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4. IMPACT EVALUATION  

4.1 Impact Results  

Figure 1 shows the program-level results for gross energy and demand savings. Table 5 shows a more 
complete list of program-level findings. The evaluation team calculated the results in Table 5 by 
multiplying the measure quantities found in the tracking database by the verified energy and demand 
savings estimated during the EM&V process for each measure. The net impacts were found by 
multiplying the gross impacts by the NTG ratio of 0.99. The NTG methodology and results are discussed 
in detail in Section 5 of this report.  
 

Figure 1. Reported and Verified Gross Program-Level Impacts 

 
Source: Navigant analysis, totals subject to rounding. 
 

Table 5. Summary of Program Impacts 

 Energy (MWh) Summer Coincident 
Demand (MW) 

Winter Coincident 
Demand (MW) 

Verified Gross Impacts 762  0.065 0.085 
Verified Net Impacts 758  0.065 0.085 

     Source: Navigant analysis, totals subject to rounding. 

 
At the measure level, there were considerable differences between ex ante and ex post impacts, which is 
a result of these measures being evaluated for the first time. 
 
A summary of each measure’s contribution to program energy savings and realization rate between 
reported savings and verified savings is shown in Table 6. 
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Table 6. Distribution of Program Gross Energy Savings by Measure 

Measure 
Measure Count 
from Tracking 

Data 

Total Ex Ante 
Savings from 
Tracking Data 

(MWh) 

Share of Total 
Savings from 
Tracking Data 

Total Verified 
Ex Post Gross 
Savings (MWh) 

Realization Rate 

A-Line LED 6,652  174  22% 327  189% 
Candelabra LED 1,454  38  5% 45  119% 

Globe LED 2,527  64  8% 76  119% 
Bathroom Faucet Aerator 833  121  15% 29  24% 
Kitchen Faucet Aerator 500  61  8% 69  115% 
Low Flow Showerhead 517  139  18% 159  115% 

Water Heater Pipe Wrap (ft) 3,270  193  24% 57  30% 
Total 15,753  788  100% 762  97% 

 Source: Navigant analysis, totals subject to rounding. 

The results for gross summer coincident demand by measure are shown in Table 7. 
 

Table 7. Distribution of Summer Coincident Demand Savings by Measure 

Measure 
Total Savings 
from Tracking 

Data (kW) 

Share of Total 
Savings from 
Tracking Data 

Total Verified 
Ex Post Gross 
Savings (kW) 

Realization Rate 

A-Line LED 17  24% 27  155% 
Candelabra LED 8  10% 7  87% 

Globe LED 6  9% 11  174% 
Bathroom Faucet Aerator 10  13% 2  26% 
Kitchen Faucet Aerator 5  7% 5  95% 
Low Flow Showerhead 11  15% 7  63% 

Water Heater Pipe Wrap (ft) 15  21% 7  43% 
Total 72  100% 65  90% 

  Source: Navigant analysis, totals subject to rounding. 

The results for gross winter coincident demand by measure are shown in Table 8. 
 
 
 
 
 
 
 
 
 

KyPSC Case No. 2020-00266 
Appendix E 

Page 13 of 66

NAVIGANT 
A Guidehouse Company 



 

EM&V Report for the Duke Energy 
Multifamily Energy Efficiency Program 

 

 
  Page 10 
©2019 Guidehouse Inc.  

 
Table 8. Distribution of Winter Coincident Demand Savings by Measure 

Measure 
Total Savings 
from Tracking 

Data (kW) 

Share of Total 
Savings from 
Tracking Data 

Total Verified Ex 
Post Gross 

Savings (kW) 
Realization Rate 

A-Line LED 38  33% 43  112% 
Candelabra LED 5  5% 8  149% 

Globe LED 14  12% 14  99% 
Bathroom Faucet Aerator 14  12% 2  18% 
Kitchen Faucet Aerator 7  6% 5  66% 
Low Flow Showerhead 16  14% 7  44% 

Water Heater Pipe Wrap (ft) 22  19% 7  30% 
Total 116  100% 85  74% 
Source: Navigant analysis, totals subject to rounding. 

4.2 Impact Evaluation Methodology  

Navigant’s methodology for evaluating the gross and net energy and demand impacts of the program 
included the following components: 

1. Detailed review of deemed savings estimates including: engineering algorithms, key input 
parameters, and supporting assumptions. 

2. Onsite field verification to assess measure characteristics and in-service rates (ISRs) 

3. Net-to-gross (NTG) analysis 

4. Incorporating supplemental impact findings from tenant surveys 

4.2.1 Detailed Review of Ex Ante Deemed Savings 

Navigant reviewed the ex-ante savings and supporting documentation used to estimate ex ante program 
impacts. Duke Energy provided Navigant with a spreadsheet containing the deemed savings estimates 
for LED and water measures, as well as some of the inputs used to develop those estimates. The 
deemed savings for LED measures are shown in Table 9 below.  
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Table 9. Ex Ante Savings Estimates for LED Measures 

LED 
Measure 

Annual 
Gross 
Energy 

Savings 
(kWh) 

Winter 
Coincident 

Demand 
Impacts (kW) 

Summer 
Coincident 

Demand 
Impacts (kW) 

Annual Non-
Coincident 

Demand 
Impacts (kW) 

Candelabra 
(per lamp) 

26.0 0.004 0.005 0.005 

Globe    
(per lamp) 

25.1 0.006 0.003 0.006 

A-Line    
(per lamp) 

26.1 0.006 0.003 0.006 

 Source: Duke Energy 
 

Duke Energy also provided Navigant with the wattages of LED products, and the average baseline lamp 
wattages from the sample recorded by Franklin Energy, as shown in Table 10. 

Table 10. Baseline and Efficient Wattage Values for LEDs 

Measure 
Baseline 

Lamp Wattage 
Efficient (LED) 
Lamp Wattage 

Candelabra (per lamp) 40.0 5 

Globe (per lamp) 40.5 6 

A-Line (per lamp) 59.9 9 
Source: Duke Energy, values subject to rounding 

 
The deemed savings values for LEDs were sourced from Duke Energy’s Specialty Online Bulb Store and 
Home Energy House Call programs. Navigant performed a high-level review of the deemed savings and 
calculated impacts using equations from the 2015 Indiana Technical Reference Manual (TRM), as well as 
calculation parameters found in a 2018 evaluation report of Duke Energy Ohio’s (DEO’s) Online Savings 
Store and Free LED programs.  
 
Similar to other evaluation reports and the 2015 Indiana TRM, Navigant used standard lighting equations 
to assess impacts for LED measures, as shown in Equation 1 and Equation 2. 
 

Equation 1. Energy Savings Algorithm for LEDs 

𝑘𝑘𝑘𝑘ℎ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = �
(𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 −  𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸)

1000
� ×  𝐼𝐼𝐼𝐼𝐼𝐼 ×  𝐻𝐻𝐻𝐻𝐻𝐻 ×  (1 +  𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐶𝐶) 

 
Equation 2. Coincident Demand Savings Algorithm for LEDs 

𝑘𝑘𝑘𝑘 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =  �
𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 −  𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸

1000
�  × 𝐼𝐼𝐼𝐼𝐼𝐼 ×  𝐶𝐶𝐶𝐶 𝑥𝑥 (1 + 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐷𝐷) 
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Where the parameters are defined as: 
 
 Wattsbase = wattage of baseline lamp removed 
 WattsEE = wattage of LED lamp installed 

ISR = in-service rate 
HOU = annual operating hours 
HVACC = HVAC system interaction factor for energy  
HVACD = HVAC system interaction factor for demand  

 CF = coincidence factor (summer and winter) 
 
Navigant’s review of the LED ex ante savings found that the estimates were reasonable, but that the ex 
post values were likely to differ because the measures had not been evaluated before. Also, Navigant 
recognized that the evaluated impacts for LEDs may exceed the ex ante deemed impacts when 
accounting for the actual wattage of the products removed since the Multifamily Energy Efficiency 
Program is a direct install program.  
 
Duke Energy also provided Navigant with the deemed savings estimates for water measures shown in 
Table 11. 

Table 11. Ex Ante Savings Estimates for Water Measures 

Measure 

Annual 
energy 
savings 
(kWh) 

Annual 
Winter 

Coincident 
demand 
savings 

(kW) 

Annual 
Summer 

Coincident 
demand 
savings 

(kW) 

Annual 
Non-

Coincident 
demand 
savings 

(kW) 

Faucet Aerators MF Direct 1.0 
GPM - bath (per aerator) 

145 0.017 0.012 0.017 

Faucet Aerators MF Direct 1.0 
GPM – kitchen (per aerator) 

121 0.014 0.010 0.014 

LF Showerhead MF Direct 1.5 
GPM (per showerhead) 

268 0.031 0.021 0.031 

Pipe Wrap MF Direct (per 
linear foot) 

59 0.007 0.005 0.007 

Source: Duke Energy 

4.2.2 Onsite Field Verification and Phone Verification 

Navigant performed onsite field verification at 68 housing units across 6 participating properties spanning 
both the DEK and DEO territories.4 Of these, 32 of the housing units at 3 properties were in DEK, and the 
remainder in DEO. Navigant also conducted phone verification with 64 tenants, 30 of which were in DEK 
and the remainder in DEO. Field and phone verification efforts were designed to assess the measure 
characteristics as reported in the tracking data and to assess measure parameters that can be used to 
verify inputs and assumptions used to estimate energy and demand savings for individual measures. 
Table 12 shows a summary of the parameters assessed by Navigant during field verification, and Table 
13 shows the combined field and phone verification sample, which was used to evaluate ISRs for each 
measure. 

                                                      
4 Duke Energy has informed Navigant that DEK evaluations can include data gathered from simultaneous evaluation efforts in DEO. 
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Table 12. Parameters Evaluated During Field Verification 

 LEDs Faucet 
Aerators 

Water-saving 
Showerheads 

Hot Water Pipe 
Wrap 

Installed quantity x x x x 
Installed wattage x    
Flow rates (gpm)  x x  

Water heating system characteristics  x x x 
Water Temperatures  x x x 

Pipe length    x 
Measure location x x x x 

 
 
 
 

Table 13. Field and Phone Verification Sample 

Program Measure Number of Housing Units 
in Sample 

Number of Measures Reported in 
Sample 

LEDs 122 1,115 
Bathroom Faucet Aerators 72 102 
Kitchen Faucet Aerators 78 78 

Showerheads 72 77 
Pipe Wrap  58 395 ft 

 Source: Navigant analysis 

A summary of findings from field verification is included in Section 4.3. 

4.2.3 Tenant Surveys 

Navigant incorporated supplemental findings from 64 tenant phone surveys to inform the impact analysis 
where applicable. The findings from the tenant surveys will be addressed later in this report. 
 

4.3 Impact Evaluation Findings  

The impact evaluation findings for lighting measures and water measures are discussed separately.  
 

4.3.1 LED Lighting Measures 

Table 14 shows a summary of Navigant’s ex-post, verified findings for LEDs. To calculate verified energy 
and demand impacts, Navigant applied the parameters from Table 14 to the algorithms from Equation 1 
and Equation 2.  
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Table 14. Summary of LED findings 

Evaluation Parameter Source       A-Line  Candelabra Globe 

In-Service Rate Navigant field and phone verification 0.97 1.00 0.97 
Baseline Lamp Wattage Duke Energy 60 40 41 
Efficient Lamp Wattage Navigant field verification 9 5 6 

Annual Operating Hours 2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs 1,001 888 888 

Summer Coincidence 
Factor 

2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs 0.07 0.11 0.11 

Winter Coincidence Factor 2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs 0.13 0.16 0.16 

HVACC 
2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs -0.0058 -0.0058 -0.0058 

HVACD (summer) 2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs 0.167 0.167 0.167 

HVACD (winter) 2018 Evaluation Report of DEO’s Online 
Savings Store and Free LED programs 0 0 0 

Gross Energy Savings Per Lamp (kWh) 49.2 30.9 30.0 
Gross Summer Coincident Demand Savings Per Lamp (kW) 0.0040 0.0045 0.0044 
Gross Winter Coincident Demand Savings Per Lamp (kW) 0.0064 0.0056 0.0054 

Source: Navigant analysis, totals subject to rounding 

4.3.1.1 In-Service Rate  

At the 68 housing units inspected by Navigant that had LEDs, there were a total of 523 reported program 
LEDs in the tracking database. During the inspections, Navigant found 510 of the program LEDs. 
Additionally, during phone surveys with tenants, Navigant interviewed customers representing an 
additional 605 LEDs, and respondents indicated having removed 14 program LEDs for reasons ranging 
from burnout to personal preference. Navigant used a weighted average to combine the ISR from field 
verification with the ISR from phone surveys to calculate a final ISR. 

4.3.1.2 Wattage 

Duke Energy provided Navigant with wattage data from lamps removed during the retrofit process. This 
data was collected by Franklin Energy from a sample of participant sites. Since this program is a direct 
install program, we used this data for the baseline wattage in the impact calculations.  

4.3.1.3 Waste Heat and Coincidence Factors 

Navigant used the waste heat factors from the DEO’s 2018 evaluation of the Online Savings Store and 
Free LED programs.  
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4.3.1.4 Lighting Hours of Use 

Navigant used the annual hours of use from DEO’s 2018 evaluation of the Online Savings Store and Free 
LED programs. Those evaluations included lighting logger studies in the DEO territory, and results were 
similar to those found in the 2015 Indiana TRM. 

4.3.1.5 Effect of Baseline Wattage Requirements for EISA 

Due to the EISA standards and changing market for lighting, the baseline wattage for energy efficiency 
lighting programs will continue to decrease. If Duke Energy continues to collect information about the 
wattage of lamps removed during the retrofit process, Navigant believes it is reasonable to use those 
values in future evaluations as necessary because this is a direct install program. In the absence of 
baseline data, it will be reasonable to incorporate EISA standards into baseline wattage values.  

4.3.2 Water Flow Regulation Measures 

For field verification of program water measures, Navigant collected information to validate the efficiency 
characteristics of the equipment. This included verifying the reported number of measures and specified 
flow rates of the retrofit equipment.  

4.3.2.1 In-Service Rate 

The ISRs for water measures are shown in Table 15. These were calculated using a weighted average of 
results from the onsite field verification inspections and the tenant phone surveys.  
 

Table 15. In-Service Rates for Water Measures 

Measure ISR 

Kitchen aerators 0.95 
Bathroom aerators 0.93 

Showerheads 0.97 
Pipe wrap 0.94 

    Source: Navigant analysis, values subject to rounding 

4.3.2.2 Energy-Savings 

To calculate verified savings for aerators and showerheads, Navigant used the algorithms from the 2015 
Indiana Technical Reference Manual, shown in Equation 3, Equation 4, Equation 5 and Equation 6.5 
Navigant subsequently applied inputs collected during field verification or assumptions as listed below in 
Table 16. The resulting estimates for impacts of aerators and showerheads are presented in Table 17. 
 
 

Equation 3. Algorithm for Calculating Energy Savings for Faucet Aerators 

𝐴𝐴𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏 𝒌𝒌𝒌𝒌𝒌𝒌 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂

= 𝑰𝑰𝑰𝑰𝑰𝑰× (𝑮𝑮𝑮𝑮𝑮𝑮𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 − 𝑮𝑮𝑮𝑮𝑮𝑮𝒍𝒍𝒍𝒍𝒍𝒍) × 𝐌𝐌𝐌𝐌𝐌𝐌 ×
𝑷𝑷𝑷𝑷
𝑭𝑭𝑭𝑭 × 𝑫𝑫𝑫𝑫 × 𝟖𝟖.𝟑𝟑 𝑩𝑩𝑩𝑩𝑩𝑩

𝒈𝒈𝒈𝒈𝒈𝒈∙℉
 × (𝑻𝑻𝒎𝒎𝒎𝒎𝒎𝒎 − 𝑻𝑻𝒊𝒊𝒊𝒊)  ×

𝟑𝟑𝟑𝟑𝟑𝟑𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒚𝒚𝒚𝒚

𝑹𝑹𝑹𝑹 × 𝟑𝟑,𝟒𝟒𝟒𝟒𝟒𝟒 

                                                      
5 Navigant believes the Indiana TRM is the most appropriate regional source to use for this evaluation because it includes 
calculation parameters that are specific to the multifamily housing segment.   
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Equation 4. Algorithm for Calculating Energy Savings for Showerheads 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝒌𝒌𝒌𝒌𝒌𝒌 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒇𝒇𝒇𝒇𝒇𝒇 𝒍𝒍𝒍𝒍𝒍𝒍 𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 

= 𝑰𝑰𝑰𝑰𝑰𝑰× (𝑮𝑮𝑮𝑮𝑮𝑮𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 − 𝑮𝑮𝑮𝑮𝑮𝑮𝒍𝒍𝒍𝒍𝒍𝒍) × 𝑴𝑴𝑴𝑴 × 𝑺𝑺𝑺𝑺𝑺𝑺 ×
𝑷𝑷𝑷𝑷
𝑭𝑭𝑭𝑭 × 𝟖𝟖.𝟑𝟑 𝑩𝑩𝑩𝑩𝑩𝑩

𝒈𝒈𝒈𝒈𝒈𝒈∙℉
 × (𝑻𝑻𝒎𝒎𝒎𝒎𝒎𝒎 − 𝑻𝑻𝒊𝒊𝒊𝒊)  ×

𝟑𝟑𝟑𝟑𝟑𝟑𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒚𝒚𝒚𝒚

𝑹𝑹𝑹𝑹 × 𝟑𝟑,𝟒𝟒𝟒𝟒𝟒𝟒 

 
 

Equation 5. Algorithm for Calculating Coincident Demand Savings for Faucet Aerators 

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝒌𝒌𝒌𝒌 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒇𝒇𝒇𝒇𝒇𝒇 𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 

= 𝑰𝑰𝑰𝑰𝑰𝑰× (𝑮𝑮𝑮𝑮𝑮𝑮𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 − 𝑮𝑮𝑮𝑮𝑮𝑮𝒍𝒍𝒍𝒍𝒍𝒍) × 𝟔𝟔𝟔𝟔 × 𝑫𝑫𝑫𝑫 × 𝟖𝟖.𝟑𝟑 𝑩𝑩𝑩𝑩𝑩𝑩
𝒈𝒈𝒈𝒈𝒈𝒈∙℉

 ×
(𝑻𝑻𝒎𝒎𝒎𝒎𝒙𝒙 − 𝑻𝑻𝒊𝒊𝒊𝒊)
𝑹𝑹𝑹𝑹 × 𝟑𝟑,𝟒𝟒𝟒𝟒𝟒𝟒  × 𝑪𝑪𝑪𝑪 

 

Equation 6. Algorithm for Calculating Coincident Demand Savings for Showerheads 

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝒌𝒌𝒌𝒌 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒇𝒇𝒇𝒇𝒇𝒇 𝒍𝒍𝒍𝒍𝒍𝒍 𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 

= 𝑰𝑰𝑰𝑰𝑰𝑰× (𝑮𝑮𝑮𝑮𝑮𝑮𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 − 𝑮𝑮𝑮𝑮𝑮𝑮𝒍𝒍𝒍𝒍𝒍𝒍) × 𝟔𝟔𝟔𝟔 × 𝟖𝟖.𝟑𝟑 𝑩𝑩𝑩𝑩𝑩𝑩
𝒈𝒈𝒈𝒈𝒈𝒈∙℉

 ×
(𝑻𝑻𝒎𝒎𝒎𝒎𝒎𝒎 − 𝑻𝑻𝒊𝒊𝒊𝒊)
𝑹𝑹𝑹𝑹 × 𝟑𝟑,𝟒𝟒𝟒𝟒𝟒𝟒  × 𝑪𝑪𝑪𝑪 
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Table 16. Input Parameters and Assumptions for Aerator Savings Calculations 

Input Definition Value Source 

ISR In-service rate Refer to Table 15 Navigant field verification 
and phone surveys 

GPMbase Baseline flow rate 
Bathroom Aerators 2.0 

Kitchen Aerator 2.2 
Shower 2.5  

Data Provided by Duke 
Energy from Franklin 

Energy Sample 

GPMlow Retrofit flow rate 
Bathroom Aerators 1.0 

Kitchen Aerator 1.0 
Shower 1.5 

Navigant field verificationa 

MPD Minutes of aerator use per day 
Kitchen 4.5 

Bathroom 1.6 
2015 Indiana TRM 

MS Minutes of shower use per person per shower 7.8 2015 Indiana TRM 
PH Number of people per household 1.83 2015 Indiana TRM 

FH Average number of aerators or showerheads 
per household 

Kitchen 1.0 
Bathroom 1.3 
Shower 1.0 

Navigant field verification 

SPD Number of showers per person per day 0.6 2015 Indiana TRM 

DR Percent of water flowing down drain 
Kitchen 50% 

Bathroom 70% 
Shower 100% 

2015 Indiana TRM 

Tmix Temp of water flowing from faucets (F) 
Kitchen 93 

Bathroom 86 
Shower 101 

2015 Indiana TRM 

Tin Temp of water entering water heater (F) 60 
Building American 

Benchmark annual mains 
temp for Cincinnati 

RE Recovery efficiency of water heater 0.98 2015 Indiana TRM 

CF Coincidence Factor  
Kitchen 0.0033 

Bathroom 0.0012 
Shower 0.0023 

2015 Indiana TRM 

60 Minutes per hour   
a. Navigant measured flow rates during onsite field verification and found them to be lower than the nameplate value of the 

program devices. However, since the baseline values provided by Duke Energy are also nameplate and the Indiana TRM 
equation does not include a throttling factor, Navigant used the nameplate flow rates for impact calculations.   
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Table 17. Verified Per Unit Impacts for Aerators and Showerheads6 

Measure 
Kitchen 

aerator (1.0 
GPM) 

Bathroom 
aerator (1.0 

GPM) 

Low flow 
showerhead 

(1.5 GPM) 

Gross Energy Savings Per Device (kWh) 138.6 34.3 307.2 
Gross Summer Coincident Demand Savings Per Device (kW) 0.0091 0.0030 0.0136 
Gross Winter Coincident Demand Savings Per Device (kW) 0.0091 0.0030 0.0136 

Source: Navigant analysis, values subject to rounding 

4.3.3 Water Heater Pipe Wrap 

During field verification, Navigant found some instances where pipe wrap was installed at lengths greater 
than three feet on cold water pipe. Industry standards are to install pipe wrap on all hot water pipes, and 
only the first three feet of the cold-water pipe because savings are minimal from insulating cold water 
pipes.7 Therefore, when calculating the ISR, Navigant did not count savings from pipe wrap of greater 
than three feet installed on cold water pipes. 
 
To estimate impacts from the pipe wrap measure, Navigant used algorithms from the 2015 Indiana TRM 
shown in Equation 7 and Equation 8 below. The ex-post impacts are shown in Table 18. 
 

