrofit and post-retrofit condition) 

Pipe Insulation

Through this method, energy savings are calculated using key data and through the North American

Insulation Manufacturers Association’ s 3E Plus software: 

http://www.pipeinsulation. org/).  

Measurement and verification activities are based on the following assumptions: 

Insulation thickness: 1 in

Insulation material type: 850F MF Pipe and Tank, Type IIIB, C1393-1

Process temperature is 344°F

The average annual ambient air temperature is 75°F

The 3E Plus software was used to calculate heat loss (btu/hr/ft) for bare piping (pre-retrofit) and piping with

1 in insulation ( post-retrofit). The software required these inputs: process temperature, ambient

temperature, pipe size, base metal, insulation, and jacket material. Annual therms savings was calculated

using the following equation:  

Equation 1. Pipe Insulation Installation Annual Energy Savings
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Project Number PRJ- 3081674

Program Oklahoma Natural Gas Commercial & Industrial

Project Background

The participant is a laundromat that received incentives from Oklahoma Natural Gas for

implementing energy efficient steam traps. On-site, the Evaluator verified the participant had

installed: 

14) Failed Open Steam Traps Replacement

7) Steam Leaks Repaired

M&V Methodology

Savings for the steam trap measure was calculated using Oklahoma stipulated deemed values. 

The deemed values were formulated using methodologies from the Oklahoma C&I Natural Gas

Guidebook V1.  

Savings for the steam leak repairs measure was calculated using steam plume calculations

derived by G.G. Rajan (“ Energy Savings in Steam Systems,” Cochin, Indea) and methodology

from the Steam Trap measure of the Arkansas TRM v7.0. 

Savings Calculations

The Evaluator calculated steam trap savings as follows: 

100,000

Where: Steam loss in lb/

hr annual hours the steam system is

pressurized Total enthalpy of steam (obtained from steam tables) 

BTU/lb Enthalpy of liquid – i.e., boiler feedwater enthalpyif condensate is returned

to steam system; otherwise, makeup water enthalpy if condensate isnot returned (determined
using steam tables and inlet pressure and, if necessary, AR TRM V7.0 Table

143) BTU/lb Combustion efficiency for boiler. 
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Project Number PRJ- 3091499

Program Custom Commercial Program

Project Background

The participant is a restaurant that received incentives from Oklahoma Natural Gas for

implementing pipe insulation. On-site, the Evaluator verified the participant had installed: 

3) Commercial Fryers HD #50G

M&V Methodology

Savings for the Commercial Fryer measure were calculated using Oklahoma stipulated deemed

values. The deemed values were formulated using methodologies from section 3.8.6 Commercial

Fryers found in the Arkansas TRM 8.1.  

Savings Calculations

The following equations were used to calculate the savings from installing more efficient

commercial fryers: 

60

100,000 Where: Annual Therms Savings = Therms saved by equipment

per year. (therms/ year). 

Baseline Fryer Energy (BTU) 

Efficient Fryer Energy (

BTU) Cooking Energy (

BTU) Idle Energy (

BTU) Preheat Energy ( BTU) LB = Pounds of food

per day (lbs/day) Capacity = Fryer capacity
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Project Number PRJ- 3097183

Program Custom Commercial Program

Project Background

The participant is a motel that received incentives from Oklahoma Natural Gas for implementing

energy efficient steam traps. On-site, the Evaluator verified the participant had installed: 

6) Failed Open Steam Traps Replacement

2) Steam Leak Repairs

M&V Methodology

Savings for the steam trap measure was calculated using Oklahoma stipulated deemed values. 

The deemed values were formulated using methodologies from the Oklahoma C&I Natural Gas

Guidebook V1.  

The M&V effort for steam leak repair follows the guidelines of the 2012 International Performance

Measurement and Verification Protocol ( IPMVP) Option A - Retrofit Isolation: Key Parameter

Measurement. 

Savings Calculations

Using deemed values from the table below, the Evaluator calculated steam trap savings as

follows: 

100,000

Where: Steam loss in lb/

hr annual hours the steam system is

pressurized Total enthalpy of steam (obtained from steam tables) 

BTU/lb Enthalpy of liquid – i.e., boiler feedwater enthalpyif condensate is returned

to steam system; otherwise, makeup water enthalpy if condensate isnot returned (determined
using steam tables and inlet pressure and, if necessary, AR TRM V7.0 Table

143) BTU/lb Combustion efficiency for boiler. 
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Project Number PRJ- 3097183

Program Custom Commercial Program

Project Background

The participant is a motel that received incentives from Oklahoma Natural Gas for implementing

energy efficient steam traps. During a desk review, the Evaluator verified the participant had

installed: 

8) Failed Open Steam Traps Replacement

3) Steam Leak Repairs

M&V Methodology

Savings for the steam trap measure was calculated using Oklahoma stipulated deemed values. 

The deemed values were formulated using methodologies from the Oklahoma C&I Natural Gas

Guidebook V1.  

The M&V effort for steam leak repair follows the guidelines of the 2012 International Performance

Measurement and Verification Protocol ( IPMVP) Option A - Retrofit Isolation: Key Parameter

Measurement. 

Savings Calculations

Using deemed values from the table below, the Evaluator calculated steam trap savings as

follows: 

100,000

Where: Steam loss in lb/

hr annual hours the steam system is

pressurized Total enthalpy of steam (obtained from steam tables) 

BTU/lb Enthalpy of liquid – i.e., boiler feedwater enthalpyif condensate is returned

to steam system; otherwise, makeup water enthalpy if condensate isnot returned (determined
using steam tables and inlet pressure and, if necessary, AR TRM V7.0 Table

143) BTU/lb Combustion efficiency for boiler. 
































































