Equation 7. Energy savings for water heater pipe wrap 

∆𝒌𝒌𝒌𝒌𝒌𝒌 =  𝑰𝑰𝑰𝑰𝑰𝑰 × �
𝟏𝟏
𝑹𝑹𝒆𝒆

−  
𝟏𝟏
𝑹𝑹𝒏𝒏
�  × (𝑳𝑳 × 𝑪𝑪) × ∆𝑻𝑻 × 𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖 ÷ 𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏 ÷ 𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑  

 
Equation 8. Demand savings from water heater pipe wrap 

∆𝒌𝒌𝒌𝒌 =  ∆𝒌𝒌𝒌𝒌𝒌𝒌 ÷ 𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖 

The following list defines the parameters used in the equations above: 
 
 ISR = in-service rate (0.94 from Navigant field and phone verification) 

Re = R-value of existing, uninsulated pipe (R = 1 from Indiana TRM) 
 Rn = insulation R-value of pipe after retrofit (R = 3 from Indiana TRM) 
 L = length of pipe (per foot) 
 C = circumference of pipe (Navigant assumed average of 0.5” and 0.75” diameter pipe) 
 ΔT = temperature difference between water in pipe and ambient air (65F from Indiana TRM) 
 nDHW = heat recovery efficiency (0.98 from Indiana TRM) 
 3,413 = conversion from Btu to kWh 
 

                                                      
6 The program may offer aerators and showerheads at other flow rates in the future. However, the tracking data indicated that 100 
percent of the water measures installed during the period covered by this evaluation cycle were the flow rates shown in Table 17, so 
a verified savings are shown here for only those measures.. 
7 In apartments, Navigant recognizes there’s a higher likelihood of limited exposed pipe, therefore pipe wrap may be found on both 
the hot and cold inlet pipes.http://www.energy.gov/energysaver/projects/savings-project-insulate-hot-water-pipes-
energy-savings 
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Table 18. Verified Impacts for Water Heater Pipe Wrap 

Measure Water Heater Pipe 
Wrap (per foot) 

Gross Energy Savings Per Foot (kWh) 17.5 
Gross Summer Coincident Demand Savings Per Foot (kW) 0.0020 
Gross Winter Coincident Demand Savings Per Foot (kW) 0.0020 

  Source: Navigant analysis, values subject to rounding 
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5. NET-TO-GROSS ANALYSIS 

Navigant conducted an NTG analysis to estimate the share of program savings that can be attributed to 
participation in or influence from the program. Table 19 shows the results of Navigant’s NTG analysis. 
Navigant anticipated low free ridership and spillover given that the program is structured to offer energy 
efficient equipment at no cost to multifamily housing units, which are typically not owner-occupied. The 
results shown here are in line with expectations and very similar to other evaluations or multifamily direct 
install programs. Navigant chose to present a program-level NTG ratio rather than measure level due to 
the difficulty in estimating spillover by measure. Navigant believes it is more appropriate to present the 
NTG ratio in aggregate. 
 

Table 19. NTG Results 

  

Estimated Free Ridership 1.2% 
Estimated Spillover 0.7% 

Estimated NTG 0.99 
   Source: Navigant analysis, values subject to rounding 

5.1 Overview of Net-to-Gross Methodology  

As indicated in the evaluation plan, Navigant used a survey-based, self-report methodology to estimate 
free ridership and spillover for the Multifamily Energy Efficiency Program. A self-report approach is 
outlined in the Universal Methods Protocol (UMP), and Navigant has previously used this method to 
estimate a NTG ratio for several other Duke Energy programs. Navigant primarily targeted property 
managers for the NTG surveys, because they are the decision makers for participation in the program.8 
Navigant also incorporated supplemental data gathered during tenant phone surveys into the analysis. 

5.1.1  Definitions of Free Ridership, Spillover, and NTG Ratio 

The methodology for assessing the energy savings attributable to a program is based on a NTG ratio. 
The NTG ratio has two main components: free ridership and spillover. 
 
Free ridership is the share of the gross savings that is due to actions participants would have taken 
anyway (i.e., actions that were not induced by the program). This is meant to account for naturally 
occurring adoption of energy efficiency measures. The Multifamily Energy Efficiency Program and most 
other Duke Energy programs cover a wide range of energy efficiency measures and are designed to 
advance the overall energy efficiency market. However, it is likely that, for various reasons, some 
participants would have wanted to install some high-efficiency measures even if they had not participated 
in the program or been influenced by the program in any way.  
 
Spillover captures program savings that go beyond the measures installed through the program. Also 
called market effects, the term spillover is often used because it reflects savings that extend beyond the 
bounds of the program records. Spillover adds to a program’s measured savings by incorporating indirect 
(i.e., non-incentivized) savings and effects that the program has had on the market above and beyond the 
directly incentivized or directly induced program measures.  

                                                      
8 Navigant recognizes that some property managers may have been instructed to participate by higher-level decision makers at the 
corporate level. Although we do not think this was the case very often, we do think that the local property managers were still privy 
to the decision making process.  
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The overall NTG ratio accounts for both the net savings at participating projects and spillover savings that 
result from the program but are not included in the program’s accounting of energy savings. When the 
NTG ratio is multiplied by the estimated gross program savings, the result is an estimate of energy 
savings that are attributable to the program (i.e., savings that would not have occurred without the 
program). The NTG formula is shown in Equation 9: 
 

Equation 9. Net-to-Gross Formula 

NTG = 1 – free ridership + spillover 
 

The underlying concept inherent in the application of the NTG formula is that only savings caused by the 
program should be included in the final net program savings estimate but that this estimate should include 
all savings caused by the program.  
 

5.1.2 Estimating Free Ridership 

Data to assess free ridership was gathered through the self-report method using a series of survey 
questions asked to the property managers at participating properties. The survey assessed free ridership 
using both direct questions, which aimed to obtain respondent estimates of the appropriate free ridership 
rate that should be applied to them, and supporting or influencing questions, which could be used to verify 
whether the direct responses were consistent with participants’ views of the program’s influence. 
 
Each respondent to the survey provided perspectives on the measures that they had installed through the 
program. The core set of questions addressed the following three categories: 

• Likelihood: To estimate the likelihood that they would have incorporated measures “of the same 
high level of efficiency,” if not for the assistance of the program. In cases where respondents 
indicated that they might have incorporated some but not all of the measures, they were asked to 
estimate the share of measures that would have been incorporated anyway at high efficiency. 
This flexibility in how respondents could conceptualize and convey their views on free ridership 
allowed respondents to give their most informed response, thus improving the accuracy of the 
free ridership estimates.  

• Prior planning: To further estimate the probability that a participant would have implemented the 
measures without the program. Participants were asked the extent to which they had considered 
installing the energy efficient measure prior to participating in the program. The general approach 
holds that if customers were not definitively planning to install all of the efficiency measures prior 
to participation then the program can reasonably be credited with at least a portion of the energy 
savings resulting from the high-efficiency measures. Strong free ridership is reflected by those 
participants who indicated they had already allocated funds for the purchase and selected the 
equipment and an installer.  

• Program importance: To clarify the role that program components (e.g., information, incentives) 
played in decision-making and to provide supporting information on free ridership. Responses to 
these questions were analyzed for each respondent, not just in aggregate, and were used to 
identify whether the direct responses on free ridership were consistent with how each respondent 
rated the influence of the program.  
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Free ridership scores were calculated for each of the three categories.9 Navigant then calculated a 
weighted average from each respondent based on their share of sample energy savings and divided 

by 100 to convert the scores into a free ridership percentage. Next, a timing multiplier was applied to the 
average of the three scores to reflect the fact that respondents indicating that their energy efficiency 
actions would not have occurred until far into the future may be overestimating their level of free ridership. 
Participants were asked when they would have installed the equipment without the program. 
Respondents who indicated that they would not have installed the equipment for at least two years were 
not considered free riders and received a timing multiplier of 0.10 If they would have installed at the same 
time as they did, they received a timing multiplier of 1; within one year, a multiplier of 0.67; and between 
one and two years, a multiplier of 0.33. Participants were also asked when they learned about the 
financial incentive; if they learned about it after the equipment was installed then they received a timing 
multiplier of 1. 

5.1.3 Estimating Spillover 

The basic method for assessing participant spillover was an approach that asked a set of questions to 
determine the following: 

• Whether spillover exists at all. These were yes-or-no questions that asked, for example, 
whether the respondent incorporated energy efficiency measures or designs that were not 
recorded in program records and did not receive any rebates from Duke Energy.  

• The savings that could be attributed to the influence of the program. Participants were 
asked to list the extra measures they installed, and the evaluation team assigned a savings value. 
See below for the method of assigning savings. 

• Program attribution. Estimates were derived from a question asking the program importance on 
a 0 to 10 scale. Participants were also asked how the program influenced their decisions to 
incorporate additional energy efficiency measures. 

 
If respondents said no, they did not install additional measures, they were assigned a 0 score for 
spillover. If they said yes, then Navigant estimated the energy spillover savings on a case-by-case basis. 

                                                      
9 Scores were calculated by the following formulas: 

• Likelihood: The likelihood score is 0 for those that “definitely would NOT have installed the same energy efficient 
measure” and 1 for those that “definitely WOULD have installed the same energy efficient measure.” For those that “MAY 
HAVE installed the same energy efficient measure,” the likelihood score is their answer to the following question: “On a 
scale of 0 to 10, where 0 is DEFINITELY WOULD NOT have installed and 10 is DEFINITELY WOULD have installed the 
same energy efficient measure, can you tell me the likelihood that you would have  installed the same energy efficient 
measure?” If more than one measure was installed in the project, then this score was also multiplied by the respondent’s 
answer to what share they would have done. 

• Prior Planning: If participants stated they had considered installing the measure prior to program participation, then the 
prior planning score is the average of their answers to the following two questions: “On a scale of 0 to 10, where 0 means 
you ‘Had not yet planned for equipment and installation’ and 10 means you ‘Had identified and selected specific 
equipment and the contractor to install it,’ please tell me how far along your plans were” and “On a scale of 0 to 10, where 
0 means ‘Had not yet budgeted or considered payment’ and 10 means ‘Already had sufficient funds budgeted and 
approved for purchase,’ please tell me how far along your budget had been planned and approved.”  

• Program Importance: This score was calculated by taking the maximum importance on a 0 to 10 scale of the four program 
importance questions and subtracting from 10 (i.e., the higher the program importance, the lower the influence on free 
ridership).   

10 Navigant believes a two-year horizon is appropriate for assessing free ridership as it likely reduces certain types of bias and it 
becomes difficult for respondents to predict behavior beyond that horizon.  
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It is important to note that although free ridership questions were only asked of property managers, 
Navigant surveyed both property managers and tenants for spillover.11 

5.1.4 Combining Results Across Respondents 

The evaluation team determined free ridership estimates for each of the following: 

• Individual respondents, by evaluating the responses to the relevant questions and applying the 
rules-based approach discussed above. 

• The program as a whole, by taking a weighted average of the individual results based on each 
respondent’s share of reported energy savings. 

5.2 Results for Free Ridership, Spillover, and Net-to-Gross 

5.2.1  Review of Data Collection Efforts for Attribution Analysis 

Surveys were conducted with decision makers to provide the information to estimate free ridership, and 
thus, NTG ratios. Navigant completed surveys with 7 property managers, who represented 8 of the 26 
total participating properties in DEK and DEO.12  Three of the 7 property managers were from 
participating properties located in DEK.  

5.2.2  Free Ridership Results 

As described above, surveyed participants responded to a series of questions intended to elicit explicit 
estimates of free ridership, as well as ratings of program influence. Estimates are based on questions 
regarding the likelihood, scope, and timing of the investments in energy efficiency if the respondent had 
not participated in the program. For the Multifamily Energy Efficiency Program, free ridership was 
estimated at 1.2 percent, which is in-line with other evaluations of direct install programs.  
 
Navigant developed the free ridership estimate presented above based on responses to a variety of 
questions that related to survey respondents’ intentions prior to participating in the program and to the 
influence of the program itself. Below are summaries by scoring component.  
 
Prior Planning: Four of the respondents indicated they had some level of prior plans for installing some 
of the energy efficient measures, but indicated their plans were not well-developed. The other three 
respondents indicated that they did not have plans.  
 
Program Importance: Respondents stated that the program was very important in having the measures 
installed. All property managers noted that their decision to install energy efficient equipment at their 
property was highly influenced by Duke Energy’s program. 
 
Likelihood: Respondents were asked in the absence of the program, if they would have had at least 
some of the work done. Five respondents stated they “definitely would not have” installed the same 
measures in the absence of the program, one said they “may have” and one said they “definitely would 
not have” installed any measures in the absence of the program.  

                                                      
11 The reason for not assessing free ridership at the tenant level is because tenants generally participated in the program via their 
property managers rather than personal choice. It is possible that tenants would have installed the same measures themselves, but 
Navigant does not believe they should be considered free riders to the program because the timing of those installations would have 
been difficult to evaluate and tenants would still have the ability to install LEDs in non-retrofitted fixtures. If a tenant already had 
equivalent measures in place, it is unlikely that the implementer would have replaced them with program measures. 
12 One property manager was responsible for two properties. 
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Timing: Of the two respondents who stated they would have done some of the work in the absence of 
the program, one stated the installation would not have occurred for 2-4 years, and the other stated it 
would have occurred within one year but that the work would have only applied to water measures and 
not LED measures. 
 
In summary, respondents indicated that the program was very important in their decisions to have the 
energy efficient measures installed. Some indicated that they did have some prior plans to install the 
measures, and the free ridership estimates account for those responses.  

5.2.3 NTG Results 

The NTG ratio was calculated as written in Equation 10: 
 

Equation 10. Net-to-Gross Ratio 

𝑁𝑁𝑁𝑁𝑁𝑁 = 1 − 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑖𝑖𝑖𝑖 + 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 1 − 0.0123 + 0.0070 = 0.9947 
 
This suggests that for every one kWh reduced from program measures, about 0.99 kWh of savings can 
be directly attributed to the program. 
 

KyPSC Case No. 2020-00266 
Appendix E 

Page 28 of 66

NAVIGANT 
A Guidehouse Company 



 

EM&V Report for the Duke Energy 
Multifamily Energy Efficiency Program 

 

 
  Page 25 
©2019 Guidehouse Inc.  

6. PROCESS EVALUATION 

Navigant conducted a process evaluation of the Multifamily Energy Efficiency Program to assess program 
delivery and customer satisfaction. The process findings summarized in this section are based on the 
results of customer surveys with 64 program participants, detailed surveys with 7 property managers. The 
property manager interviews and tenant surveys were also used to inform the NTG analysis.  

6.1  Key Findings 

Overall, property managers and tenants are pleased with the program. Some key findings from the 
property manager interviews and tenant phone surveys are listed below: 

• Most tenants (78 percent) learned about the program through their property managers, while 
about 2 percent of tenants reported learning about the program through Duke Energy’s website. 
Some participants also recall learning about the program because they saw representatives 
onsite, indicating that onsite visits are an effective way of marketing the program and reaching 
new customers.  

• 39 percent of tenants reported they noticed savings on their energy bills since the installation of 
the measures, but 17 percent are unsure if their bill has decreased. The phone survey was 
conducted shortly after the measure installations at some properties, meaning some customers 
may not have recognized savings at the time of the survey.  

• A majority of program tenants were satisfied with the program. On a scale of 0 to 10, where 0 
indicates “very dissatisfied” and 10 indicates “very satisfied”: 

o About 66 percent of tenant reported an 8 -10 satisfaction score with the overall program. 
The mean satisfaction score was 8.0 out of 10.  

o About 76 percent of tenants reported an 8 - 10 satisfaction score with the installer’s 
quality of work.  

o About 86 percent of tenants reported an 8 - 10 satisfaction score with Duke Energy.  

• High satisfaction ratings by tenants were often associated with money savings as the primary 
benefit. Low satisfaction ratings were often associated with complaints about the equipment, such 
as low water pressure for aerator measures. 

• Tenant satisfaction was higher for pipe wrap and kitchen faucet aerators than for LEDs, low flow 
showerheads and bathroom faucet aerators.   

• On a scale of 0 to 10, where 0 indicates “very dissatisfied” and 10 indicates “very satisfied”, the 
average satisfaction rating from property managers was 8.1 for the program.  

• Property managers expressed high satisfaction with the free program measures and free 
installation by an external contractor. Property managers noted the contractor’s quality of work as 
“efficient.” 

• Three out of the seven property managers mentioned they were slightly frustrated with the 
number of requests to audit the installation of program measures.  

o “It seems like there are a lot of people wanting to come back to review. I have to keep 
bothering the tenants. A third party has gone onsite twice to audit this year.” 

o “There were multiple requests to come back and get into the units.” 
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• One property manager indicated that installation staff did not properly install aerator equipment, 
which resulted in leaks. 

• General suggestions for program improvement from property managers and maintenance staff 
included adding exterior or common space lighting. 

6.2  Documentation Review 

Navigant requested program documentation and tracking data to conduct a complete review of current 
processes. The program tracking data was sufficient to identify the measure characteristics and quantities 
of installed measures for each tenant at the participating properties. 
 
Navigant performed a detailed review of the following: 
 
Multifamily Energy Efficiency Program Direct Installation Service Agreement – this document provides a 
reasonable summary of program expectations, eligibility requirements for each measure, and customer 
responsibilities. However, it does not include any mention of subsequent EM&V activities, which may be 
an added benefit for facilitating efficient EM&V. 
 
Site Assessment Reports – these documents include a summary of program measure characteristics and 
facility floorplan information for each participating property.  

6.3 Coordination with Duke Energy Program Manager and Franklin Energy 
Implantation Staff 

Navigant coordinated with Duke Energy’s program manager and Franklin Energy implementation staff 
while recruiting for onsite field verification. Both were helpful with assisting Navigant in customer outreach 
for EM&V.  

6.4 Tenant Surveys 

Navigant conducted phone surveys with 64 residential tenants to assess program satisfaction. Navigant 
had the goal of receiving 100 survey responses. However, due to limited sample and numerous call back 
attempts through a survey house, overall survey completes fell short of the target. The results of the 
dialing attempts are outlined in Table 20. The surveys contained a number of questions to assess 
satisfaction with program participation, satisfaction with new equipment, as well as questions to assess 
measure baseline and any measures removed by the tenant after participation. 
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Table 21. Dialing results 

Dialing Attempts Count 

Saved Callback (mid survey) 103 
No answer 598 

Busy 184 
Disconnect/Wrong #/Blocked # 132 

Business/Government 25 
Deaf/Language Barrier 17 

Answering machine 3571 
Initial refusal (Opted Out) 14 

Respondent Refused 381 
Callback for correct person 50 

Changed number 0 
Total Dialings 5161 

 
 
Customer outreach is a key driver to program participation. Navigant recognizes the importance of 
marketing and outreach with regards to continued participation and satisfaction, so several questions in 
the tenant survey and property manager interviews were included to address these factors. Figure 2 
shows how tenants learned about the program. Tenant participants were asked to indicate all of the 
sources through which they learned about the program, and about 78 percent indicated they heard about 
the program through property managers as would be expected given the program model. Tenants also 
indicated they learned about the program though Duke Energy’s website, and onsite visits from 
representatives.  
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Figure 2. How Tenants Learned About the Program (n=64)

 

     Source: Navigant analysis, values subject to rounding 

Survey results showed tenant satisfaction with the program is high. On a scale of 0 to 10, where 0 
indicates “very dissatisfied” and 10 indicates “very satisfied,” about two-thirds of tenants rated satisfaction 
with the program as an 8-10 as shown in Figure 3. The average overall tenant satisfaction rating with the 
program was 8.0 out of 10. Tenants who ranked their overall satisfaction low did so because they disliked 
the products or did not notice any monetary savings.  
 

Figure 3. Tenant Satisfaction with Overall Program Experience (n=64) 
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                             Source: Navigant analysis, values subject to rounding.  

Tenants satisfaction with the contractor’s quality of work was also high, as shown in Figure 4.  The 
average satisfaction rating was 8.7 out of 10. one respondent was very dissatisfied with the work of the 
contractors, indicating they were messy.  

Figure 4. Tenant Satisfaction with Contractor’s Quality of Work (n=64) 

 
     Source: Navigant analysis, values subject to rounding 
 
As shown in Figure 5, 39 percent of tenants noticed a decrease in their energy bills after the new 
measures were installed, while 17 percent are unsure if they are saving energy.  The surveys were 
conducted shortly after the measure installations at some properties, which may explain why some 
tenants many not have recognized monetary savings. Nevertheless, 44 percent of tenants did not notice 
a decrease in their utility bills. This represents an opportunity for Duke Energy to communicate energy 
savings to tenants and help provide them with guidance and tips to save energy and water after the new 
measure have been installed in their home.  
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Figure 5. Tenants Who Noticed a Decrease in Their Energy Bill After Installing Program Measures 
(n=64) 

 
                 Source: Navigant analysis, values subject to rounding 
 
While a majority of tenants were satisfied with the new measures, some were not. Navigant asked the 
participants to rate their satisfaction for each measure installed at their home. Pipe wrap had the highest 
satisfaction rating of 8.6 out of 10, while bathroom faucet aerators had the lowest average satisfaction 
rating of 7.5 out of 10, as shown in Figure 6. 
 

Figure 6. Tenant Satisfaction Rating for Each Measure 

 
                  Source: Navigant analysis, values subject to rounding 
 
Tenants report poor water pressure as the primary reason for their dissatisfaction with bathroom faucet 
aerators and low flow showerheads.  
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A small percentage of tenants reported they removed some of their program measures. Eight 
respondents reported removing equipment. Seven respondents reported removing LED bulbs (5 
participants removed LED A-lamps and 2 participants removed LED Globe lamps) due to burn out, poor 
quality, and the product not being bright enough. One respondent removed a kitchen faucet aerator, 
indicating the device caused water to spray everywhere.  
 
As a result of the tenant’s particpation in the program, some tenants (22 percent) are purchasing 
additional energy efficiency equipment that they did not receive a rebate for, as shown in Figure 7.  
 

Figure 7. Tenants Who Purchased Additional Energy Efficient Equipment (n = 14) 

 
     Source: Navigant analysis, values subject to rounding 
 
Of the tenants who reported purchasing additional energy efficient equipment, most tenants (64 percent) 
indicated they made a behavior change, while 29 percent purchased additional LEDs. One tenant 
indicating they purchased a water-saving sink faucet. The primary motivation for customers decision to 
purchase additional equipment and to change their behavior is to save energy and money.  
 
When asked how important their participation was in their decision to install additional energy efficiency 
measures, the mean important rating was 6.7 out of 10, indicating that the program partially influenced 
customers. As discussed previously, Navigant incorporated these responses into the spillover 
calculations used in the NTG analysis. 

6.4.1.1  Participant Suggestions 

Navigant also included a question in the tenant satisfaction survey that allowed respondents to offer 
suggestions for improving the program. About 23 percent of respondents offered suggestions, which were 
as follows: 

• Three respondents asked for more information about the program and better advertising it.  

• Two respondents mentioned getting different aerator devices that have better water pressure.  

• Two tenants requested that different types of light be offered through the program, but did not 
offer specific suggestions.  
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• One respondent suggested having a different type of showerhead available as the low flow 
showerhead product had inconsistent water pressure.  

• One respondent requested offering windows as a new program measure.  

6.4.1.2  Participant Familiarity with Duke Energy 

Navigant asked tenants a series of questions about their familiarity with Duke Energy’s efficiency program 
offerings, as well as their preference for additional program offerings. As shown in Figure 8, 95 percent of 
respondents said they consider Duke Energy a resource for energy efficiency information. However, as 
shown in Figure 9, about 85 percent of respondents were not able to specifically name other Duke Energy 
efficiency programs when asked without prompts.  
 
Verbatim responses indicated that tenants trust Duke Energy to provide them with exceptional customer 
service and reliable information. Duke Energy has built a positive rapport with their tenants.   

o “I would say because they never let me down.” 

o “Their website has resources and links, make[ing] these resources available to families 
shows that they care.” 

o “Because their response to outages and letting people know that your electric will be 
back on.  They let you know they are aware of the outage.” 

 
Figure 8. Tenants Who Consider Duke Energy a Resource for Energy Efficiency Information (n=64) 

 
                 Source: Navigant analysis, values subject to rounding 
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Figure 9. Tenants Who Could Name Other Duke Energy Solutions/Programs to Help Them Save 
Energy and Money (n=64) 

 
         Source: Navigant analysis, values subject to rounding 
 
Navigant also asked tenants about their preferences related to other technologies such as smart 
thermostats, solar and electric vehicles. Responses showed that: 

• 16 percent of respondents currently have a smart thermostat (11 percent were unsure or 
preferred not to respond) 

• Of the respondents who do not have a smart thermostat, 43 percent are interesting in getting one 

• Nearly 60% of respondents say they would like to see solar PV installed at their property 

• None of the respondents reported owning an EV, but about 5 percent are aware of EV charging 
stations at their properties  

• Most respondents, 88 percent, indicated the housing property does not have solar panels (12 did 
not know or preferred not to respond). However, about 61% of respondents would like to see 
solar installed at their housing property.  

6.5 Property Manager Surveys 

Navigant conducted in-depth interviews with 7 of the 25 participating property managers. This section 
presents details of the interviews.  
 
The surveys contained a number of questions to assess satisfaction with program participation, 
satisfaction with new equipment, as well as questions to assess measure baseline.  
 
The primary motivations for participating in a program are critical for Duke Energy to know, as these 
motivations can help shape marketing and outreach material. When the property managers were asked 
why they decided to participation in the program, common answers were to save energy, to save water, 
to save money on utility bills, to save money on electric bills, to replace old equipment, and to improve 
tenant satisfaction.  
 
Property managers reacted positively to their participation in the program and expressed high 
satisfaction. When asked how they would rate their satisfaction on a 0 to 10 scale with 0 meaning “very 
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8. CONCLUSIONS AND RECOMMENDATIONS  

Navigant developed a few recommendations for Duke Energy to consider. These recommendations are 
intended to assist Duke Energy with enhancing the program delivery and customer experience, as well as 
to support future EM&V activities and possibly increase program impacts.  
 

1. Navigant recommends that Duke Energy should adopt the ex post, per-unit energy and demand 
impacts from this evaluation and use them going forward.  

2. Duke Energy should consider improving the program materials distributed to tenants that 
describe the program measures and energy savings that might be achieved due to the installation 
of the new equipment. Communicating tips to save energy and water with the new equipment 
could increase customer satisfaction and continue to build the strong trust and rapport Duke 
Energy has established with their customer base.  

3. Duke Energy should consider leaving a few cases of backup LED bulbs with property managers. 
Some tenants removed LEDs and burnout was the primary reason for the removal. Leaving 
additional LEDs with property managers could help increase the customer satisfaction rate for 
this measure.  

4. Duke Energy should consider whether smart thermostats or other HVAC-related measures would 
be reasonable offerings for this program. About 43 percent of survey respondents who did not 
have a smart thermostat indicated they would like to get one. Also, three out of four property 
managers recommended adding exterior and common area lighting to the program, so they can 
continue to make their properties energy efficient.  

5. Duke Energy should consider making modifications to the Multifamily Energy Efficiency Program 
Direct Installation Service Agreement to include information about EM&V activities that may occur 
in the months or years following program participation. Navigant experienced significant 
resistance from property managers while recruiting for onsite field verification and process 
evaluation interviews. Many property managers indicated they had already received multiple site 
visits during the implementation phase and subsequent QC inspections, and that it was a 
challenge to accommodate additional inspections and interviews for EM&V.    
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9. MEASURE-LEVEL INPUTS FOR DUKE ENERGY ANALYTICS 

Navigant used the findings from field verification, surveys, and review of Duke Energy’s deemed savings 
to estimate an updated set of deemed savings for Duke Energy to use for tracking program activity. Table 
22 provides the measure-level inputs that can be used by Duke Energy Analytics for estimates of future 
program savings.  
 

Table 22. Gross Measure-Level Impacts 

 Measure* Unit Basis for Impacts 

Annual 
Energy 

Savings Per 
Unit (kWh) 

Annual 
Summer 

Coincident 
Demand 

Savings Per 
Unit (kW) 

Annual 
Winter 

Coincident 
Demand 

Savings Per 
Unit (kW) 

Evaluation Findings 

A-Line LED Per lamp 49.2 0.0040 0.0064 
Candelabra LED Per lamp 30.9 0.0045 0.0056 

Globe LED Per lamp 30.0 0.0044 0.0054 
Bathroom Faucet Aerator Per aerator 34.3 0.0030 0.0030 
Kitchen Faucet Aerator Per aerator 138.6 0.0091 0.0091 
Low Flow Showerhead Per showerhead 307.2 0.0136 0.0136 

Water Heater Pipe Wrap Per foot 17.5 0.0020 0.0020 
   Source: Navigant analysis, values subject to rounding 
 

 

Multifamily DEK 
DSMore table 26Dec
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APPENDIX A. DETAILED SURVEY RESULTS  

This appendix contains additional results from the property manager interviews and tenant surveys. It is 
meant as a supplement to other sections of the report.  

A.1 Property Manager Interviews  

Navigant conducted in-depth interviews with 4 property managers. This section presents additional details 
of the interviews that were not presented in the body of the report, section 6.5. The responses to each 
question shown are paraphrased to maintain confidentiality and summarize the key points. The 
information below described the properties that participated in the program.  
   

Table 23. How many housing units does your property have? 

Respondent # Response 

1 28 
2 Facility 1: 40, Facility 2: 24 
3 71 
4 12 
5 266 
6 93 
7 114 

Source: Navigant analysis 
 
 
 

Table 24. Can you tell me the approximate percentage of housing units at your facility that have 
the following number of bedrooms? 

Respondent # Response 

1 One-bedroom: 97%, two-bedroom: 3% 

2 
Facility 1: One-bedroom: 90%, two-bedroom: 10% 

Facility 2: One-bedroom: 100% 
3 One-bedroom: 50%, two-bedroom: 50% 
4 One-bedroom: 50%, two-bedroom: 50% 
5 One-bedroom: 52%, two-bedroom: 48% 
6 One-bedroom: 100% 
7 One-bedroom:4%, two-bedroom: 95%, three-bedroom: 1% 

Source: Navigant analysis 
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Table 25. Can you tell me the average number of occupants that live in a typical unit at your 
property? 

Respondent # Response 

1 One-bedroom 1.5, two-bedroom 2 
2 One-bedroom: 2, two-bedroom: 3  
3 One-bedroom: 1, two-bedroom: 2 
4 One-bedroom: 1, two bedrooms: 3 
5 Don’t Know 
6 One-bedroom: 1 

7 One-bedroom: 1.5, two-bedroom: 1-4, 
three-bedroom: 4 

Source: Navigant analysis 
 
 

Table 26. Can you tell me the low and high range for rent costs for a unit at your property? 

Respondent # Response 

1 $500 - 700 

2 Facility 1: $530 - 775 
Facility 2: $515-749 

3 $1084 - 1254 
4 $425-750 
5 $590-740 
6 Don’t Know 
7 $775-1400 

Source: Navigant analysis 
 

Table 27. Is there anything you would suggest to improve Duke Energy’s Multifamily Energy 
Efficiency Program? 

Respondent # Response 

1 Offer it to multifamily where landlords pay 
2 Common area lighting 
3 Nothing 

4 The amount of time they keep wanting to come back is bothersome. Less of that would be great. 
Bothersome to tenants and bothersome for him to walk auditor around. 

5 Some of the LEDs have not lasted very long. Duke Energy left a box in case some went out and 
some did not go into an LED. They already went through a box of 1 dozen. 

6 Offer an outside lighting rebate 

7 Get rid of the diverters. The program was great. She is hoping the diverter would have greater 
water pressure. The person doing it was great with customer service. 

Source: Navigant analysis 
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APPENDIX B.  TENANT SURVEY GUIDE  

DUKE ENERGY MULTIFAMILY ENERGY EFFICIENCY PROGRAM 
TENANT SATISFACTION SURVEY 

 
 

This survey guide will be administered to residents who have received energy efficient equipment 
through Duke Energy’s Multifamily Energy Efficiency Program (MEEP).  The goal of the tenant 
satisfaction survey includes informing, updating and improving MEEP the. Recruiting calls for tenant 
surveys will be made between 10:00am-8:30pm ET on weekdays, and 10:00am-5:00pm ET on 
Saturdays. No calls are to be made on Sundays. 

 
Company: ____________________________        Telephone: __________________________ 
Name: ______________________________          Cell phone: __________________________ 
Title: _______________________________           Fax: ________________________________ 
City: ___________________________ State: _________________   Zip: _________________ 
Interview date: __________ Time: _________  

 
 

[PROGRAMMER:  INSERTS FOR “MEASURE(S)”: (add MEASURE_NAME_# to sample) 
IF LED_LIGHT_BULBS_1 ≥ 1, [INSERT MEASURE(S)] = “LED LIGHT BULBS” 
IF BATHROOM_FAUCET_AERATORS_2 ≥ 1, [INSERT MEASURE(S)] = “BATHROOM FAUCET AERATORS” 
IF KITCHEN_FAUCET_AERATORS_3 ≥ 1, [INSERT MEASURE(S)] = “KITCHEN FAUCET AERATORS” 
IF HOT_WATER_HEATER_PIPE_WRAP_4 ≥ 1, [INSERT MEASURE(S)] = “HOT WATER HEATER PIPE 
WRAP” 
IF LOW_FLOW_SHOWERHEADS_5 ≥ 1, [INSERT MEASURE(S)] = “LOW FLOW SHOWERHEAD” 

 
INTRO [IF COMPLEX_NAME = 2 USE THIS INTRO.] (individual - add “2”to sample) 
Hello, my name is (YOUR NAME) calling from Bellomy Research. I'm calling on behalf of DUKE ENERGY  
about the energy saving equipment that your landlord or property manager installed in your home as a 
part of a Duke Energy efficiency program. These may have included light bulbs, aerators, pipe wrap or 
showerheads. Is this the [INSERT CONTACT_NAME FROM SAMPLE] residence? (IF NOT AVAILABLE, 
SCHEDULE A CALLBACK.) 

 
INTRO 2 [IF COMPLEX_NAME = 1 USE THIS INTRO.] (complex – add to “1”sample) 
Hello, my name is (YOUR NAME) calling from Bellomy Research. I'm calling on behalf of DUKE ENERGY 
about the energy saving equipment that your landlord or property manager installed in your home as a 
part of a Duke Energy efficiency program. These may have included light bulbs, aerators, pipe 

wrap or showerheads.  Do you reside at a property managed by [INSERT CONTACT_NAME FROM 
SAMPLE]? (IF NOT AVAILABLE, SCHEDULE A CALLBACK.) 

 
SC1.  Safety is always first at Duke Energy. Are you able to safely take this call right now?  
 1. Yes [CONTINUE] 

2. No [SCHEDULE A CALLBACK] 
99.   Refused [THANK AND TERMINATE] 

 [FOR TERMINATIONS]: I thank you for your time. 
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[IF RESPONDENT ASKS HOW LONG, SAY:  “APPROXIMATELY 10-12 MINUTES.”] 
S1.  I am calling for your opinion on your experience with the Multifamily Energy Efficiency Program 
from Duke Energy. We will keep all of your responses confidential. For quality purposes, this call may be 
monitored and recorded. I just need to ask a few screening questions before we get started. Our records 
show that your household received new energy efficient lighting and/or water-saving equipment [IF 
TERRITORY = DEO “THIS YEAR OR IN 2018”, IF TERRITORY = DEK “IN 2017, 2018, OR THIS YEAR”]. Your 
landlord or property manager organized your participation in this program, and a work crew or 
maintenance staff would have installed [INSERT MEASURE(S)] in your home.  

 
Do you recall these [INSERT MEASURE(S)] being installed in your home?  
 1. Yes, respondent recalls the program [CONTINUE TO PS1.] 

2. No [THANK AND TERMINATE] 
98. Don’t know [ASK S3] 
99.   Refused [ASK S3] 
[FOR TERMINATIONS]: I have been asked to conduct interviews with people who are familiar 
with the energy efficient equipment installed as part of this Duke Energy Multifamily Energy 
Efficiency Program. Since you do not recall this process, these are all the questions I have at this 
time. Thank you for your time and have a nice day. 

 
[IF S1 = 98 OR 99, CONTINUE to S3. OTHERWISE SKIP TO PS1.] 

S3.  Is there anyone available who might know? (IF NOT AVAILABLE, SCHEDULE A CALL BACK). 
1. Yes [REPEAT S1 WITH NEW RESPONDENT TO CONFIRM MEASURES INSTALLED.] 
2. No 
99. Refused 

 [IF S3 = 2 OR 99, THANK AND TERMINATE]  
 [FOR TERMINATIONS]: I thank you for your time. 

 
================================================================================= 
NTG Survey: Res 
Notes for Client: 

- Scoring and multipliers are for FR (not NTGR). 
- Text in brackets {} serve as a placeholder and will be concluded with the survey firm  

================================================================================= 
 
PARTICIPATION and SATISFACTION 
 
PS1. The following survey pertains to the energy efficiency improvements you had completed in your 
home: [INSERT MEASURE(S)].This survey contains questions relating to your overall satisfaction with the 
Multifamily Energy Efficiency Program as well as questions about your experience with the energy 
efficient equipment that were installed.  
 
How did you first hear about Duke Energy’s Multifamily Energy Efficiency Program? (DO NOT READ LIST. 
RECORD ALL MENTIONS.) 

1. Through property manager 
3. Duke Energy website  
7. Participation in other Duke Energy Programs 
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9. Other (Please Specify) 
98. Don’t know 
99. Refused 

 
PS2 TURNED OFF 
PS3.   On a scale of 0 to 10, with 0 being “Not at all satisfied”, and 10 being “Extremely satisfied”, how 

satisfied are you with your [INSERT MEASURE(S)]? [REPEAT FOR EACH MEASURE INSTALLED BY 
PARTICIPANT.] 

 
Not at all 
satisfied 

         Extremely 
satisfied 

Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
[IF PS3 < 5, ASK PS4] 

PS4.  Why do you say that? (RECORD VERBATIM.) 
  ___________________________________________[OPEN-END] 
 
[LOOP PS3/PS4 WILL BE ASKED MULTIPLE TIMES, BASED ON NUMBER OF MEASURES INSTALLED.] 
 
PS5A.    [IF LED_LIGHT_BULBS_1 ≥ 1, ASK. OTHERWISE, SKIP TO PS7.] 
 In your own words, can you tell me about your experience so far with the LED Light Bulbs? This 

can include your opinion on quality of lighting, brightness, color, or any other observations that 
you have? (RECORD VERBATIM.) 

  ___________________________________________[OPEN-END] 
 
PS10.     On a scale of 0 to 10, where 0 is “Not at all likely” and 10 is “Very likely”, how likely are you to  
 purchase [IF LED_LIGHT_BULBS_1 ≥ 1, display “additional”] LEDs in the future? 
 

Not at all 
likely 

         Very likely Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
[IF PS10 < 5, ASK PS10A] 

PS10a.  Why do you say that? (RECORD VERBATIM.) 
  _________________________________________________________________[OPEN-END] 
 

[IF PS10 > 5, ASK PS10B] 
PS10b. What type(s) of LED would you most likely purchase? (READ LIST ONLY IF NECESSARY. RECORD 

ALL MENTIONS.) 
1. A-lamps 
2. Globe lamps 
3. Candelabra lamps 
4. Track lights 
5. Can lights 
6. Decorative lamps 
7. Other (Please Specify) 
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8. Don’t know 
 
PS7. Have you noticed any savings on your electric bill since the installation of your new [INSERT 

MEASURE(S)]?  
1. Yes 
2. No 
98. Don’t know 
99. Refused 

PS8 TURNED OFF 
 
PS9.   We understand that the energy efficient items may have been installed by a contractor hired by 

Duke Energy. How would you rate your satisfaction with your installer’s “quality of work” on a 
scale of 0 to 10, with 0 meaning “Not at all satisfied” and 10 meaning “Extremely satisfied”?  

 
Not at all 
satisfied 

         Extremely 
satisfied 

Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 

[IF PS9 < 5, ASK PS9A] 
PS9a.    What is the main reason for your satisfaction rating? (RECORD VERBATIM.)  
  _________________________________________________________________[OPEN-END] 
 
PS11.   Using a scale from 0 to 10, with 0 being “Not at all satisfied” and 10 being “Extremely satisfied”, 

how satisfied are you with the Duke Energy Multifamily Energy Efficiency Program? 
 

Not at all 
satisfied 

         Extremely 
satisfied 

Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 

[IF PS11 = 0-10, ASK PS11A] 
PS11a.  Why do you give it that rating? (RECORD VERBATIM.)  
  _________________________________________________________________[OPEN-END] 
 
PS12.   Do you have any suggestions to improve the Multifamily Energy Efficiency Program? 

1. Yes 
2. No 
98. Don’t know 
99. Refused 

 

[IF PS12 = 1, ASK PS12A.] 
PS12a.   What are those suggestions? (RECORD VERBATIM. PROBE FOR CLARIFICATION.) 
 ______________________________________________________________[OPEN-END] 
 
PS13.  How would you rate your overall satisfaction with Duke Energy on a scale of 0 to 10, with 0 

meaning “Not at all satisfied” and 10 meaning “Extremely satisfied”?  
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Not at all 
satisfied 

         Extremely 
satisfied 

Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 

[IF PS13 < 5, ASK PS13A.] 
PS13a.  Why do you say that? (RECORD VERBATIM.)  
  _________________________________________________________________[OPEN-END] 
 
 
M1, M2, M3, M4, M4A, M5 TURNED OFF 
 
Measures 
 
Now I’d like to ask you a few questions about your experience with the energy efficient equipment 
installed through the Duke Energy Multifamily Energy Efficiency Program.  
 
M6.  Have you removed any of the [INSERT MEASURE(S)] that were installed in your home through 

this Duke Energy program?  
1. Yes 
2. No 
98.  Don’t know 

 
  [IF M6 = 2 OR 98, SKIP TO IS1. OTHERWISE CONTINUE.] 
M6aa.  As I read the following measures, please tell me which ones you removed. Did you 

remove…(READ LIST. RECORD ALL MENTIONS)? [INSERT MEASURE(S)] ONLY INCLUDE MEASURE 
INSTALLED IN THE UNIT. FOR THIS INSERT, WE NEED TO READ THE 3 LED TYPES IN THE 
MEASURE INSERT (INCLUDE A-LAMPS, GLOBE LAMPS, CANDELABRAS, BUT NOT TOTAL LED) 
7. LED A-lamps 
8. LED Globe lamps 

9. LED Candelabras 

1. LED light bulbs TURN OFF 
2. Bathroom faucet aerators 
3. Kitchen faucet aerators 
4. Hot water heater pipe wrap 
5. Low flow showerhead 
6. (DO NOT READ) None were removed 

 
  [IF M6AA = 6, SKIP TO IS1. OTHERWISE CONTINUE.] 
M6ab. Please tell me the quantity of items you removed for each of the following. How many (READ 

LIST) did you remove? (INTERVIEWER: RECORD QUANTITY FOR EACH MEASURE. USE “98” FOR 
DON’T KNOW AND “99” FOR REFUSED.) [INSERT MEASURE(S)] ONLY INCLUDE MEASURE 
INSTALLED IN THE UNIT. FOR THIS INSERT, WE NEED TO READ THE 3 LED TYPES IN THE 
MEASURE INSERT (INCLUDE A-LAMPS, GLOBE LAMPS, CANDELABRAS, BUT NOT TOTAL LED) 
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Measure Description    Quantity Removed 
  [IF M6aa = 2, 3, 4, 5, 7, 8 OR 9 INSERT MEASURES BELOW.] 

M6ab_7.   LED A-lamps      _______ 
M6ab_8    LED Globe lamps     _______ 
M6ab_9    LED Candelabras     _______ 

 M6ab_1.   LED light bulbs     _______ TURN OFF 
 M6ab_2.   Bathroom faucet aerators    _______ 
 M6ab_3.   Kitchen faucet aerators    _______ 

M6ab_4.   Hot water heater pipe wrap (in feet)   _______ 
 M6ab_5.   Low flow showerheads    _______ 
 
  [IF M6AB_7,_8, OR _9 GT “0”, CONTINUE. OTHERWISE, SKIP TO M7B.] 
M7a.  You told me you removed LED light bulbs. Why did you remove those items? 
  (RECORD VERBATIM.) 
  ___________________________________________________________________[OPEN-END] 
 
 
M7aa. From which rooms did you remove LEDs? (DO NOT READ. RECORD ALL MENTIONS.) 

1. Bathroom(s) 
2. Bedroom(s) 
3. Kitchen/Pantry 
4. Living room/Family room/Den/Playroom 
5. Home office 
6. Laundry room 
7. Exterior room (garage/patio/outdoor area) 
8. Dining room 
9. Hall 
10. Other (Please Specify) 

 
  [IF M6AB_2 GT “0”, CONTINUE. OTHERWISE, SKIP TO M7C.] 
M7b.  You also told me you removed bathroom faucet aerators. Why did you remove those items? 
  (RECORD VERBATIM.) 
  ___________________________________________________________________[OPEN-END] 
 
M7bb. Did you remove an aerator from the master bathroom or another type of bathroom? (RECORD 

ONE ANSWER ONLY.) 
1. Master bathroom 
2. Another type of bathroom 

 
  [IF M6AB_3 GT “0”, CONTINUE. OTHERWISE, SKIP TO M7D.] 
M7c.  You also told me you removed kitchen faucet aerators. Why did you remove those items? 
  (RECORD VERBATIM.) 
  ___________________________________________________________________[OPEN-END] 
 
  [IF M6AB_4 GT “0”, CONTINUE. OTHERWISE, SKIP TO M7E.] 
M7d.  You also told me you removed hot water heater pipe wrap. Why did you remove those items? 
  (RECORD VERBATIM.) 
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  ___________________________________________________________________[OPEN-END] 
 
  [IF M6AB_5 GT “0”, CONTINUE. OTHERWISE, SKIP TO IS1.] 
M7e.  You also told me you removed low flow showerheads. Why did you remove those items?  
  (RECORD VERBATIM.) 
  ___________________________________________________________________[OPEN-END] 
 
M7ee. Did you remove a showerhead from the master bathroom or another type of bathroom? 

(RECORD ONE ANSWER ONLY.) 
1. Master bathroom 
2. Another type of bathroom 

 
 
M8, M8A, M9, M90, M9A, M10 TURNED OFF 
 
 
Spillover (INSIDE SPILLOVER) 
 
IS1. As a result of your experience with the program, did you purchase additional energy efficiency 

equipment for your home or adopt any energy efficient behavior for which you did not receive a 
rebate/discount from any other Duke Energy program 

1. Yes [CONTINUE] 
2. No 
98. Don’t know 

 
[IF IS1 = 2 OR 98, SKIP TO PS14.] 

IS2. Please tell me the types of additional energy efficient items and the quantity you had installed  
where you did not receive a program rebate.  

 
Measure Description    Quantity 
 

 IS2a. 1.___________________________________ 2._______ 
 IS2b. 3.___________________________________ 4._______ 
  IS2c. 5.___________________________________ 6._______ 

IS2d. 7.___________________________________ 8._______ 
  IS2e.  9.___________________________________ 10.______ 
 
IS3. Please briefly describe how the program has influenced your decisions to incorporate additional 

energy efficient items in your home that were not part of a program rebate. (RECORD 
VERBATIM.) 

  ___________________________________________________________________[OPEN-END] 
 
IS4. On a scale of 0 to 10, where 0 is “Not at all important” and 10 is “Extremely important,” how 

important was your participation in the program in your decision to install additional energy 
efficiency measures? 
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Not at all 
important 

         Extremely 
important 

Dk Ref 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
 
DEMOGRAPHICS AND ADDITIONAL FEEDBACK 
 
PS14.  Thank you for your time and patience; there are only a few more questions. 
 
Do you consider Duke Energy as a trusted resource for energy efficiency information? 

1. Yes 
2. No 
98. Don’t know 
99.  Refused 
 
[IF PS14 = 1 “YES”, ASK PS14A.]  

PS14a. Why do you consider Duke Energy to be a trusted resource? (RECORD VERBATIM.) 
 ___________________________________________________________________[OPEN-END] 
 

[IF PS14 = 2 “NO”, ASK PS14B.] 
PS14b. Why do you not consider Duke Energy to be a trusted resource? (RECORD VERBATIM.) 
 ___________________________________________________________________[OPEN-END] 
 
PS15.  Can you list any other Duke Energy solutions or programs to help you save energy and money in 

your apartment? (DO NOT READ LIST. RECORD ALL MENTIONS.) 
1. Equipment incentives through the Smart Saver Energy Home Rebate Program, including 

HVAC, Water Heater, Insulation, Ductwork, Pool & Drives, and Refrigeration 
2. Outdoor Lighting Solutions 
3. Duke Online Savings Store for lighting measures 
4. Lighting discounts at local retail stores 
5. Refrigeration and Appliance Replacement 
6. Heating and Cooling system replacement 
7. Duke Free LED Program TURN OFF 
8. Other (Please Specify) 
9. No [EXCLUSIVE] 
98. Don’t Know 
99. Refused 

 
PS16, PS16O, PS16A TURNED OFF 
 
P15a. How many bedrooms does your home have?  

1. 1 
2.   2   
3.   3 
4.   More than 3 
98. Don’t know 
99.  Refused 
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PS15b. How many people live in your home? 

1. 1 
2.   2   
3.   3 
4.   More than 3 
98. Don’t know 
99.  Refused 

 
PS17. A smart thermostat heats or cools your home through the use of automation. Do you currently 

have a smart thermostat at your home? 
1. Yes 
2. No 
98. Don’t know 
99.  Refused 

 
 
 

[IF PS17 = 2, ASK PS17A.] 
PS17a. Would you be interested in a smart thermostat? 

1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
PS18. Do you currently own an electric vehicle? 

1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
[IF PS18 = 2, ASK PS18A.] 

PS18a. Would you consider purchasing an electric vehicle in the next 1 to 3 years? 
1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
PS19. Does your housing property have charging stations for electric vehicles? 

1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
PS20. Does your housing property have solar panels?  

1. Yes 
2. No 
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98. Don’t know 
99. Refused 
 
[IF PS20 = 2, ASK PS20A.] 

PS20a. Would you like to see your housing property have solar panels installed? 
1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
CLOSING:  This completes the survey. Your responses are very important to Duke Energy and will help as 
we design future energy efficiency programs. We appreciate your participation and thank you for your 
time. Have a good day. 
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APPENDIX C. PROPERTY MANAGER SURVEY GUIDE  

This survey guide will be administered to property managers who participated in Duke Energy’s 
Multifamily Energy Efficiency Program (MEEP).  The goal of property manager surveys includes 
informing, updating and improving MEEP. This survey guide walks the interviewer through the phone 
calls, which are to be made between 10:00am-8:30pm ET on weekdays, and 10:00am-5:00pm ET on 
Saturdays. No calls are to be made on Sundays. Navigant interviewer will introduce himself/herself 
and inform the customer about the purpose of the interview. 
 
Company: ____________________________        Telephone: __________________________ 
Name: ______David Wolfe__________________          Cell phone: __________________________ 
Title: _______________________________           Fax: ________________________________ 
City: ___________________________ State: _________________   Zip: ________________ 
Interview date: __________ Time: ___12:00 MT____ 
 
S1.   According to our records, your property participated in Duke Energy’s Multifamily Energy 

Efficiency Program during 2019] and received free installation of energy efficient lighting and 
water equipment. Is that correct? 
1.    Yes   
2. No 
98. Don’t know  
99. Refused  
 
[If S1 = 2 or 99, TERMINATE. Otherwise, Continue] 
[FOR TERMINATIONS]: This study is for people who participated in Duke Energy’s Multifamily 
Energy Efficiency Program during [If DEK: 2017, 2018 or 2019. If DEO: 2018 or 2019].  Since you 
did not, these are all the questions I have at this time, and I thank you for your time.   

 
S2.  Are you the primary person who was involved in making the decision to receive the installation 

for the energy efficient lighting and/or water efficiency equipment? 
1. Yes  
2. No 
98. Don’t know 
99. Refused  

 
[If S2 = 1, Move to PS1.  If S2 = 99, Terminate. Otherwise, Continue] 
[FOR TERMINATIONS]: This study is for people who participated in Duke Energy’s Multifamily 
Energy Efficiency Program during [If DEK: 2017, 2018 or 2019. If DEO: 2018 or 2019].  Since you 
did not, these are all the questions I have at this time, and I thank you for your time.   
 

S2a. I understand that the decision to install the lighting and water equipment may have been driven 
by someone other than yourself. However, if you had some involvement in the decision process 
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to participate in the program, your input will be helpful. Are you somewhat familiar with the 
program participation and installation process?  

1. Yes 
2. No 
98. Don’t know 
99. Refused 

 
[If S2a = 1, proceed to PS1.  If S2 = 2 or 98, proceed to S2b. If S2a= 99, Terminate] 
[FOR TERMINATIONS]: This study is for people who participated in Duke Energy’s Multifamily 
Energy Efficiency Program during [If DEK: 2017, 2018 or 2019. If DEO: 2018 or 2019].  Since you 
did not, these are all the questions I have at this time, and I thank you for your time.   

 
S2b.  Can you direct me to the person who was involved in the decision making? 

1. Yes [Gather correct contact information before terminating] 
2. No [Terminate] 
98. Don’t know [Terminate] 
99. Refused [Reassure participant prior to Terminating] 

 
[If S2b = 1, Gather correct contact information before ending.  If S2 = 2, 98 or 99, Terminate] 
[FOR ENDING]: Thank you for providing us this information and thank you for your time. 
[FOR TERMINATIONS]: This study is for people who participated in Duke Energy’s Multifamily 
Energy Efficiency Program during [If DEK: 2017, 2018 or 2019. If DEO: 2018 or 2019].  Since you 
did not, these are all the questions I have at this time, and I thank you for your time.   

 
 
Survey Introduction 

My questions are about the energy efficient lighting and water equipment installed at [Insert 
Property] through the Duke Energy Multifamily Energy Efficiency Program in [If DEK: 2017, 2018 
or 2019. If DEO: 2018 or 2019]: I will ask about your satisfaction with the program as well as 
questions relating to your decision to participate in the program. Finally, I am also interested in 
hearing about any decisions to pursue efficiency projects at other properties your company 
manages.  

Participation and Satisfaction 

The first set of questions relate to your satisfaction with the program. Using a scale from 0 to 10, with 0 
being “not at all satisfied” and 10 being “extremely satisfied”, how would you rate your satisfaction with 
the following aspects of Duke Energy’s Multifamily Energy Efficiency program? (INTERVIEWER: USE “98” 
FOR DON’T KNOW. USE “99” FOR REFUSED.) 

Questions Ratings and explanations 
PS1.  Overall experience with the 
program 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 
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PS1a. What’s the reason for your 
rating? (RECORD VERBATIM) 

 

PS2.  Communication with program 
representatives 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS2 < 5, ASK] PS2a. What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS3.  Program enrollment process 0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS3 < 5, ASK] PS3a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS4. Tenant communications and 
program materials to help you 
communicate with tenants about the 
program 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS4 < 5, ASK] PS4a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS5.  The lighting equipment offered 
in the program 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS5 < 5, ASK] PS5a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS6.  The water-saving equipment 
offered in the program     

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS6 < 5, ASK]PS6a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS7.  Installation team’s scheduling 
and timely installation in tenant-units 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS7 < 5, ASK] PS7a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

PS8.  Installation team’s quality of 
work 

0 1 2 3 4 5 6 7 8 9 10 98 Don’t 
Know 

99 
Refused 

[If PS8 < 5, ASK] PS8a.  What’s the 
reason for your rating? (RECORD 
VERBATIM) 

 

 
PS9.   [If property received lighting equipment ask PS9, otherwise skip to PS10]  
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On a scale of 0 to 10, with 0 being “not at all satisfied”, and 10 being “extremely satisfied”, how 
satisfied would you say your tenants are with the new lighting equipment? (USE “98” FOR 
DON’T KNOW. USE “99” FOR REFUSED.) 
 

Not at all 
Important 

         Extremely 
Important 

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
PS9a.  What is the reason for your rating? (RECORD VERBATIM) 

 __________  
 
PS9b.  Can you tell me about any feedback that you have received from your tenants about their 

experience with the LED lights? [Probe to understand any improvements to aesthetics in the 
space, reduced energy bills, etc.)  (RECORD VERBATIM) 

 
PS10.   [If property only received lighting equipment skip to PS11] On a scale of 0 to 10, with 0 being 
“not at all satisfied”, and 10 being “extremely satisfied”, how satisfied would you say your tenants are 
with the new water equipment? (USE “98” FOR DON’T KNOW. USE “99” FOR REFUSED.) 

 
Not at all 
Important 

         Extremely 
Important 

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
PS10a.  What is the reason for your rating? (RECORD VERBATIM) 

 __________  
PS10b.  Can you tell me about any feedback that you have received from your tenants about their 

experience with the water equipment? [Probe to understand any improvements to aesthetics in 
the space, reduced energy bills, etc.)  (RECORD VERBATIM) 

 
PS11.      When speaking to prospective tenants, do you highlight the energy efficient features of your 

units?  
1.    Yes 
2. No 
98. Don’t know 
99.  Refused 

   
PS12.  Are there other energy efficiency options you think the program should include? Some examples 

might be outdoor lighting solutions, heating and cooling solutions, programmable or smart 
thermostats (i.e. nests), electric vehicle charging stations, etc.?  (RECORD VERBATIM) 

 

PS13.     On a scale of 0 to 10, where 0 is “not at all likely” and 10 is “very likely”, how likely are you to  
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recommend the Duke Energy Multifamily Energy Efficiency Program to other property 
managers? (USE “98” FOR DON’T KNOW. USE “99” FOR REFUSED.) 

    
Not at all 
Important 

         Extremely 
Important 

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 

 

[If PS13 <5 Ask]   
PS13a.  Why do you say that?  (RECORD VERBATIM) 

___________  

 
Awareness Questions      
 
The next set of questions relate to your decision to participate in the program. 
 
A1.   What was the primary reason for your decision to participate in the program?  

[DO NOT READ LIST. RECORD ONLY ONE MENTION.] 
 

1. To save money on utility bills; save money on electric bills 
2. Because the equipment was free to me 
3. To replace old equipment 
4. To replace broken equipment 
5. To get more efficient equipment or the latest technology 
6. To reduce maintenance costs 
7. Because the program was sponsored by Duke Energy 
8. Previous experience with other Duke Energy programs 
9. To help protect the environment 
10. To save energy 
11. To improve tenant satisfaction 
12. To attract new tenants 
13. Part of a broader remodeling or renovation 
14. Recommended by contractors/trade allies 
15. Recommended by family, friend, or neighbor 
16. Existing equipment was due for its regularly-scheduled checkup 
17. Duke Energy Advertising 
18. Advertising other than Duke Energy 
19. No other reasons 
20. Other [SPECIFY] __________________________ 
98. Don’t know 
99.  Refused 
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A2.    Are there any other reasons you decided to install lighting and water equipment?   
 [DO NOT READ LIST. RECORD ALL MENTIONS] 
 

1. To save money on utility bills; save money on electric bills 
2. Because the equipment was free to me 
3. To replace old equipment 
4. To replace broken equipment 
5. To get more efficient equipment or the latest technology 
6. To reduce maintenance costs 
7. Because the program was sponsored by Duke 
8. Previous experience with other Duke programs 
9. To help protect the environment 
10. To save energy 
11. To improve tenant satisfaction 
12. To attract new tenants 
13. Part of a broader remodeling or renovation 
14. Recommended by contractors/trade allies 
15. Recommended by family, friend, or neighbor 
16. Existing equipment was due for its regularly-scheduled checkup 
17. Duke Advertising 
18. Advertising other than Duke. 
19. Federal tax credit  
20. No other reasons 
21. Other [SPECIFY] __________________________ 

98.  Don’t know 
               99.  Refused 
 
A3. On a scale of 0 to 10 where 0 means “strongly disagree” and 10 means “strongly agree,” please rate 
your agreement with the following statements: 

 
 A3a. I consider Duke Energy to be a decent resource for energy efficiency information. 

1.    Record response 0-10 
98.  Don’t know 
99.  Refused 

 
 A3b. My decision to install energy efficient equipment at my property was largely motivated by 

Duke Energy’s program.  
1.    Record response 0-10 
98.  Don’t know 
99.  Refused 

 
Prior Plans 

[Ask if property received lighting equipment] 
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PP1.  Prior to participating in the Duke Energy program, had you considered installing the energy 
efficient lighting equipment at the property?  

1. Yes  
2. No 
98. Don’t know 
99. Refused  

 
[Ask if property received water equipment] 

PP2.  Prior to participating in the Duke Energy program, had you considered installing the energy 
efficient water equipment at the property?  

1. Yes  
2. No 
98. Don’t know 
99. Refused  

 
 
[If PP1 OR PP2 = 1 or 98, ASK PP2A. Otherwise ASK L3] 

PP2a.  Please describe any plans you had to install the lighting and water equipment prior to 
participating in the Duke Energy program.   
[Record PM Response verbatim]: _______________________   

 
PP3.  Thinking about before you decided to participate in the Duke Energy Multifamily Energy 

Efficiency program. On a scale of 0 to 10, where 0 means you “had not yet started to plan for 
equipment or installation” and 10 means you “had identified and selected specific equipment 
and the contractor to install it”, please tell me how far along you were in your plans to install the 
equipment before participating in the program. (USE “98” FOR DON’T KNOW. USE “99” FOR 
REFUSED.) 

 
Had not 
Yet 
planned 
for 
Equipment 
and 
Installation 

         Identified 
and 
selected 
specific 
equipment 
and the 
contractor 
to install it 

Don’t 
know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
  
 
Own 
 
O1.  Please tell me in your own words how the program influenced your decision to install the  
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lighting and water equipment. (RECORD VERATIM) 
_______________________ 

 
Likelihood   
 
L1.  Given everything you’ve just told me, what is the likelihood that you would have installed the 

same energy efficient lighting and water equipment without the Duke Energy program and its 
financial and technical assistance? Would you say you … [READ LIST]? 

1. Definitely would NOT have installed the same lighting and water equipment 
without the Duke Energy program 

2. MAY HAVE installed the same lighting and water equipment, even without the 
Duke Energy program  

3. Definitely WOULD have installed the same lighting and water equipment, even 
without the Duke Energy program  

98.  (DO NOT READ) Don’t know 
99. Refused  

 
[If L1 = 2, ASK L1A. Otherwise ASK L2] 

L1a.  You indicated you may have installed the same energy efficient [INSERT MEASURES DENOTED 
ABOVE], even without the Duke Energy program.  On a scale of 0 to 10 where 0 is “DEFINITELY 
WOULD NOT have installed” and 10 is “DEFINITELY WOULD have installed”, can you tell me the 
likelihood that you would have installed the same equipment without the program?  

 
Definitely 
Would 
Not 

         Definitely 
Would  

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 

 
L2.  Thinking about the quantity of lighting and water equipment you installed through the program, 

what is the likelihood that you would have installed the same quantity of the same measures  
without the program’s financial and technical assistance? Would you say you … [READ LIST] 

1. Definitely would NOT have installed the same quantity of the same lighting and 
water equipment without the Duke Energy program  

2. MAY HAVE installed the same quantity of the same energy efficient lighting and 
water equipment, even without the Duke Energy program  

3. Definitely WOULD have installed the same quantity of the same energy efficient 
lighting and water equipment, even without the Duke Energy program 

98. (DO NOT READ) Don’t know  
99. Refused 

 
[If L2 = 2, ASK L2A. Otherwise ASK L3] 
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L2a.  You indicated you may have installed the same quantity of the same lighting and water 
equipment even without the Duke Energy program. Using a scale of 0 to 10 where 0 is 
“DEFINITELY WOULD NOT have installed” and 10 is “DEFINITELY WOULD have installed”, can you 
tell me the likelihood that you would have installed the same quantity of the same measures  
without the program?  

 
Definitely 
Would 
Not 

         Definitely 
Would  

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
 
L3. [If L2 = 3, proceed to L3a. Otherwise, continue] 

Is there a chance you would have had at least some of the work done without the program?  
1. Yes  
2. No  
98. Don’t know 

 
[If L3 = 2, ASK IS1. Otherwise, continue] 
L3a.  Could you estimate the percentage of the work that you might have had done without the 

program? _________%  
 
L3b.  On a scale of 0 to 10 where 0 is “DEFINITELY WOULD NOT have installed” and 10 is “DEFINITELY 

WOULD have installed”, what is the likelihood you might have installed [INSERT L3A ANSWER] 
percent of the lighting and water equipment without the Duke Energy program? (USE “98” FOR 
DON’T KNOW. USE “99” FOR REFUSED.)  

  
Not at all 
Important 

         Extremely 
Important 

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
 
 
L3c.  You mentioned you might have done some work without the program, please describe what you 

might have had done. (RECORD VERBATIM)  
__________________  

 
L4.  Without the program, about when would you have installed the lighting and water equipment?  
 Would it have been… (READ LIST)? 

1. At the same time as you did 
2. Within 1 year of the time you did  
3. Between 1 and 2 years within the time you did   
4. Between 2 and 4 years within the time you did 
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5.           Sometime after 4 years within the time you did  
6. Would have never installed without the program  

 
 
Spillover 
Thank you for your time and patience, we are almost done and the next few questions pertain to how 
the program may have influenced you to perform other energy efficiency activities are your property. 
 
IS1. Did your experience with the program in any way influence you to incorporate additional energy 

efficiency equipment where you did not receive a program rebate at your property?  
1. Yes  
2.    No  
98.  Don’t know 
99.  Refused  

 
[IF IS1 = 2, SKIP TO IS2] 

IS1a.  Please tell me the types of additional energy efficient equipment and the quantity you had 
installed where you did not receive a program rebate. [INTERVIEWER: RECORD MEASURE 
DESCRIPTION AND QUANTITY FOR EACH. AFTER EACH QUANTITY, ASK: Any others?] 

  Measure Description    Quantity        
 1.___________________________________ _______   

  2.___________________________________ _______   
  3.___________________________________ _______   
  4.___________________________________ _______   
  5.___________________________________ _______   
  6.___________________________________ _______  

 
100. IS1b. Please briefly describe how the program influenced your decisions to incorporate 

additional energy efficiency equipment at your property that were not part of a program rebate. 
(RECORD VERBATIM) 
_______________ 

 
101. IS1c. On a scale of 0 to 10, where 0 is “not at all important” and 10 is “extremely important,” 

how important was your participation in the program in your decision to install the additional 
energy efficiency equipment? (USE “98” FOR DON’T KNOW. USE “99” FOR REFUSED.) 

 

Not at all 
Important 

         Extremely 
Important 

Don’t 
Know 

Refused 

0 1 2 3 4 5 6 7 8 9 10 98 99 
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IS2.  Aside from the primary property that participated in the program, did your experience with the 
program in any way influence you to incorporate additional energy efficiency equipment where 
you did not receive a program rebate at any other properties managed by your company?  

1. Yes  
2. No 
98.  Don’t know  

 
[IF IS2 = 2, SKIP TO P1] 

102. IS2a. Please briefly describe how the program influenced your decisions to incorporate 
additional energy efficiency equipment at another property that were not part of a program 
rebate. (RECORD VERBATIM) 
______________ 

 

Property Characteristics 

The last few questions are about the size and occupancy characteristics of your property. 

 

P1.  How many housing units does your property have?  
1.      Record Verbatim 
98.   Don’t know 
99.   Refused  

 

P2.  Can you tell me the approximate percentage of housing units at your facility that have the 
following number of bedrooms? 

1. One-bedroom (record percentage of units): 
2. Two-bedrooms (record percentage of units): 
3. Three-bedrooms (record percentage of units): 
4. More than three bedrooms (record percentage of units): 
98. Don’t know 
99. Refused 

 

P3.  Can you tell me the average number of occupants that live in a typical unit at your property?  

103.  (RECORD VERBATIM AND PROBE FURTHER IF THEY HAVE OCCUPANCY BY NUMBER OF 
BEDROOMS) 

1. One-bedroom (enter average number of occupants) 
2. Two-bedrooms (enter average number of occupants) 
3. Three-bedrooms (enter average number of occupants) 
4. More than three bedrooms (enter average number of occupants) 
98. Don’t know 
99. Refused 

 

P4.  Can you tell me the low and high range for rent costs for a unit at your property? 
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1.      Record low and high range 
98.   Don’t know 
99.   Refused 

 

P5.   Is there anything you would suggest to improve Duke Energy’s Multifamily Energy Efficiency 
Program? 

 (RECORD VERBATIM) 

______________ 

 
 
CLOSING: 
This completes the survey. Your responses are very important to DUKE ENERGY and will help as we 
design future energy efficiency programs. We appreciate your participation and thank you for your time. 
Have a good day. 
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1. Evaluation Summary 

1.1 Program Summary 

The Duke Energy Kentucky (DEK) Smart $aver® Program provides incentives for electric commercial and 

industrial customers to purchase and install high-efficiency lighting, HVAC systems, pumps and drives, and 

qualifying process, food service, and information technology equipment. The program also uses incentives to 

encourage maintenance of existing equipment in order to reduce energy usage. Incentives are available for 

new construction and retrofits and replacements. Prescriptive incentives under the program are limited to 

75% or less of the customer cost. 

The main delivery channel for the program is application-based. The program has two additional delivery 

channels: 

1. The Business Savings Store on the Duke Energy website offers customers a limited number of qualified 

products for which they can receive an instant discount. The discounts offered in the store are 

consistent with incentive levels in the main delivery channel.  

2. The midstream channel allows distributors to provide instant discounts on eligible lighting equipment 

to prequalified customers. The discounts offered through this channel are consistent with incentive 

levels in the main delivery channel. The midstream channel is offered through qualified distributors 

only. 

The evaluation period for this program is January 1, 2016 to December 31, 2018. 

1.2 Evaluation Objectives 

This evaluation included assessment of impacts only. Both gross and net impact analyses leveraged results 

from the recently completed evaluation of the Duke Energy Ohio (DEO) Smart $aver® Prescriptive Program.1 

This evaluation did not include a process evaluation. 

The evaluation addressed the following key objectives. 

Gross Impact Evaluation 

◼ Develop ex post deemed savings values, based on the recently completed DEO evaluation and 

information from the DEK program-tracking database. 

◼ Develop ex post gross energy and peak demand savings (both summer and winter), by end-use. 

◼ Develop gross realization rates, by end-use. 

Net Impact Analysis 

◼ Develop net energy and peak demand savings (both summer and winter), by end-use, based on DEK 

ex post gross savings and net-to-gross ratios (NTGRs) from the recently completed DEO evaluation. 

                                                      
1 Opinion Dynamics Corporation. Duke Energy Ohio – Non-Residential Smart $aver® Prescriptive Program Evaluation Report. December 

7, 2018. 
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1.3 Key Findings 

Gross Impact Findings 

During the evaluation period, DEK Smart $aver® Program customers generated 46.6 GWh of ex post gross 

energy savings, 8.1 MW of gross summer peak demand savings, and 4.2 MW of gross winter peak demand 

savings. 

Our gross impact analysis found overall realization rates for energy, summer demand, and winter demand 

savings of 99%, 90%, and 141%, respectively. The program-level realization rates are closely aligned with the 

lighting realization rates because lighting makes up 93% of main channel ex ante gross energy savings. The 

desk reviews and on-site visits for the DEO evaluation found no discrepancies between tracked and installed 

measures. As a result, the realization rates are entirely driven by updates to per-unit savings values based on 

the deemed savings review.  

Table 1-1 presents gross realization rates, by technology.2 

Table 1-1. Overall Gross Impact Realization Rates 

Technology 

Energy 

Savings (kWh) 

Summer Peak 

Demand (kW) 

Winter Peak 

Demand (kW) 

Lighting 99% 89% 145% 

HVAC 100% 100% 100% 

Food Service Products 100% 100% 102% 

Pumps and Drives 108% 116% 114% 

Process Equipment 100% 100% 100% 

Information Technology 100% N/A N/A 

Total 99% 90% 141% 

Net Impact Findings 

The net-to-gross analysis for the recently completed DEO evaluation yielded a program-level NTGR for main 

channel projects of 87.4%. The NTGRs for lighting and non-lighting measures were 87.9% and 81.8%, 

respectively. The estimated program-level FR was 18.3%, PSO was 0.04%, and TA SO was 5.6%.  

Table 1-2 summarizes the NTGR results of the DEO evaluation. 

                                                      
2 In addition to these gross realization rates, Duke Energy requires realization rates that it can apply to new measures, for planning 

purposes. Those realization rates can be found in Section 3.2.3. 

KyPSC Case No. 2020-00266 
Appendix F 
Page 6 of 18



Evaluation Summary 

opiniondynamics.com Page 3 
 

Table 1-2. Summary of DEO Evaluation NTGR Results 

 Technology FR PSO TA SO NTGR* 

Lighting 17.7% 
0.04% 5.6% 

87.9% 

Non-Lighting 23.9% 81.8% 

Total 18.3% 0.04% 5.6% 87.4% 

* NTGR = 1 – FR + PSO + TA SO 

We applied the DEO technology group-level NTGRs to DEK ex post gross savings to determine DEK ex post net 

savings. Table 1-3 summarizes ex post gross and net savings for the evaluation period. 

Table 1-3. Summary of Ex Post Gross and Net Program Savings 

Technology 

Ex Post Gross 

NTGR 

Ex Post Net 

Energy 

Savings 

(kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Energy 

Savings 

(kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Main Channel 32,739,912 5,627 3,195 0.87 28,648,110 4,910 2,792 

Lighting 30,390,723 5,004 2,896 0.88 26,726,741 4,401 2,547 

HVAC 1,030,005 446 111 0.82 842,427 365 91 

Food Service Products 553,627 58 63 0.82 452,804 47 51 

Pumps and Drives 561,088 70 77 0.82 458,906 57 63 

Process Equipment 204,470 49 49 0.82 167,233 40 40 

Midstream Channel 11,717,043 2,081 970 1.00 11,717,043 2,081 970 

Online Store 2,139,742 434 75 1.00 2,139,742 434 75 

Total 46,596,696 8,142 4,240  42,504,895 7,425 3,836 
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2. Program Description 

This section describes key elements of program design and performance. The evaluation period addressed in 

this report is January 1, 2016 to December 31, 2018. 

2.1 Program Design 

The DEK Smart $aver® Program provides incentives for electric commercial and industrial customers to 

purchase and install high-efficiency lighting, HVAC systems, pumps and drives, and qualifying process, food 

service, and information technology equipment. The program also uses incentives to encourage maintenance 

of existing equipment in order to reduce energy usage. Incentives are available for new construction and 

retrofits and replacements. Prescriptive incentives under the program are limited to 75% or less of the 

customer cost.  

The main delivery channel for the program is application-based. In addition, the Business Savings Store on 

the Duke Energy website offers customers a limited number of qualified products for which they can receive 

an instant discount. The discounts offered in the store are consistent with program incentive levels. The 

program also includes a midstream marketing channel that allows distributors to provide the same incentives 

directly to prequalified customers on applicable equipment and receive reimbursement for those incentives 

from Duke Energy. 

2.2 Program Performance 

Based on the program-tracking database, the program generated 46,845 MWh of ex ante gross energy 

savings. Approximately 71% of these savings were generated through the program’s main channel; the 

midstream channel and the Business Savings Store accounted for 25% and 5% of these savings, respectively. 

Ex ante gross energy savings, by delivery channel and technology, are summarized in Table 2-1. 

Table 2-1. Smart $aver® Prescriptive Program Projects and Ex Ante Gross Savings 

Delivery Channel 
Ex Ante Gross Savings 

MWh Percent 

Main Channel  33,169  71% 

Lighting  30,861  93% 

HVAC  1,030  3% 

Food Service Products  554  2% 

Pumps and Drives  520  2% 

Process Equipment  204  1% 

Midstream Channel  11,535  25% 

Lighting  11,535  100% 

Online Store  2,141  5% 

Lighting  2,106  98% 

HVAC  31  1% 

Food Service products  3  <1% 

Information Technology  0.2  <1% 

Total  46,845   
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3. Impact Evaluation 

The gross impact evaluation mainly leveraged results from the recently completed DEO evaluation. However, 

it included two evaluation activities specific to DEK: a program-tracking database review and a limited update 

to Duke Energy’s ex ante (deemed) savings assumptions.  

This section summarizes the gross impact methodology – including a general overview of the DEO 

methodology and DEK-specific activities – as well as gross impact results. 

3.1 Methodology 

The first step in the gross impact evaluation was to perform a database review. We received an extract from 

the DEK program-tracking database that contained the data needed in support of our evaluation. Our team of 

energy data scientists and engineers cleaned these data and created an evaluation dataset that reflects 

program activity during the evaluation period. Key data-cleaning activities included verification of installation 

dates, removal of duplicate and otherwise ineligible records (e.g., zero savings), and development of ex ante 

savings (by multiplying per-unit savings by measure quantities). 

The database review resulted in a clean dataset that reflects the eligible population of program projects with 

complete data required to estimate savings. We used this dataset to develop technology- and program-level 

ex ante gross impacts.  

Following the database review, the evaluation team used a combination of results from the DEO evaluation 

and a limited deemed savings update to estimate ex post (verified) gross impacts. The methodology consisted 

of a two-step process to adjust the ex ante savings from the program-tracking database: 

◼ Step 1: Quantity Adjustment: We applied technology-specific quantity adjustments from the DEO 

evaluation to measure quantities in the program-tracking database. 

◼ Step 2: Deemed Savings Adjustment: Based on a limited deemed savings update, we developed 

measure-specific per-unit savings adjustment factors, which we applied to the per-unit measure 

savings in the program-tracking database. 

Figure 3-1 depicts this process. 

Figure 3-1. Gross Impact Evaluation Approach 

 

3.1.1 Quantity Adjustment 

The quantity adjustments used for the DEK gross impact analysis were based on 90 desk reviews and 39 on-

site verification visits, conducted for a sample of DEO main channel projects. Based on information from both 
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desk reviews and on-site visits, we developed technology-level quantity adjustment factors. While the desk 

reviews and on-site visits included only main channel projects, we applied the technology-level adjustment 

factors to all DEK program-incented measures, including those incented through the Business Savings Store 

and the midstream channel. 

3.1.2 Deemed Savings Adjustment 

The purpose of the deemed savings review was to make limited updates to per-unit savings assumptions for 

select measures incented through the DEK Smart $aver® Prescriptive Program. We leveraged the recently 

completed DEO evaluation to develop DEK deemed savings values, as follows: 

◼ For 13 lighting measures that were included in the DEO deemed savings review, we developed ex post 

deemed savings values based on deemed savings review results from the DEO evaluation, but 

incorporated DEK-specific hours of use values from the DEK program database, as well as coincidence 

factors and waste heat factors, weighted by building type. 

◼ For two non-lighting measures that were included in the DEO deemed savings review, ex post deemed 

savings values were set to equal ex post deemed savings values from the DEO evaluation.  

◼ For measures that were not part of the DEO deemed savings review, ex post deemed savings values 

were set to equal DEK ex ante values provided by Duke Energy. 

The full, measure-level deemed savings review is provided in Appendix A. 

3.2 Gross Impact Results 

Table 3-1 summarizes the DEK ex ante and ex post gross energy impacts (including savings from all three 

delivery channels) resulting from the two-step adjustment approach described above. The following 

subsections provide more detailed results from the quantity and deemed savings adjustment analyses, 

including realization rates. 

Table 3-1. Overall Gross Impacts 

Technology 

Ex Ante Gross Savings Ex Post Gross Savings 

Energy 

Savings 

(kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Energy 

Savings (kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Lighting 44,502,508 8,413 2,711 44,213,463 7,518 3,939 

HVAC 1,061,057 447 112 1,061,057 447 112 

Food Service Products 556,419 58 62 556,419 58 63 

Pumps and Drives 520,311 60 67 561,088 70 77 

Process Equipment 204,470 49 49 204,470 49 49 

Information Technology 200 - - 200 - - 

Total 46,844,963 9,027 3,001 46,596,696 8,142 4,240 
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3.2.1 Quantity Adjustment 

The DEO desk reviews and on-site visits did not find any discrepancies between the program-tracking data, 

project materials, and on-site measure quantities. Therefore, the quantity realization rates, shown in Table 

3-2, were 100% for all technology types. We therefore applied no quantity adjustment to DEK ex ante savings. 

Table 3-2. Quantity Adjustments 

Technology 
Energy 

Savings (kWh) 

Summer Peak 

Demand (kW) 

Winter Peak 

Demand (kW) 

Lighting 100% 100% 100% 

HVAC 100% 100% 100% 

Food Service Products 100% 100% 100% 

Pumps and Drives 100% 100% 100% 

Process Equipment 100% 100% 100% 

Information Technology 100% N/A N/A 

Total 100% 100% 100% 

3.2.2 Deemed Savings Adjustment 

The deemed savings review resulted in modifications to the per-unit savings assumptions for the 13 lighting 

and 2 non-lighting measures included in this analysis. Table 3-3 summarizes the results of the deemed savings 

review, by technology. 

Table 3-3. Deemed Savings Adjustments 

Technology 
Energy 

Savings (kWh) 

Summer Peak 

Demand (kW) 

Winter Peak 

Demand (kW) 

Lighting 99% 89% 145% 

HVACA 100% 100% 100% 

Food Service Products 100% 100% 102% 

Pumps and Drives 108% 116% 114% 

Process EquipmentA 100% 100% 100% 

Information TechnologyA,B 100% N/A N/A 

Total 99% 90% 141% 

A The deemed savings review did not include any HVAC, process, or information 

technology measures. Ex post savings for these technologies are set to equal ex ante 

savings, i.e., a realization rate of 100%. 

B The information technology measures incented during the evaluation period did not 

have peak demand savings. As a result, a realization rate is not applicable. 

3.2.3 Overall Gross Realization Rates 

Based on the quantity and deemed savings adjustments, the overall program-level realization rates are 99% 

for energy savings, 90% for summer peak demand savings, and 141% for winter peak demand savings. These 

values are driven by adjustments to the deemed savings values. Table 3-4 summarizes the overall gross 

realization rates. 
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Table 3-4. Overall Gross Realization Rates 

Technology 
Energy 

Savings (kWh) 

Summer Peak 

Demand (kW) 

Winter Peak 

Demand (kW) 

Lighting 99% 89% 145% 

HVAC 100% 100% 100% 

Food Service Products 100% 100% 102% 

Pumps and Drives 108% 116% 114% 

Process Equipment 100% 100% 100% 

Information Technology 100% N/A N/A 

Total 99% 90% 141% 

In addition to the ex post gross impact results and realization rates developed above, Duke Energy requires 

realization rates that it can apply to new measures, for planning purposes. In most cases, the realization rates 

summarized in Table 3-4 can be used for that purpose, with two exceptions: The high winter demand 

realization rates for lighting and food service equipment resulted from assigning positive ex post savings to 

measures that had ex ante winter demand savings of zero. Applying these values to new measures with non-

zero ex ante winter demand savings would overstate winter demand savings for those measures. As a result, 

we developed alternate winter demand realization rates for lighting and food service measures, which are 

based on only those incented measures that have non-zero ex ante winter demand savings. These rates can 

be applied to new lighting and food service measures, respectively, with non-zero ex ante winter demand 

savings. 

Table 3-5 summarizes the overall gross realization rates when using the alternate winter peak demand 

realization rates described above. It should be noted that none of the other technology-level realization rates 

in Table 3-5 changed. 

Table 3-5. Overall Gross Realization Rates – Alternate Rates for Planning Purposes 

Technology 
Energy 

Savings (kWh) 

Summer Peak 

Demand (kW) 

Winter Peak 

Demand (kW) 

Lighting 99% 89% 81% 

HVAC 100% 100% 100% 

Food Service Products 100% 100% 100% 

Pumps and Drives 108% 116% 114% 

Process Equipment 100% 100% 100% 

Information Technology 100% N/A N/A 

Total 99% 90% 83% 
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4. Net Impact Analysis 

4.1 Methodology 

Our net impact analysis included application of a net-to-gross ratio (NTGR) to ex post gross savings. The NTGR 

includes consideration of free-ridership (FR), participant spillover (PSO), and trade ally spillover (TA SO), 

applicable to the main delivery channel. These concepts are defined as follows: 

◼ Free-riders are program participants who would have completed the same energy efficiency upgrade 

without the program. FR scores represent the percentage of savings that would have been achieved 

in the absence of the program. FR scores can range from 0% (not a free-rider; the participant would 

not have completed the project without the program) to 100% (a full free-rider; the participant would 

have completed the project without the program). FR scores between 0% and 100% represent partial 

free-riders, i.e., participants who were to some degree influenced by the program to complete the 

energy efficiency upgrade. 

◼ PSO refers to additional energy efficiency upgrades participants made at the time of or after their 

participation in the Smart $aver® Prescriptive Program that were influenced by the program but for 

which they did not receive a program incentive. PSO is estimated at the program level and expressed 

as a percentage of program savings. 

◼ TA SO refers to non-incented energy efficiency upgrades made by customers who were influenced by 

a participating trade ally who was in turn influenced by the Smart $aver® Prescriptive Program. TA SO 

is estimated at the program level and is expressed as a percentage of program savings. 

FR, PSO, and TA SO are all based on the recently completed DEO evaluation. The NTGR is calculated as follows: 

NTGR = 1 – FR + PSO + TA SO 

Because the DEO evaluation scope did not include NTGR research with participants in the midstream channel 

and the online store, we applied a default NTGR of 1.0 to projects delivered through these two channels. 

4.2 Net Impact Results 

The DEO evaluation estimated the program-level NTGR for the main delivery channel to be 87.4%. The NTGRs 

for lighting and non-lighting are 87.9% and 81.8%, respectively. 

Table 4-1 presents the NTGRs by NTG component (i.e., FR, PSO, and TA SO) and by technology group (i.e., 

lighting and non-lighting).  

Table 4-1. Summary of DEO Evaluation NTGR Results 

Technology FR PSO TA SO NTGR 

Lighting 17.7% 
0.04% 5.6% 

87.9% 

Non-Lighting 23.9% 81.8% 

Total 18.3% 0.04% 5.6% 87.4% 
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The DEK Smart $aver® Program realized net energy savings of nearly 43 GWh during the evaluation period. 

The main channel contributed approximately 29 GWh to this total while the midstream channel contributed 

nearly 12 GWh and the online store contributed just over 2 GWh. The largest share of net savings came from 

main channel lighting projects, which accounted for 63% of total program net savings. 

Table 4-2 summarizes ex post net savings for the evaluation period. 

Table 4-2. Summary of Net Program Savings 

Technology 

Ex Post Gross 

NTGR 

Ex Post Net 

Energy 

Savings 

(kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Energy 

Savings 

(kWh) 

Summer 

Peak 

Demand 

(kW) 

Winter 

Peak 

Demand 

(kW) 

Main Channel 32,739,912 5,627 3,195 0.87 28,648,110 4,910 2,792 

Lighting 30,390,723 5,004 2,896 0.88 26,726,741 4,401 2,547 

HVAC 1,030,005 446 111 0.82 842,427 365 91 

Food Service Products 553,627 58 63 0.82 452,804 47 51 

Pumps and Drives 561,088 70 77 0.82 458,906 57 63 

Process Equipment 204,470 49 49 0.82 167,233 40 40 

Midstream Channel 11,717,043 2,081 970 1.00 11,717,043 2,081 970 

Online Store 2,139,742 434 75 1.00 2,139,742 434 75 

Total 46,596,696 8,142 4,240  42,504,895 7,425 3,836 
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5. Summary Form 

 

 

 

 

 

 

 

 

Date July 24, 2019 

Region(s) Duke Energy Kentucky 

Evaluation Period 
January 1, 2016– 

December 31, 2018 

Annual kWh Savings 

(ex post net) 
42,505 MWh 

Coincident kW Impact 

(ex post net) 

7.4 MW (Summer)  

3.8 MW (Winter) 

Measure Life Not Evaluated 

Net-to-Gross Ratio 
87.4% overall; 87.9% lighting; 81.8% non-

lighting (based on 2018 DEO evaluation) 

Process Evaluation No 

Previous Evaluation(s) 

Impact Evaluation of the Non-Residential 

Smart $aver® Prescriptive Program in 

Ohio and Kentucky; November 21, 2013 

Evaluation Methodology 

The evaluation team performed a limited 

gross and net impact analysis, leveraging 

results from a recently completed 

evaluation for the Duke Energy Ohio Non-

Residential Smart $aver® Prescriptive 

Program. 

For the gross impact analysis, we reviewed 

program-tracking data and developed a 

comprehensive database of program 

measures and ex ante savings. We 

updated per-unit “deemed” savings 

values for lighting measures included in 

the DEO deemed savings review with DEK-

specific hours of use values from the DEK 

program database, as well as coincidence 

factors and waste heat factors, weighted 

by building type. For non-lighting 

measures included in the DEO deemed 

savings review, we applied DEO ex post 

savings values. Finally, we estimated ex 

post gross energy and demand savings, by 

technology, based on these per-unit 

deemed savings adjustments and quantity 

adjustments from the DEO evaluation. 

The net impact evaluation developed ex 

post net energy and demand savings by 

applying net-to-gross ratios from the DEO 

evaluation to DEK ex post  gross savings.  

Program Description 

The Duke Energy Kentucky Non-Residential Smart $aver® 

Prescriptive Program provides incentives to commercial and 

industrial customers for a range of measures, including 

lighting; HVAC systems; pumps and drives; process 

equipment; food service products; and information 

technology equipment. The program works with trade allies to 

promote the program and drive participation. The program 

also offers two alternative channels where customers can 

purchase a subset of products offered through the main 

channel at comparable incentive levels either online through 

the Business Savings Store or directly from distributors as 

part of the midstream channel. 

Duke Energy Kentucky 

Non-Residential Smart $aver® Prescriptive Program 

 

Completed EM&V Fact Sheet 
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6. DSMore Table 

The Excel spreadsheet containing measure-level inputs for Duke Energy Analytics is provided in a separate 

file. Per-measure savings values in the spreadsheet are based on the gross and net impact analyses reported 

above. The evaluation scope did not include updates to measure life assumptions. 

[DSMore Table provided in a separate file] 
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Appendix A. Deemed Savings Review Memorandum 

The Word document containing the deemed savings review memorandum is provided in a separate file. 

[Deemed Savings Review Memorandum provided in a separate file] 
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For more information, please contact:  

Antje Flanders 

Vice President 

617-492-1400 tel 

617-497-7944 Fax 

aflanders@opiniondynamics.com 

 

1000 Winter Street 

Waltham, MA 02451 
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1 Executive Summary 

1.1 Program Summary  

The Save Energy and Water Kit Program (SEWKP) is a Duke Energy program that provides 
free energy and water efficiency kits to pre-selected households in the Duke Energy Kentucky 
(DEK) jurisdiction. The kits include aerators for kitchen and bathroom sink faucets, 
showerheads, and water heater pipe wrap. 

1.2 Evaluation Objectives and Results 
This report presents the results and findings of evaluation activities for DEK SEWKP conducted 
by the evaluation team, collectively Nexant Inc. and our subcontracting partner, Opinion 
Dynamics, for the program year of July 2018 – June 2019. 

1.2.1 Impact Evaluation 
The evaluation team conducted the evaluation as detailed in this report to estimate energy and 
demand savings attributable to the DEK program. The evaluation was divided into two research 
areas - to determine gross savings and net savings (or impacts). Gross impacts are energy and 
demand savings estimated at a participant’s home that are the direct result of the homeowner’s 

installation of a measure included in the SEWKP kit. Net impacts reflect the degree to which the 
gross savings are a result of the program efforts and funds.  

Table 1-1, Table 1-2, and Table 1-3 present the summarized findings of the impact evaluation 
for the DEK jurisdiction. All totals in Table 1-1, excluding the population, are weighted averages 
based on the 2018-2019 evaluation sample and represent expected savings from the average 
participant. 

Table 1-1: Energy Savings per Kit 

Kit Size Population 
Reported 

Energy (kWh) 
Energy 

Realization Rate 
Gross Verified 
Energy (kWh) 

Small 734 672 61.7% 414 

Medium 369 843 60.3% 508 

Program Total 1,103 729 61.1% 446 
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Table 1-2: Demand Savings per Kit 

Kit Size 

Summer Demand (kW) Winter Demand (kW) 

Reported 
Realization 

Rate 
Gross 

Verified 
Reported 

Realization 
Rate 

Gross 
Verified 

Small 0.054 68.7% 0.037 0.077 64.2% 0.049 

Medium 0.067 66.5% 0.045 0.075 80.2% 0.060 

Program Total 0.058 67.9% 0.040 0.076 69.4% 0.053 

Table 1-3: Program Level Savings 

Measurement Population Reported 
Realization 

Rate 
Gross Verified 

Energy (kWh) 

1,103 

804,315 61.1% 491,780 

Summer Demand (kW) 64.2 67.9% 43.6 

Winter Demand (kW) 83.9 69.4% 58.2 

The portion of gross verified savings by measure type are presented in Figure 1-1. Per unit 
energy and demand savings by measure and program net to gross ratio details are presented in 
Table 1-4. 

Figure 1-1: Portion of Program Verified Savings by Measure 
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Table 1-4: DEK Verified Impacts by Measure 

Measure 
Energy 

Savings per 
unit (kWh) 

Summer Demand 
Savings per unit 

(kW) 

Winter Demand 
Savings per 

unit (kW) 

Free 
Ridership 

Spillover 
Net to 
Gross 
Ratio 

Low-flow Showerhead 256.3 0.0216 0.0297 

12.0% 11.1% 99.1% 
Low-flow Kitchen Aerator 55.7 0.0039 0.0051 

Low-flow Bathroom Aerator 9.6 0.0018 0.0024 

Pipe Wrap* 5.9 0.0007 0.0007 

* Savings for pipe tape is a per linear foot measurement

1.2.2 Process Evaluation 

The process evaluation assessed opportunities for improving the program’s design and delivery 

in the DEK service territory. It specifically documented participant experiences by investigating 
participating household responses to the kits and the extent to which the kits effectively motivate 
households to save energy.  

The evaluation team reviewed program documents and conducted telephone and web surveys 
with households that received a kit (n=174). The team also conducted in-depth interviews with 
utility and implementation staff. 

Program Successes  

The 2018-2019 DEK SEWKP evaluation found successes in the following areas: 

Most participants are satisfied with kit items and report high satisfaction with the 
program overall. Eighty-four percent of participants reported they were highly satisfied with the 
program overall, and less than 10% of participants reported dissatisfaction with each of the 
specific measures. 

Kit instructions are perceived as highly helpful among SEWKP participants. Seventy-
seven percent of participants said they read the instructional insert from their kit that offers 
detailed instructions on self-installing the measures, nearly three-quarters of whom said the 
instructions were highly helpful. 

The program influenced household to install kit measures. Most participating households 
installed at least one measure from the kit and the vast majority of installed measures, once 
installed, remained installed. Participants were highly influenced by the program to install kit 
measures, as demonstrated by low free ridership rates. Further, 19% of respondents reported 
program-attributable spillover. 

Program Challenges 

The 2018-2019 DEK SEWKP evaluation found some challenges in the following areas: 
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Low water pressure is the primary contributor to dissatisfaction and uninstallation rates. 
Complaints of excessively low water pressure were the primary drivers of dissatisfaction with 
and uninstallation of water saving measures among a small minority of participants who were 
dissatisfied with or uninstalled items. 

Fewer participants are installing at least one measure. Slightly less than three-quarters of 
participants installed at least one measure. This reflects a decrease in installation rates for all 
four measures and is a lower in-service rate than seen in previous SEWKP evaluation cycles 
across Duke Energy jurisdictions. 

1.3 Evaluation Conclusions and Recommendations  
The evaluation findings led to the following conclusions and recommendations for the program: 

Conclusion 1: The program model is highly successful: it leverages low-cost measures 
to foster energy savings that would not have happened otherwise. Duke Energy’s easy 

process for requesting and receiving a kit with free energy and water-saving items motivated 
over 1,100 customers to request and install energy saving measures in their home during the 
evaluation period. Most participants installed at least one measure from the kit, relatively few 
measures get uninstalled, and many participants reported installing additional energy saving 
items since receiving the kit. The majority of participants said they would not have installed any 
of the items on their own, as represented by low free ridership rates, and the program is 
reaching a diverse range of customers in terms of household characteristics and demographics. 

Recommendation: Continue using SEWKP to encourage Duke Energy customers to 
save energy and water. 

Conclusion 2: The water-saving measures’ low flow water pressure results in some 
minor dissatisfaction and uninstallation issues. Complaints of excessively low water 
pressure were the primary drivers of measure dissatisfaction and uninstallation. However, only a 
minority of participants were dissatisfied with or uninstalled water-saving items. The program 
has started offering showerhead upgradesfor on-line participants that allows them to choose 
their preferred showerhead style, but this was unavailable during the 2018-19 evaluation period 

Recommendation: Monitor how showerhead upgrades affect satisfaction and 
uninstallation rates going forward. 

Conclusion 3: Fewer participants are installing at least one measure. Seventy-two percent 
of participants reported installing at least one item from the kit, which is lower than the in-service 
rates seen for this program in the past evaluation cycle  

Recommendation: Monitor installation rates in other jurisdictions in upcoming 
evaluations to determine if this downward trend is specific to Ohio and Kentucky, 
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leveraging reincorporated survey questions that ask why participants did not install 
measures. 
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2 Introduction and Program Description  

2.1 Program Description 

2.1.1 Overview 
The Save Energy and Water Kit Program (SEWKP) is a Duke Energy program that provides 
free energy and water efficiency kits to pre-selected households in Duke Energy Kentucky 
(DEK) territory. The kits include low-flow aerators for kitchen and bathroom sink faucets, low-
flow showerheads, and water heater pipe wrap. 

2.1.2 Energy Efficiency Kit Measures 
Table 2-1 lists the kit’s contents included in the evaluation scope. There are two kit sizes, which 

dictate the number of showerheads and bathroom aerators the participant receives. In addition 
to the measures below, the kit includes plumbing tape, a rubber gasket opener to remove old 
aerators and showerheads, and an instructional insert that has detailed installation instructions. 
Duke Energy has additional installation instruction information available on their website. 

Table 2-1: Kit Measures and Quantity  

Measures Small Kit Medium Kit 

Low-flow Showerhead (1.5 gpm) 1 2 

Low-flow Bathroom Faucet Aerator (1.0 gpm) 2 2 

Low-flow Kitchen Faucet Aerator (1.0 gpm) 1 1 

Pipe Wrap (up to 10’ of coverage) 1 1 

 

2.2 Program Implementation 

2.2.1 Participant Identification and Recruitment 
Every month Duke Energy’s internal analytics department identifies households to recruit into 

the program. They look through customer accounts for single family electric-only accounts that 
have not participated in SEWKP or any other programs with similar measures (specifically, the 
Energy Efficiency Education in Schools and Home Energy House Call programs). Pre-selected 
households are then assigned either a small or medium kit based on household square footage. 
Next, Duke Energy approaches these customers through either emails, if the pre-selected 
customer has an email address on file, or business reply cards (BRC). Simultaneously, Duke 
Energy sends the implementer – Energy Federation, Inc. (EFI) – a list of pre-selected accounts 
that received an offer to participate in the SEWKP that month. Email messages provide a link for 
the customer to join the program and households that receive the BRC simply detach the reply 
form and put it back in the mail (postage is pre-paid). Alternatively, customers may also call a 
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toll free number, provided on the email or BRC, to confirm eligibility and request their free kit. 
EFI then ships the appropriate kit (small or medium) to registered households. 

2.2.2 Participation  
For the defined evaluation period of July 1st, 2018 through June 30th 2019, the program 
recorded a total of 1,103 kit recipients in DEK. During survey recruitment of sampled customers, 
0% of participants reported that their kit did not arrive in the mail. 

2.3 Key Research Objectives 
Over-arching project goals will follow the definition of impact evaluation established in the 
“Model Energy-Efficiency Program Impact Evaluation Guide – A Resource of the National Action 
Plan for Energy Efficiency,” November 2007: 

“Evaluation is the process of determining and documenting the results, benefits, 

and lessons learned from an energy-efficiency program. Evaluation results can be 

used in planning future programs and determining the value and potential of a 

portfolio of energy-efficiency programs in an integrated resource planning process. 

It can also be used in retrospectively determining the performance (and resulting 

payments, incentives, or penalties) of contractors and administrators responsible 

for implementing efficiency programs”.  

Evaluation has two key objectives:  

1) To document and measure the effects of a program and determine whether it met its 
goals with respect to being a reliable energy resource.  

2) To help understand why those effects occurred and identify ways to improve the 
program. 

2.3.1 Impact 
As part of evaluation planning, the evaluation team outlined the following activities to assess the 
impacts of the DEK SEWKP:  

 Quantify accurate and supportable energy (kWh) and demand (kW) savings for 
energy efficient measures implemented in participants’ homes; 

 Assess the rate of free riders from the participants’ perspective and determine 

spillover effects; 

 Benchmark verified measure-level energy impacts to applicable technical reference 
manual(s) and other Duke-similar programs in other jurisdictions. 

2.3.2 Process 
The process evaluation assessed opportunities for improving the design and delivery of the 
program in DEK service territory. It specifically documented participant experiences by 
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investigating participant responses to the energy efficiency kits and the extent to which the kits 
effectively motivate households to save energy and water.  

The evaluation team assessed several elements of the program delivery and customer 
experience, including: 

Motivation:  

 What motivated participants to request and install the measures in the kit?  

 In what ways, if any, did the program motivate participants to adopt new 
energy and water saving behaviors? 

Program experience and satisfaction:  

 How satisfied are participants with the overall program experience and kit 
items in terms of ease of use and measure quality?  

Challenges and opportunities for improvement:  

 Are there any inefficiencies or challenges with the delivery of the program?  

 Are there any measures that have particularly low installation rates? If so, 
why? 

 Are there any measures that have particularly high uninstallation rates? If so, 
why? 

Participant household characteristics:  

 What are demographic characteristics of those who received the kits?  

2.4 Evaluation Overview 
The evaluation team divided its approach into key tasks to meet the goals outlined: 

 Task 1 – Develop and manage evaluation work plan to describe the processes that 
will be followed to complete the evaluation tasks outlined in this project; 

 Task 2 – Conduct a process review to determine how successfully the programs are 
being delivered to participants and to identify opportunities for improvement; 

 Task 3 – Verify gross and net energy and peak demand savings resulting from 
SEWKP through verification activities of a sample of 2018-2019 program 
participants. 

2.4.1 Impact Evaluation 
The primary determinants of impact evaluation costs are the sample size and the level of rigor 
employed in collecting the data used in the impact analysis. The accuracy of the study findings 
is in turn dependent on these parameters. Techniques that we used to conduct our evaluation, 
measurement, and verification (EM&V) activities, and to meet the goals for this evaluation, 
included telephone and web-based surveys with program participants, best practice review, and 
interviews with implementation and program staff. 
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Figure 2-1 demonstrates the principal evaluation team steps organized through planning, core 
evaluation activities, and final reporting. 

Figure 2-1: Impact Evaluation Process 

 

The evaluation is generally comprised of the following steps, which are described in further 
detail throughout this report: 

 Participant Surveys: The file review for all sampled and reviewed program 
participation concluded with a telephone and/or web-based survey with the 
participants. Table 2-2 below summarizes the number of surveys completed. The 
samples were drawn to meet a 90% confidence and 10% precision level based upon 
the expected and actual significance (or magnitude) of program participation, the 
level of certainty of savings, and the variety of measures.  

 Calculate Impacts: Data collected via surveys enabled the evaluation team to 
calculate gross verified energy and demand savings for each measure.  

 Estimate Net Savings: Net impacts are a reflection of the degree to which the gross 
savings are a result of the program efforts and incentives. The evaluation team 
estimated free-ridership and spillover based on self-report methods through surveys 
with program participants. The ratio of net verified savings to gross verified savings is 
the net-to-gross ratio as an adjustment factor to the reported savings. 

2.4.2 Process Evaluation 
Process evaluation examines and documents: 

 Program operations 

 Stakeholder satisfaction 
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 Opportunities to improve the efficiency and effectiveness of program delivery 

To satisfy the evaluation, measurement, and verification (EM&V) objectives for this research 
effort, the evaluation team reviewed program documents and conducted telephone and web 
surveys with participating households who received a kit. The team also held in-depth interviews 
(IDI) with utility and implementation staff. Table 2-2 provides a summary of the activities the 
evaluation team conducted as part of the DEK SEWKP process and impact evaluation.  

Table 2-2: DEK SEWKP Summary of Evaluation Activities 

Target Group 2018 Population Sample 
Confidence
/Precision 

Method 

Impact Activities 

DEK Participants 1,103 174 90/5.8 Telephone/Web Survey 

Process Activities 

DEK Participants 1,103 174 90/5.8 Telephone/Web Survey 

Duke Energy Program Staff n/a 1 n/a Telephone IDI 

Implementer Staff: EFI n/a 1 n/a Telephone IDI 
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3 Impact Evaluation  

3.1 Methodology  
The evaluation team’s impact analysis focused on the energy and demand savings attributable 

to the SEWKP for the period of July 2018 through June 2019. The evaluation was divided into 
two research areas: to determine gross savings and net savings (or impacts). Gross impacts are 
energy and demand savings estimated at a participant’s home that are the direct result of the 

homeowner’s installation of a measure included in the program-provided energy saving kit. Net 
impacts are a reflection of the degree to which the gross savings are a result of the program 
efforts and funds. The evaluation team verified energy and demand savings attributable to the 
program by conducting the following impact evaluation activities: 

 Review of DEK participant database. 

 Completion of telephone and web-based surveys to verify key inputs into savings 
calculations. 

 Estimation of gross verified savings using primary data collected from participants. 

 Comparison of the gross-verified savings to program-evaluated results to determine 
kit-level realization rates. 

 Application of attribution survey data to estimate net-to-gross ratios and net-verified 
savings at the program level. 

3.2 Database and Historical Evaluation Review  
Duke Energy provided the evaluation team with a program database for the SEWKP 
participation within each jurisdiction. The program database provided participant contact 
information including account number, address, phone number, email address (if available), and 
whether or not the participant was willing to be contacted. Because Duke Energy was able to 
provide both phone numbers and email addresses, we were able to design a sampling 
approach that could take advantage of both phone and web-based surveying.  

The evaluation team conducted a benchmarking review of the uncertainty of ex-ante savings 
estimates by comparing multiple technical reference manuals (TRMs) and SEWKP evaluations 
conducted in select Duke Energy jurisdictions. The details of the benchmarking review are 
referenced in Table 3-1. The listed savings values include the impact of in-service rates. 
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Table 3-1: Comparison of Ex-Ante SEWKP Savings to Peer Group Estimates 

Measure 

DEK 2018 
ex-ante 

savings1 
(kWh) 

Ohio 2010 
TRM2 

(kWh) 

Illinois 
2019 TRM3  

(kWh) 

Indiana 
2015 TRM4  

(kWh) 

Mid-Atlantic 
2018 TRM5 

(kWh) 

Pennsylvania 
2016 TRM6 

(kWh) 

Showerhead (1.5 gpm) 171.0 165.3 155.5 293.9 390.1 363.9 

Bathroom Faucet Aerator (1.0 gpm) 96.0 20.2 13.5 15.9 26.2 56.4 

Kitchen Faucet Aerator (1.0 gpm) 79.0 20.2 105.6 122.2 200.8 145.0 

Pipe Wrap 46.0 18.6 19.3 18.6 9.4 20.9 
1 Provided by Duke Energy 
2 State of Ohio Energy Efficiency Technical Reference Manual. August, 2010 
3 Illinois Statewide Technical Reference Manual for Energy Efficiency, v7.0. September, 2018 
4 Indiana Technical Reference Manual, v2.1. July, 2015 
5 Mid-Atlantic Technical Reference Manual v8. May, 2018 
6 Pennsylvania Public Utility Commission Technical Reference Manual. June, 2016 
 

While Table 3-1 does illustrate variation in deemed savings among each source for each given 
measure, much of this variation reflects different in-service rate and water heat fuel type 
assumptions. Also of note is that the Ohio and Mid-Atlantic TRMs do not differentiate parameter 
assumptions between bathroom and kitchen faucet aerators. For this reason, the evaluation 
team ultimately used assumptions outlined by the Indiana and Pennsylvania TRMs to capture 
different usage patterns between each aerator location. All other parameters not mined from the 
participant survey generally relied on either the Ohio or Indiana TRM assumptions. 

3.3 Sampling Plan and Achievement  
To provide representative results and meet program evaluation goals, a sampling plan was 
created to guide all evaluation activity. A random sample was created to target 90/10 confidence 
and precision at the program level assuming a coefficient of variation (Cv) equal to 0.5.  

3.3.1 DEK Sample 
After reviewing the program database, we identified a population of 1,103 participants within our 
defined evaluation period. Based on this population, the evaluation team established sub-
sample frames for phone and web-based survey administration. Customers who were flagged 
as “do not contact” in the participation database were excluded from the sample frame. As 
illustrated in Table 3-2 below, we completed a total of 174 surveys among Kentucky program 
participants between October 14th and 28th, 2019. This sample size resulted in a precision of 
±5.8% at a 90% confidence interval.  
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Table 3-2: DEK Impact Sampling 

Survey Mode Sample 
Frame 

Sampled 
Participants 

Achieved Precision at 
90% Confidence 

Phone 313 43 

90/5.8 Web-based 685 131 

Total 9981 174 

3.4 Description of Analysis 

3.4.1 Telephone and web-based surveys 
The evaluation team performed telephone and web-based surveys to gain key pieces of 
information used in the savings calculations. Results of the completed surveys were used to 
inform our program-wide assumptions as detailed in Table 3-3. 

Table 3-3: Participant Data Collected and Used for Analysis 

Measure Data Collected Assumption 

Showerhead 

Bathroom Faucet Aerator 

Kitchen Faucet Aerator 

Units Installed 
In-Service Rate 

Units Later Removed 

Hot Water Fuel Type % Electric DHW 

Frequency of Showers Hot Water 
Consumption Duration of Showers 

Pipe Wrap 

Pipe Wrap Used 
In-Service Rate 

Pipe Wrap Removed 

Hot Water Fuel Type % Electric DHW 

Length of Insulated Pipe Pipe Length 

 

3.4.2  In-Service Rate 
The in-service rate (ISR) represents the ratio of equipment installed and operable to the total 
pieces of equipment distributed and eligible for installation. For example, if 15 telephone 
surveys were completed for customers receiving 1 bathroom aerator each, and five customers 
reported to still have the aerator installed and operable, the ISR for this measure would be five 
out of 15 or 33%. In some instances equipment was installed, but may have been removed later 
due to homeowner preferences. In these cases the equipment is no longer operable and 
therefore contributes negatively to the ISR. In-service rates for each measure from all eligible 
survey respondents are detailed in Table 3-4. 

                                                           
1 Differences in program participation and sample frame are due participants with “do not contact” designations 
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Table 3-4: DEK SEWKP In-Service Rates 

Measure Distributed Installed Removed ISR 

Showerhead 233 96 10 37% 

Bathroom Faucet Aerator 348 92 8 24% 

Kitchen Faucet Aerator 174 56 9 27% 

Pipe Wrap*  174 51 0 29% 

              *Quantity of pipe tape packages 

In-service rates for all measures are lower than reported values for past evaluations of the 
SEWKP in other service territories, but they’re also aligned with ISRs from the 2018-19 SEWKP 
evaluation in the Duke Energy Ohio service territory. The cause of this drop is unknown at the 
moment, but may be due to introduction of email recruitment that lessens the effort needed to 
participate in the program and results in participants who are less committed to installing the 
equipment, program saturation within the targeted population that is now reaching into homes 
that are less motivated to completed installs, or market wide shifts in energy and water 
efficiency within the DEK service territory. The latter of these options will be tested as 
evaluations are completed for other Duke Energy service territories, but those results are 
unavailable at this time. 

3.4.3 Kit Measure Savings 
The next section of the evaluation report provides a summary of the algorithms used to estimate 
energy and demand savings for each of the kit items. Input parameters were provided by 
program participant responses in the surveys. For more technical inputs the evaluation applied 
secondary data sources such as the Ohio or Indiana TRMs. Where the Ohio 2010 TRM made 
appropriate distinctions, the evaluation team used Ohio parameter assumptions due to its 
geographic relevance to the DEK territory. However, where the Ohio TRM lacked granularity, 
the evaluation team elected to use the Indiana TRM as the secondary data source for savings 
inputs. Specifically the Indiana TRM provided more comprehensive savings algorithms along 
with the most applicable secondary source for differentiating between kitchen and bathroom 
water use. 

Demand savings coincident factors (CF) for the summer and winter seasons were estimated to 
align with peak demand periods for Duke Energy Kentucky2 using the study on residential 
domestic hot water use referenced by the Ohio TRM3. This method takes into account the 
average hot water use by fixture type (showerhead, faucet aerator) during the peak period along 
with the probability of the evaluation daily hours of use occurring at the same time. 

                                                           
2 Summer Demand Peak: July, 4pm to 5pm and Winter Demand Peak: January, 7pm to 8pm 

3 Aquacraft, DeOreo and Mayer, The End Uses of Hot Water in Single Family Homes from Flow Trace Analysis 
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3.4.3.1 Faucet Aerators 
The Save Energy and Water Kit contained one kitchen faucet aerator and multiple bathroom 
faucet aerators. Participants receiving a kit were provided two bathroom faucet aerators. The 
equations below outline the algorithms utilized to estimate savings accrued by the faucet aerator 
measures with parameters defined in Table 3-5. 

Equation 3-1: Faucet Aerator Energy Savings 

∆𝑘𝑊ℎ = 𝐼𝑆𝑅 × 𝐸𝐿𝐸𝐶 × [
∆𝐺𝑃𝑀 × 𝑀𝑃𝐷 × 𝑃𝐻 × 𝐷𝑅 × 8.3

𝐵𝑇𝑈
𝑔𝑎𝑙 ∙ °𝐹

× ∆𝑇 × 365
𝑑𝑎𝑦𝑠
𝑦𝑒𝑎𝑟

𝐹𝐻 × 3,412
𝐵𝑇𝑈
𝑘𝑊ℎ

× 𝑅𝐸
] 

Equation 3-2: Faucet Aerator Demand Savings 

∆𝑘𝑊 =
𝐼𝑆𝑅 × 𝐸𝐿𝐸𝐶 × ∆𝐺𝑃𝑀 × 60 ×  𝐷𝑅 × 8.3

𝐵𝑇𝑈
𝑔𝑎𝑙 ∙ °𝐹

× 𝐶𝐹 × ∆𝑇

3,412
𝐵𝑇𝑈
𝑘𝑊ℎ

× 𝑅𝐸
 

Table 3-5: Inputs for Faucet Aerator Measures Savings Calculations 

Input Units 
Aerator Savings Input 

Source 
Kitchen Bathroom 

ISR n/a 27% 24% Participant survey responses 

ELEC n/a 90% Participant survey responses 

∆GPM gpm 1.2 
Baseline, federal code minimum  

Retrofit, product specification sheet  

MPD minutes/day 4.5 1.6 Indiana TRM v2.1 

PH people in home 2.7 2.5 Participant survey responses 

DR n/a 50% 70% Indiana TRM v2.1 

∆T °F 35.2 28.2 
Tempin, Ohio 2010 TRM 

Tempout, Indiana TRM v2.1 

FH Units 1.0 1.9 Participant survey responses 

RE N/A 98% Ohio 2010 TRM 

CF, summer n/a 0.0051 0.0023 Ohio 2010 TRM, adjusted 

CF, winter n/a 0.0067 0.0031 Ohio 2010 TRM, adjusted 

 

Outside of the Ohio TRM the evaluation team determined that Indiana TRM (v2.1) provided the 
most applicable secondary by differentiating between kitchen and bathroom water use and 
providing more comprehensive algorithms. Where the Ohio 2010 TRM made appropriate 
distinctions, the evaluation team used the Ohio parameter assumptions due to its geographic 
relevance to the DEK territory. However, where the Ohio TRM lacked granularity, the evaluation 
team elected to use the Indiana TRM as the secondary data source for estimating savings. 
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3.4.3.2 Showerheads 
The Save Energy and Water Kit contained multiple low-flow showerheads with the quantity 
depending on the size of the kit received. Participants receiving a small kit received one 
showerhead; those qualifying for a medium kit received two showerheads. The equations below 
outline the algorithms utilized to estimate savings accrued by the faucet aerator measures with 
parameters defined in Table 3-6. 

Equation 3-3: Showerhead Energy Savings 

∆𝑘𝑊ℎ = 𝐼𝑆𝑅 × 𝐸𝐿𝐸𝐶 × [
∆𝐺𝑃𝑀 × 𝑀𝑆 × 𝑆𝑃𝐷 × 𝑃𝐻 × 8.3

𝐵𝑇𝑈
𝑔𝑎𝑙 ∙ °𝐹

× ∆𝑇 × 365
𝑑𝑎𝑦𝑠
𝑦𝑒𝑎𝑟

𝑆𝐻 × 3,412
𝐵𝑇𝑈
𝑘𝑊ℎ

× 𝑅𝐸
] 

Equation 3-4: Showerhead Demand Savings 

∆𝑘𝑊 =
𝐼𝑆𝑅 × 𝐸𝐿𝐸𝐶 × ∆𝐺𝑃𝑀 × 60 × 8.3

𝐵𝑇𝑈
𝑔𝑎𝑙 ∙ °𝐹

× 𝐶𝐹 × ∆𝑇

3,412
𝐵𝑇𝑈
𝑘𝑊ℎ

× 𝑅𝐸
 

Table 3-6: Inputs for Showerhead Savings Calculations 

Input Units 
Showerhead 

Savings Input 
Source 

ISR n/a 37% Participant survey responses 

ELEC n/a 90% Participant survey responses 

∆GPM gpm 1.0 
Baseline, federal code minimum 

Retrofit, product specification sheet 

MS minutes/shower 9.5 Participant survey responses 

SPD showers/person/day 1.1 Participant survey responses 

PH people in home 2.6 Participant survey responses 

∆T °F 43.2 
Tempin, Ohio 2010 TRM 

Tempout, Indiana TRM v2.1 

SH showers/home 1.33 Participant survey responses 

RE n/a 98% Ohio 2010 TRM 

CF, summer n/a 0.0101 Ohio 2010 TRM, adjusted 

CF, winter n/a 0.0139 Ohio 2010 TRM, adjusted 

 

3.4.3.3 Insulating Pipe Wrap 
All participants received a 15 foot roll of pipe wrap insulation with their kit. To estimate the 
impacts resulting from the installation pipe wrap measure, the evaluation team used the 
algorithms presented below.  
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Equation 3-5: Insulating Pipe Wrap Energy Savings 

∆𝑘𝑊ℎ = 𝐼𝑆𝑅 × 𝐸𝐿𝐸𝐶 ×
(

1
𝑅𝑒𝑥

−
1

𝑅𝑛𝑒𝑤
) × 𝐿 × 𝐶 × ∆𝑇 × 8,760

𝜂𝐷𝐻𝑊 × 3,413
 

Equation 3-6: Insulating Pipe Wrap Demand Savings 

∆𝑘𝑊 =
∆𝑘𝑊ℎ

8,760
 

Table 3-7: Inputs for Insulating Pipe Wrap Savings Calculations 

Input Units 
Pipe Wrap 

Savings Input 
Source 

ISR n/a 30% Participant survey responses 

ELEC n/a 90% Participant survey responses 

Rex n/a 1.00 Ohio 2010 TRM 

Rnew n/a 3.00 Product specification sheet 

L 
linear 
feet 

4.9 Survey Responses* 

C feet 0.20 Indiana TRM (Average of 1/2" and 3/4" pipe) 

ΔT °F 65 Ohio 2010 TRM 

ƞDHW n/a 98% Ohio 2010 TRM 

*Participant-provided estimated lengths of hot water pipe covered by the pipe tape was used to estimate verified savings.  

Through a combination of participant survey responses as well as TRM and other deemed 
values, we estimated the parameter inputs presented above in Table 3-7. 

3.5 Targeted and Achieved Confidence and Precision  
We developed the SEWKP evaluation plan with the goal of achieving a target of 10% relative 
precision at the 90% confidence interval across both jurisdictions at the program level. Due to a 
high response rate from the web-based surveys, the evaluation team was able to surpass this 
target and achieve a high level of statistical precision. The final DEK sample yielded a relative 
precision of +/- 5.8% at the 90% confidence level (Table 3-8).  

Table 3-8: Targeted and Achieved Confidence and Precision 

Program Targeted 
Confidence/Precision 

Achieved 
Confidence/Precision 

DEK SEWKP 90/10.0 90/5.8 
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3.6 Results 

Measure-level and kit-level energy savings values for the DEK jurisdiction are detailed in Figure 
3-1 and Table 3-9. 

Figure 3-1: Gross Verified Energy Savings 

 
 

Table 3-9: Measure-Level Reported and Verified Gross Energy Savings 

Measure 
Reported Energy 
Savings, per unit 

(kWh) 

Realization 
Rate 

Verified Energy 
Savings, per unit 

(kWh) 

Low-flow Showerhead 171.0 149.9% 256.3 

Low-flow Kitchen Aerator 79.0 70.5% 55.7 

Low-flow Bathroom Aerator 96.0 10.0% 9.6 

Pipe Wrap* 46.0 12.9% 5.9 

          * Savings for pipe wrap is a per linear foot measurement  

Measure-level and kit-level demand savings are detailed in Table 3-10. 

Table 3-10: DEK Measure-Level Reported and Verified Demand Gross Savings 

Measure 

Summer Demand, per unit (kW) Winter Demand, per unit (kW) 

Reported 
Realization 

Rate 
Gross 

Verified  
Reported 

Realization 
Rate 

Gross 
Verified  

Low-flow Showerhead 0.0137 157.9% 0.0216 0.0195 152.4% 0.0297 

Low-flow Kitchen Aerator 0.0063 61.4% 0.0039 0.0090 56.8% 0.0051 

Low-flow Bathroom Aerator 0.0076 23.6% 0.0018 0.0108 21.8% 0.0024 

Pipe Wrap* 0.0037 18.3% 0.0007 0.0053 12.8% 0.0007 

* Savings for pipe wrap is a per linear foot measurement 
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The impact evaluation for the 2018-2019 program resulted in a program energy realization rate 
of 61.1% and a demand realization rate of 67.9% (summer) and 69.4% (winter) as presented in 
Table 3-11 and Table 3-12. 

Table 3-11: Energy Savings per Kit 

Kit Size Population 
Reported 

Energy (kWh) 
Energy 

Realization Rate 
Gross Verified 
Energy (kWh) 

Small 734 672.0 61.7% 414 

Medium 369 843.0 60.3% 508 

Program Total 1,103 729.2 61.1% 446 

 

Table 3-12: Demand Savings per Kit 

Kit Size 

Summer Demand (kW) Winter Demand (kW) 

Reported 
Realization 

Rate 
Gross 

Verified  
Reported 

Realization 
Rate 

Gross 
Verified 

Small 0.054 68.7% 0.037 0.077 64.2% 0.049 

Medium 0.067 66.5% 0.045 0.075 80.2% 0.060 

Program Total 0.058 67.9% 0.040 0.076 69.4% 0.053 

 

Table 3-13 presents the reported and verified energy and demand savings for the 2018-2019 
program year. 

Table 3-13: Program Level Savings 

Measurement Population Reported 
Realization 

Rate 
Gross 

Verified 

Energy (kWh) 

1,103 

804,315 61.1% 491,780 

Summer Demand (kW) 64.2 67.9% 43.6 

Winter Demand (kW) 83.9 69.4% 58.2 
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4 Net-to-Gross Methodology and Results 

The evaluation team used participant survey data to calculate a net-to-gross (NTG) ratio for 
SEWKP. NTG reflects the effects of free ridership (FR) and spillover (SO) on gross savings. 
Free ridership refers to the portion of energy savings that participants would have achieved in 
the absence of the program through their own initiatives and expenditures (U.S. DOE, 2014).4  
Spillover refers to the program-induced adoption of additional energy-saving measures by 
participants who did not receive financial incentives or technical assistance for the additional 
measures installed (U.S. DOE, 2014). The evaluation team used the following formula to 
calculate the NTG ratio: 

𝑁𝑇𝐺 = 1 − 𝐹𝑅 + 𝑆𝑂 

4.1 Free Ridership 
Free ridership estimates how much the program influenced participants to install the energy-
saving items included in the energy efficiency kit. Free ridership ranges from 0 to 1, 0 being no 
free ridership and 1 being total free ridership.  

The evaluation team used participant survey data to estimate free ridership. The survey used 
several questions to identify items that a given participant installed and did not later uninstall: 
respondents were only asked free ridership questions about items that remained installed by the 
date of the survey. 

The evaluation team’s methodology for calculating free ridership consists of two components, 
free ridership change (FRC) and free ridership influence (FRI), both of which range from 0 to .5 
in value.  

𝐹𝑅 = 𝐹𝑅𝐶 + 𝐹𝑅𝐼 

4.1.1 Free Ridership Change 
FRC reflects what participants reported they would have done if the program had not provided 
the items in the kit. For each respondent, the survey assessed FRC for each measure that the 
respondent installed and did not later uninstall. 

Specifically, the survey asked respondents which, if any, of the currently installed items they 
would have purchased and installed on their own within the next year if Duke Energy had not 
provided them. For respondents who installed more than one of a given measure (bathroom 

                                                           
4 The U.S. Department of Energy (DOE) (2014). The Uniform Methods Project: Methods for Determining Energy Efficiency Savings 
for Specific Measures. Chapter 23: Estimating Net Savings: Common Practices. Retrieved August 29, 2016 from 
http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter23-estimating-net-savings_0.pdf. 
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aerators or showerheads) that indicated they would have installed either of the multi-count 
measures on their own, we asked them a follow up question that determined how many of the 
number installed through the program that they would have installed on their own. 

For each measure, the evaluation team assigned one of the FRC values shown in the Table 
4-1, based on the respondents’ responses. FRC values range from 0.0 to 0.5. 

Table 4-1: Free Ridership Change Values 

What Respondent Would Have Done Absent the 
Program* 

FRC Value 

Would not have purchased and installed the item 
within the next year 

0.00 

Would have purchased and installed the item within 
the next year 

Count respondent said would install on their own

Count respondent installed through program
 

*Survey response to: If you had not received the free efficiency items in the kit, would you have purchased and installed any of 

these same items within the next year? 

4.1.2 Free Ridership Influence 
FRI assesses how much influence the program had on a participant’s decision to install (and 

keep installed) the items in the kit. The survey asked respondents to rate how much influence 
four program-related factors had on their respective decisions to install the measures, using a 
scale from 0 (“not at all influential”) to 10 (“extremely influential”). The program-related factors 
included: 

 The fact that the items were free  

 The fact that the items were mailed to their home 

 Information provided by Duke Energy about how the items would save energy and 
water 

 Other information or advertisements from Duke Energy, including its website 

Asking respondents to separately rate the influence of each of the four above items had on the 
decision to install each measure would have been overly burdensome. Therefore, while the 
survey assessed FRC for each measure type, it assessed collective FRI for all measures.  

FRI is based on the highest-rated item in the FRI battery. The evaluation team assigned the 
following FRI scores, based on that rating (Table 4-2).  

Table 4-2: Free Ridership Influence Values 

Highest Influence Rating FRI Value 

0 0.50 

1 0.45 

2 0.40 

3 0.35 
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Highest Influence Rating FRI Value 

4 0.30 

5 0.25 

6 0.20 

7 0.15 

8 0.10 

9 0.05 

10 0.00 

4.1.3 Total Free Ridership 
The evaluation team calculated total free ridership by measure by calculating  

 First, measure-specific FR scores for each respondent by summing each 
respondent’s measure-specific FRC score with their FRI score.  

 Second, a measure-specific average FR score across all respondents, weighted by 
the number of units installed by each respondent.  

The evaluation team then estimated overall program-level free ridership by calculating a 
savings-weighted mean of the measure-specific FR scores. Table 4-3 presents the measure-
specific and overall FR estimates.  

Table 4-3: Measure-Specific Free Ridership Scores 

End-use 
Measure-Specific 

Free Ridership 

Showerhead 0.137 

Kitchen Faucet Aerator 0.063 

Bathroom Faucet Aerator 0.055 

Pipe Wrap 0.077 

Overall 0.120 

4.2 Spillover 
Spillover estimates energy savings from additional energy improvements made by participants 
who are influenced by the program to do so and is used to adjust gross savings. The evaluation 
team used participant survey data to estimate spillover. The survey asked respondents to 
indicate what energy-saving measures they had implemented since participating in the program. 
The evaluation team then asked participants to rate the influence the program had on their 
decision to purchase these additional energy-saving measures on a scale of 0 to 10, where 0 
means “not at all influential” and 10 means “extremely influential.”  

The evaluation team converted the ratings to a percentage representing the program-
attributable percentage of the measure savings, from 0% to 100%. The team then applied the 
program-attributable percentage to the savings associated with each reported spillover measure 
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to calculate the participant measure spillover (PMSO) for that measure. We defined the per-unit 
energy savings for the reported spillover measures based on ENERGY STAR® calculators, 
gross verified savings from DEO Smart $aver Program Evaluations, and algorithms and 
parameter assumptions listed in the 2010 Ohio TRM and the Illinois TRM v7.0. 

Since Duke Energy offered program incentives for a variety of energy-saving measures 
throughout the evaluation period, we compared the list of customers reporting measures as 
spillover against participation records for other Duke Energy programs that offered the measure. 
To avoid double-counting savings for measures already claimed by another Duke Energy 
offering, we excluded savings from measures that appeared in another program’s tracking data 

from our estimation of spillover savings.  

Participant measure spillover is calculated as follows: 

𝑃𝑀𝑆𝑂 = 𝐷𝑒𝑒𝑚𝑒𝑑 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 ∗ 𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐴𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑎𝑏𝑙𝑒 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 

The evaluation team summed all PMSO savings (Table 4-4). 

Table 4-4: DEK Sample PMSO, by Measure by Category 

Measure Category 
Total kWh for 

Category 
Percent Share of 

kWh 

HVAC  2,900  34% 

Appliance  2,079  24% 

LEDs  2,058  24% 

Insulation  558  6% 

Duct Sealing  476  6% 

CFLs  224  3% 

Water Heater  176  2% 

Windows  170  2% 

Total 8,641 100% 

The evaluation team then calculated gross program savings associated with sampled 
participants by summing the products of each measure’s average per household savings and 

the total sample size (Table 4-5). 

Table 4-5: DEK Sample Gross Program Savings (n=143) 

Measure 
Average per 

Household Savings 
(kWh) 

Verified Sample 
Savings  

(kWh) 

Showerhead 342.0 59,851 

Kitchen Faucet Aerator 55.7 9,752 

Bathroom Faucet Aerator 19.2 3,365 

Insulating Pipe Tape 28.9 5,057 
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Measure 
Average per 

Household Savings 
(kWh) 

Verified Sample 
Savings  

(kWh) 

Total 445.9 78,025 

The evaluation team then divided the summed jurisdictional PMSO values by the sample’s 

gross program savings to calculate an estimated spillover percentage for the program:  

𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝑆𝑂 =  
∑ 𝑃𝑀𝑆𝑂

∑𝑆𝑎𝑚𝑝𝑙𝑒 𝐺𝑟𝑜𝑠𝑠 𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝑆𝑎𝑣𝑖𝑛𝑔𝑠
 

 

𝐷𝐸𝑂 𝑆𝑂 =  
 8,614

78,025
 

These calculations produced a spillover estimate of 11.1% for the DEK program.   

4.3 Net-to-Gross 
Inserting the FR and SO estimates into the NTG formula (NTG = 1 – FR + SO) produces an 
NTG value of 1.01 for the program (Table 4-6). The evaluation team applied this NTG ratio to 
program-wide verified gross savings to calculate SEWKP kit net savings for the jurisdiction 
(Table 4-7). 

Table 4-6: Net-to-Gross Results 

Jurisdiction Free Ridership Spillover NTG 

DEK 0.120 0.111 0.991 

 
 

Table 4-7: Program Level Savings 

Measurement Population 
Gross 

Verified 
Net-to-

Gross Ratio 
Net 

Verified 

Energy (kWh) 

1,103 

491,780 

99.1% 

487,190 

Summer Demand (kW) 43.6 43.2 

Winter Demand (kW) 58.2 57.7 

KyPSC Case No. 2020-00266 
Appendix G 

Page 28 of 83

t-'1 Nexanr 



 

                 Save Energy and Water Kits 2018 – 2019 Evaluation Report 28 

5 Process Evaluation  

5.1 Summary of Data Collection Activities 
The process evaluation is based on interviews and surveys with program staff, implementer 
staff, and households who received a kit during the program evaluation year (Table 5-1). 

Table 5-1: Summary of Process Evaluation Data Collection Activities 

Target Group Method Sample Size Population 
Confidence / 

Precision 

Duke Energy program staff Phone in-depth interview 1 N/A N/A 

Implementation staff: EFI Phone in-depth interview 1 N/A N/A 

DEK participants  Mixed mode (web/phone) survey 174 1,103 90/±5.8 

 
Comparisons with census data confirm that the DEK sample is fairly representative of income 
for the region, although higher income residents were slightly underrepresented and middle 
income residents were slightly overrepresented. Additionally, the sample demonstrated slightly 
greater educational attainment than that of the region.5  

5.2 Process Evaluation Findings 
Installation Rates 

Nearly three-quarters (72%) of kit recipients installed at least one measure, each installing an 
average of two measures, and 5% of respondents reported initially installing at least one of each 
measure type. Half of kit recipients (50%) initially installed at least one of the showerheads, with 
roughly two-fifths (42%) reporting they installed at least one of the bathroom faucet aerators. A 
smaller portion reported installing kitchen faucet aerators (33%) or pipe wrap (30%). Of the 
respondents who received a medium-sized kit, about one-fifth (17%) installed both 
showerheads.6 Regardless of kit size, participants installed an average of one bathroom aerator 
and one showerhead. 

Of the respondents who installed at least one item from the kit, 17% said they later uninstalled 
at least one of the measures, and 4% uninstalled everything that they had initially installed. In 
total, 9% of all initially installed measures were uninstalled at the time of the survey. Kitchen 
faucet aerators and showerheads had the highest uninstallation rates, with over one-tenth of 
respondents who installed them later uninstalling them (16% for kitchen faucet aerators and 
11% for showerheads). Respondents who uninstalled these water-saving measures most often 

                                                           
5 Region comparisons come from 2017 American Community Survey (Census) 5-year period estimates data for Boone, Campbell, 
and Kenton Counties served by DEK in Kentucky. 

6 Forty-nine percent of medium kit recipients installed at least one of the two showerheads, 33% of whom installed both. 
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indicated they did so because they did not like how they worked, later elaborating that the water 
pressure provided was insufficient for their preferences.  

Measure Satisfaction 

Nearly all kit recipients reported moderate to high satisfaction with the items they installed from 
their kit (Table 5-1). We asked respondents to rate their satisfaction with all measures they 
installed, including those they later uninstalled to best gauge the experience of all participants. 
Respondents were most satisfied with the pipe wrap and kitchen faucet aerator. 

Figure 5-1: Kit Recipient Satisfaction with Measures They Had Installed* 

  

* Respondents rated their satisfaction with the measures on a scale ranging from 0 (“very dissatisfied”) to 10 (“very satisfied”). 

Dissatisfied indicates 0-4 ratings, moderately satisfied indicates 5-7 ratings, and highly satisfied indicates 8-10 ratings. 

Kit Instructional Materials 

In addition to energy-saving measures, the Save Energy and Water Kit includes a detailed 
instruction insert booklet that provides information on how to install the provided measures. 
Most respondents (77%) said they read the booklet, and among those who did, three-quarters 
(75%) found it highly helpful.7 Duke Energy also offers a customer care hotline that participants 
can call for additional assistance, but only 1% of respondents took advantage of the service. 

Additional Energy Saving Actions 

Some respondents (41%) reported purchasing and installing additional energy efficiency 
measures since receiving their kit (Table 5-2). Participants most commonly reported installing 
LEDs (29%) or buying energy efficient appliances (15%). The majority of respondents (79%) 
who installed additional measures said DEK SEWKP at least partially influenced their decision 
to purchase and install additional energy-saving measures. 

                                                           
7 We asked respondents to rate the helpfulness of the instruction booklet on a scale from 0 (“not at all helpful”) to 10 (“very helpful”). 

One-hundred and one of the 135 (or 75%) respondents who reported reading the booklet gave a rating of 8 or higher.  

14%

23%

18%

15%

10%

84%

71%

77%

78%

86%

Program overall (n = 125)

Kitchen Faucet Aerator (n = 56)

Bathroom Faucet Aerator (n = 74)

Showerhead (n = 85)

Pipewrap (n = 51)

Dissatisfied Moderately satisfied Highly satisfied

Mean

8.8

8.5

8.5

8.3 

8.9 
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Table 5-2: Additional Energy Saving Measures Purchased by DEK Participants (Multiple 
Responses Allowed; n=174) 

 
Percent of Respondents 

Reporting Purchases After 
Receiving the Kit 

Percent Reporting at Least Some 
DEK Program Influence on 

Purchase 

At least one measure 41% 31% 

LEDs 29% 23% 

Efficient appliances 15% 10% 

Efficient heating or cooling equipment 11% 7% 

Air sealing 8% 7% 

Efficient water heater 7% 5% 

Insulation 5% 3% 

Efficient windows 5% 3% 

CFLs 5% 4% 

Installed storm doors 3% 3% 

Duct sealing 1% 1% 

Other* 1% 1% 

*Other measures included an awning and furnace air filters, each of which represented <1% of respondents 
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6 Conclusions and Recommendations  

The evaluation findings led to the following conclusions and recommendations for the program: 

Conclusion 1: The program model is highly successful: it leverages low-cost measures 
to foster energy savings that would not have happened otherwise. Duke Energy’s easy 

process for requesting and receiving a kit with free energy and water-saving items motivated 
over 1,100 customers to request and install energy saving measures in their home during the 
evaluation period. Most participants installed at least one measure from the kit, relatively few 
measures get uninstalled, and many participants reported installing additional energy saving 
items since receiving the kit. The majority of participants said they would not have installed any 
of the items on their own, as represented by low free ridership rates, and the program is 
reaching a diverse range of customers in terms of household characteristics and demographics. 

Recommendation: Continue using SEWKP to encourage Duke Energy customers to 
save energy and water. 

Conclusion 2: The water-saving measures’ low flow water pressure results in some 

minor dissatisfaction and uninstallation issues. Complaints of excessively low water 
pressure were the primary drivers of measure dissatisfaction and uninstallation. However, only a 
minority of participants were dissatisfied with or uninstalled water-saving items.  

Recommendation: Monitor how showerhead upgrades affect satisfaction and 
uninstallation rates going forward. 

Conclusion 3: Fewer participants are installing at least one measure. Seventy-two percent 
of participants reported installing at least one item from the kit, which is lower than the in-service 
rates seen for this program in the past evaluation cycle. 

Recommendation: Monitor installation rates in other jurisdictions in upcoming 
evaluations to determine if this downward trend is specific to Ohio and Kentucky, 
leveraging reincorporated survey questions that ask why participants did not install 
measures. 
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Appendix A Summary Form 

 

 

Date December 17, 2019 

Region(s) Kentucky 

Evaluation Period July 1, 2018 – June 30, 2019 

Annual Gross MWh 
Savings 

491.8 

Per Kit Gross kWh Savings 445.9 

Annual Gross MW Savings Summer: 0.044 

Winter: 0.058 

Net-to-Gross Ratio 0.991 

Process Evaluation Yes 

Previous Evaluation(s) none 

Description of program 

The Duke Energy Save Energy and Water 
Kit Program (SEWKP) is an energy 
efficiency program that offers energy-
efficient water fixtures and water pipe 
insulation to residential customers. The 
program is designed to reach customers 
who have not adopted energy-efficient 
water devices. The kits are provided to 
residents through a Direct Mail Campaign, 
allowing eligible customers to request to 
have the items shipped directly to their 
homes, free of charge.  

 

Evaluation Methodology  

Impact Evaluation Activities 

 Telephone/web surveys (n=174) and analysis of 4 
unique measures 

Impact Evaluation Findings 

 Realization rates: 61.1% for energy; 67.9% for summer 
demand impacts; and 69.4% for winter demand 

 Net-to-gross ratio: 99.1% 

Process Evaluation Activities 

 Telephone/web surveys with SEWKP participants 
(n=174)  and analysis of 4 unique measures  

  1 interview with program staff 

 1 interview with implementation staff 

Process Evaluation Findings 

 The SEWKP influences participants to install kit 
measures and adopt new behaviors. 

 Participants are generally satisfied with kit items and 
report high satisfaction with overall program.  

 Low water pressure is the primary contributor to 
dissatisfaction among a small subset of participants. 

 

 

Save Energy and 
Water Kit Program 
Completed EMV Fact Sheet 
 

Description of program 
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Appendix B Measure Impact Results 

Table B-1: Per Unit Verified Impacts by Measure – Key Measure Parameters 

Measure Category 
Gross Energy 
Savings (kWh) 

Gross Summer 
Demand (kW) 

Gross Winter 
Demand (kW) 

Realization 
Rate 

(Energy) 

Free 
Ridership 

Spillover 
Net to 
Gross 
Ratio 

M&V Factor 
(Energy) 

(RR x NTG) 

Measure 
Life 

Low-flow Showerhead (1.5 gpm) 256.3 0.0216 0.0297 149.9% 13.7% 

11.1% 

97.4% 146.0% 10 

Kitchen Faucet Aerator (1.0 gpm) 55.7 0.0039 0.0051 70.5% 6.3% 104.7% 73.9% 10 

Bathroom Faucet Aerator (1.0 gpm) 9.6 0.0018 0.0024 10.0% 5.5% 105.6% 10.6% 10 

Insulating Pipe Tape* 5.9 0.0007 0.0007 12.6% 7.7% 103.4% 13.0% 13 

* Per linear foot
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Appendix C Program Performance Metrics 

This appendix provides key program performance metrics, or PPIs. See Chapter 5 for the 
underlying results and more detailed findings.  

Figure C-1: DEK Program Experience PPIs 
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Participants 

% n 

Program experience & sa tisfaction PPls 

Overall satisfaction with program 84% 125 

Usefulness of kit instructions 75% 135 

Satisfaction with kit measures 

Showemead 78% 85 

Kitchen faucet aerator 71% 56 

Bathroom faucet aerator 77% 74 

Pipe wrap 86% 51 

Program influence on behavior PPls 

Installed at least one kit measure 72% 175 

Most common measure installed: shoYrerhead 50% 175 

Respondents reporting program attributable spillover 19% 175 

Challenges and opportunities for improvement PPls 

Measure with lowest installation rate: pipewrap 30% 175 

Measure with highest unins tallation rate: kftchen faucet aerator 16% 58 

Measure with highest dissatisfaction: shoYrerhead 7% 85 
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Figure C-2: DEK Participant Demographics PPIs 

 

Ownership Status 

 

Household Size 

Own 93% One to two 58% 

Rent 5% Three 15% 

Refused / Don’t know 2% Four 13% 

  Five + 11% 

   Refused / Don’t know 3% 

 

Education 

 

Income 

High school or less 18% <$30k 10% 

Some college 23% $30k to <$60k 24% 

Bachelor’s degree 29% $60k to <$75k 9% 

Graduate degree 18% $75k to <$100k 12% 

Refused / Don’t know 7% $100k+ 15% 

  Refused / Don’t know 30% 

 Age    

 18 to 34 12%    

 35 to 44 19%    

 45 to 64 31%    

 65 and older 21%    

 Refused / Don’t know 17%    
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Figure C-3: DEK Participant Household Characteristics PPIs 

 

Housing Type 

 

Water Heater Fuel Type 

Detached 74% Electric 90% 

Attached 12% Natural Gas 5% 

Mobile 5% Other 5% 

Apartment or condo 8%  
 

 

Duplex or triplex 1%  

 

Home Size 

 

Number of Showers 

Area (ft2) Small Kit 
Medium 

Kit 
Count Small Kit Medium Kit 

Less than 1,000 15% 2% 1 30% 18% 

1,000-1,499  34% 28% 2 55% 72% 

1,500-1,999 25% 32% 3 16% 8% 

2,000-2,999 19% 35% 4+ 0% 2% 

 3,000+  7% 4%     

 

Number of Kitchen Faucets 

 

Number of Bathroom Faucets 

Count Small Kit 
Medium 

Kit 
Count Small Kit Medium Kit 

1 93% 93% 1-2 54% 35% 

2 6% 7% 3-4 41% 58% 

3+ 1% 0% 5+ 5% 7% 
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Appendix D Instruments 

D.1 Program Staff In-Depth Interview Guide 

Introduction 

Today, we’ll be discussing your role in the SEWKP or water kit program. We would like to learn 

about your experiences in administering this program. 

Your comments are confidential. If I ask you about areas you don’t know about, please feel free 
to tell me that and we will move on. Also, if you want to refer me to specific documents to 
answer any of my questions, that’s great – I’m happy to look things up if I know where to get the 

information. 

I would like to record this interview for my note-taking purposes. Do I have your permission?  

Roles & Responsibilities 

Q1. Has your position at Duke Energy or your role in the water kit program changed at all 
since we spoke last year? 

Program Delivery 

Next, I’d like to learn more about how this program was delivered since your involvement. If the 
program implementation is different in 2019, please let me know. 

Q2. Historically, the program used BRC mailers in the kit program. But recently you added 
some online components – which you told me about last year. Have these changes been rolled 
out to all jurisdictions? Have there been any changes since we last spoke?  

Q3. Has Duke launched the upgrade store, where customers could upgrade to a higher-end 
item? 

Q4. How popular or common are the upgrade requests? 

Q5. How has the online channel been going? How successful is the online channel? How 
many kits come online vs. BRC? 

Q6. Have you changed your BRC at all in the last year? 

Q7. After the last time we spoke, you sent me a story board for a new video featuring a piggy 
bank character. I don’t see that video online – was it ever made? 

Q8. Are there any other changes to program delivery that have recently happened or are in 
the works? 
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Q9. EFI is still the implementer, right? Can you describe EFI’s role? Any challenges with EFI 
lately? [IF NEEDED: what is EFI’s role with the online component?] 

Q10. Can you confirm the kit contents? Small with 1 showerhead, 2 bathroom aerators, 1 
kitchen aerator, and one set of pipe wrap; and large with the same contents except two 
showerheads instead of one? 

Q11. Have any kit items changed since we last spoke other than the kitchen aerator? 

Q12. Are there any other program delivery components that are unique to a specific 
jurisdiction? 

Evaluation 

Q13. Is there anything else about the program that we have not discussed that you feel should 
be mentioned? Is there anything else you’d like to learn from the program evaluation? 

Q14. We are about to start surveying participants. Are there any questions or topics you’d like 

us to add before we start surveying? 

Q15. One thing we need to do each year is make sure any LEDs that survey respondents said 
they installed on their own weren’t from any Duke programs. I know of the following 

ways to get free/discounted LEDs from Duke (and some of these may be out of date): 
1. Online savings store 
2. Home energy house calls 
3. School kits 
4. Buy down brick-and-mortar locator – was that discontinued? 
5. Any others I’m missing? 
6. And do these all apply to all jurisdictions? 

Those are all of my questions. Thank you very much for your time. 
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D.2 Implementer Staff In-Depth Interview Guide 

 
Introduction 

[Note: Interviewer will schedule calls ahead of time via email.] 

I would like to record this interview for my note-taking purposes. Do I have your permission?  

Roles & Responsibilities 

Q1. Can you describe your role in the SEWKP or water kit program?  

Q2. How long have you been in this role? 

Program Delivery 

Q3. Can you describe your program processes? (From receipt of kit forms to sending kits) 

Q4. [IF NOT DISCUSSED] Historically, the program used BRC mailers in the kit program. 
But recently Duke added some online components – can you tell me about this process? 

Q5. I know the kitchen aerator was changed a year ago or so. Does the new one have three 
flow settings? What are they and what are they labeled as?  

Q6. Have there been any other measure changes in the last year or so?  

Q7. Are there any other changes to program delivery that have recently happened or are in 
the works? 

Q8. Do these changes apply to all jurisdictions? 

Q9. Are there any other program delivery components that are unique to a specific 
jurisdiction? 

Q10. Are there any other issues unique to Kentucky that we should know about?  

Q11. Are there any other issues unique to Carolinas that we should know about?  

Q12. Are there any other issues unique to Progress that we should know about?  

Q13. Are there any other issues unique to Ohio that we should know about?  

Q14. What is the biggest challenge in implementing the water kit program? 

Q15. If you could change one thing, what would it be? 
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Evaluation 

Q16. Is there anything else about the program that we have not discussed that you feel should 
be mentioned? 

Q17. We are about to start surveying participants. Are there any questions or topics you’d like 

us to add before we start surveying? 

Q18. Is there anything else you’d like to learn from the program evaluation? 

Those are all of my questions. Thank you very much for your time. 
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D.3 Participant Survey 

Introduction/ Screening 

[READ IF MODE=PHONE] 
Q1. Hi, I’m _____, calling on behalf of Duke Energy. We are calling about the Save Energy 

and Water Kit you got from Duke Energy.  
This kit included faucet aerators, one or two showerheads, and pipe wrap that can help 
you save water and energy in your home. Do you recall receiving this kit? 

1. Yes 
2. No [If no: Can I speak with someone who may know something about this kit?] 
98. Don't know [If DK: Can I speak with someone who may know something about this 

kit?] 
[INTERVIEWER INSTRUCTIONS: If no adults are able to speak about the kit, thank and 

terminate.]  
 
Q2. [DISPLAY IF MODE=WEB] 

We are conducting surveys about the Save Energy and Water Kit you got from Duke 
Energy. This kit included faucet aerators, one or two showerheads, and pipe wrap that 
can help you save water and energy in your home. 
Do you recall receiving this kit? 

1. Yes 
2. No [TERMINATE]  
98. Don’t know [TERMINATE] 

 
Motivation and Collateral  
 
Q4. Did you read the included instructions on how to install the items that came in the kit? 

1. Yes 
2. No 
98. Don't remember 

 
[ASK IF Q4 = 1] 
Q5. On a scale from 0 to 10, where 0 is not at all helpful and 10 is very helpful, how helpful 

were the instructions on how to install the items that came in the kit? 
0. Not at all helpful 
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
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9.  
10. Very helpful 
98. Don't know  

 
[ASK IF Q5<7] 
Q6. What might have made the instructions more helpful? 
[RECORD VERBATIM ANSWER] 
 
Assessing Measure Installation 
 
[DISPLAY IF KIT_SIZE=SMALL] 
We’d like to ask you about the energy and water saving items included in your kit. The kit 
contained a showerhead, faucet aerators for the bathroom and kitchen, and pipe wrap. 
 
[DISPLAY IF KIT_SIZE=MEDIUM] 
We’d like to ask you about the energy and water saving items included in your kit. The kit 
contained two showerheads, faucet aerators for the bathroom and kitchen, and pipe wrap. 
 
Q10. Have you or anyone else installed any of those items in your home, even if they were 

taken out later? [SINGLE RESPONSE] 
[Interviewer: Throughout interview, remind respondent as needed to report whether 

someone else in the home installed or uninstalled any items.] 
1. Yes 
2. No [ Q24a] 
98. Don't know [ TERMINATE] 

 
[ASK IF Q10 = 1] 
Q11. Which of the items did you install, even if they were taken out later? 
[MULTIPLE RESPONSE] 
[Interviewer: Record each response, then prompt with the list items.] 

Item 

a. Showerhead 

b. Kitchen faucet aerator 

c. Bathroom faucet aerator 

d. Pipe wrap 

e. I don’t remember which items were installed [ TERMINATE] 

 
[ASK IF Q11A = 1 AND KIT_SIZE=MEDIUM] 
Q12. Your kit contained two showerheads. Did you install one or both of the showerheads in 

the kit, even if one or both were taken out later? 
[SINGLE RESPONSE] 

1. I installed both 
2. I only installed one showerhead 

98. Don't know 
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[ASK IF Q11C = 1] 
Q13. How many of the bathroom faucet aerators from the kit did you install in your home, 

even if one or more were taken out later? 
[SINGLE RESPONSE] 

1. One 
2. Two 
3. Three [DISPLAY IF KIT_SIZE=MEDIUM] 
4. Four [DISPLAY IF KIT_SIZE=MEDIUM] 
98. Don't know 

 
[ASK IF Q11D = 1] 
Q14. Did you install all of the pipe insulation that was included with the kit? 
[SINGLE RESPONSE] 

1. Yes 
2. No 
98. Don't know 

 
[ASK IF Q14 IS DISPLAYED] 
Q15. About how many feet of the pipe extruding from your water heater did you wrap with the 

insulation that came in the kit? Please go over to your water heater if you need to 
check. [SINGLE RESPONSE] 

1. About three feet or less 
2. About five feet 
3. About ten feet 
4. About fifteen feet or more 
98. Don't know 

 
[ASK IF ANY PART OF Q11 = 1] 
Q16. Overall, how satisfied are you with the item[s] you installed? 

[DISPLAY IF MODE=PHONE] Please use a 0 to 10 scale, where 0 is very dissatisfied 
and 10 is very satisfied. How satisfied are you with... 

DISPLAY IF Item Rating 

Q11a = 1 a. Showerhead 0-10 with DK 

Q11b = 1 b. Kitchen faucet aerator 0-10 with DK 

Q11c = 1 c. Bathroom faucet aerator 0-10 with DK 

Q11d = 1 d. Pipe wrap 0-10 with DK 

 
[ASK IF ANY ITEMS IN Q16<7] 
Q16a. Can you please explain any dissatisfaction you had with [DISPLAY ALL ITEMS IN Q16 

THAT ARE <7]? 
[OPEN END: RECORD VERBATIM] 
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Q17. Overall, how satisfied are you with Duke Energy’s Save Energy and Water Kit Program?  
[DISPLAY IF MODE=PHONE] [IF NEEDED: Please use that same 0 to 10 scale, where 0 is 
very dissatisfied and 10 is very satisfied.]  

0. 0. Very dissatisfied 

1. 1.  

2. 2 

3. 3 

4. 4 

5. 5.  

6. 6. 

7. 7. 

8. 8. 

9. 9. 

10. 10. Very satisfied 

98. Don’t Know 

 
[ASK IF ANY PART OF Q11 = 1] 
Q18. Have you (or anyone in your home) uninstalled any of the items from the kit that you had 

previously installed? [SINGLE RESPONSE] 
1. Yes 
2. No 
98. Don't know 

 
[ASK IF Q18 = 1] 
Q19. Which of the items did you uninstall? 

[Interviewer: Record the response, then prompt with the list items.] 
[MULTIPLE RESPONSE] 
1. [DISPLAY IF Q11a = 1] Showerhead[s] 
2. [DISPLAY IF Q11b = 1] Kitchen faucet aerator 
3. [DISPLAY IF Q11c = 1] Bathroom faucet aerator[s] 
4. [DISPLAY IF Q11d = 1] Pipe wrap 
98. Don’t know [EXCLUSIVE ANSWER] 

 
[ASK IF Q19.1 = 1 AND Q12 = 1] 
Q20. Did you uninstall one or both of the showerheads you had previously installed? 
[SINGLE RESPONSE] 

1. I uninstalled both 
2. I only uninstalled one of the showerheads 
98. Don't know 

 
[ASK IF Q19.3 = 1 AND Q13 = 2-4] 
Q21. How many bathroom faucet aerators did you uninstall? 
[SINGLE RESPONSE] 

1. One [DISPLAY IF Q13 = 1-4] 
2. Two [DISPLAY IF Q13 = 2-4] 
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3. Three [DISPLAY IF Q13 = 3-4] 
4. Four [DISPLAY IF Q13 = 4] 
98. Don't know 

 
[CALCULATE SHOWERHEAD: 
IF Q12 = 1, THEN SHOWERHEAD = 2; 
IF Q12 = 2 OR (Q11_1 = 1 AND KIT_SIZE = SMALL), THEN SHOWERHEAD = 1; 
ELSE SHOWERHEAD = 0] 
 
[CALCULATE KITCHEN: 
IF Q11_2 = 1, THEN KITCHEN = 1, ELSE KITCHEN=0] 
 
[CALCULATE BATH: 
IF Q13 = 2, THEN BATH = 2; 
IF Q13 = 1, THEN BATH = 1; 
ELSE BATH = 0] 
 
[CALCULATE PIPEWRAP: 
IF Q11_4 = 1, THEN PIPEWRAP = 1, ELSE PIPEWRAP=0] 
 
[CALCULATE SHOWERHEAD_I: 
IF SHOWERHEAD = 1 AND Q19_1 = 1, THEN SHOWERHEAD_I = 0; 
IF Q19_1 = 1 AND (Q20 = 1 OR Q20 = 98), THEN SHOWERHEAD_I = 0; 
IF Q19_1 = 1 AND Q20 = 2, THEN SHOWERHEAD_I = 1; 
ELSE SHOWERHEAD_I = SHOWERHEAD] 
 
[CALCULATE KITCHEN_I: 
IF Q19_2 = 1, THEN KITCHEN_I = 0; 
ELSE KITCHEN_I = KITCHEN] 
 
[CALCULATE BATH_I: 
IF BATH = 1 AND Q19_3 = 1, THEN BATH_I = 0; 
IF Q19_3 = 1 AND (Q21 = 2 OR Q21 = 98), THEN BATH_I = 0; 
IF Q19_3 = 1 AND Q21 = 1, THEN BATH_I = 1; 
ELSE BATH_I = BATH] 
 
[CALCULATE PIPEWRAP_I: 
IF Q19_4 = 1, THEN PIPEWRAP_I = 0; 
ELSE PIPEWRAP_I = PIPEWRAP] 
 
CALCULATE TOTAL_I: 
[SHOWERHEAD_I + BATH_I + KITCHEN_I + PIPEWRAP_I] 
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[ASK IF ANY OF Q19.1-4 IS SELECTED] 
Q22. Why were those items uninstalled?  

[READ IF MODE=PHONE] Let’s start with… 
[Interviewer: Read each item] 

[MULTIPLE RESPONSE] 
DISPLAY ONLY THOSE 
1-6 ITEMS THAT WERE 
SELECTED IN Q19 

Item Reason 

a. Showerhead 1. It was broken 
2. I didn’t like how it worked 
3. I didn’t like how it looked, or 
96. Some other reason (specify: ______) 
98. Don’t know 

b. Kitchen faucet aerator Repeat reason options 

c. Bathroom faucet aerator Repeat reason options 

d. Pipe wrap Repeat reason options 

 
Q24a. Customers that need additional assistance with their items can call a toll-free customer 
care hotline. Did you call the customer care hotline to seek assistance in installing any of your 
items? 

1. Yes 
2. No  
98.   Don't know 

 
[ASK IF Q24a = 1] 
Q24b. Did you call the customer care hotline to seek assistance in installing your kitchen faucet 
aerator? 

1. Yes 
2. No  
98.   Don't know 

 
[ASK IF Q24b = 1] 
Q24c. Did the customer care hotline offer to send you an adapter for the kitchen faucet 
aerator? 

1. Yes 
2. No  
98. Don't know 

 
[ASK IF Q24a = 1] 
Q24d. Did you call the customer care hotline to seek assistance in installing your bathroom 
faucet aerator? 

1. Yes 
2. No  
98.   Don't know 
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[ASK IF Q24d = 1] 
Q24e. Did the customer care hotline offer to send you an adapter for the bathroom faucet 
aerator? 

1. Yes 
2. No  
98. Don't know 

 
[ASK IF Q11a = 1 AND AT LEAST ONE SHOWERHEAD STILL INSTALLED] 
Q29.  On average, what is the typical shower length in your household? 

1. One minute or less 
2. Two to four minutes 
3. Five to eight minutes 
4. Nine to twelve minutes 
5. Thirteen to fifteen minutes 
6. Sixteen to twenty minutes 
7. Twenty-one to thirty minutes 
8. More than thirty minutes 
98. Don’t know  

 
[ASK IF AT LEAST ONE SHOWERHEAD STILL INSTALLED] 
Q30. [DISPLAY IF TWO SHOWERHEADS STILL INSTALLED: Thinking of the efficient 

showerhead you installed that gets the most usage…] 
[DISPLAY IF ONE SHOWERHEAD STILL INSTALLED: Thinking of the efficient 
showerhead currently installed in your home…] 
On average, how many showers per day are taken in this shower? 

1. Less than one 
2. One 
3. Two 
4. Three 
5. Four 
6. Five 
7. Six 
8. Seven 
9. Eight or more 
98. Don’t know  
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[ASK IF TWO SHOWERHEADS STILL INSTALLED] 
Q31. Thinking of the other efficient showerhead you installed… 

On average, how many showers per day are taken in this shower? 
1. Less than one 
2. One 
3. Two 
4. Three 
5. Four 
6. Five 
7. Six 
8. Seven 
9. Eight or more 
98. Don’t know  

Q32. [This question was moved to demographics section – but not renumbered for 
programming purposes]  

 
NTG 
 
[IF TOTAL_I = 0, SKIP TO Q40] 
Q33. If you had not received the free efficiency items in the kit, would you have purchased 

and installed any of these same items within the next year?  
1. Yes 
2. No 
98. Don't know 
 

[ASK IF Q33 = 1] 
Q34. What items would you have purchased and installed within the next year?  
[MULTIPLE RESPONSES] 

Q34_1. [IF SHOWERHEAD_I > 0] Energy-efficient showerhead[s] 
Q34_2. [IF KITCHEN_I > 0] Energy-efficient kitchen faucet aerator 
Q34_3. [IF BATH_I > 0] Energy-efficient bathroom faucet aerator[s] 
Q34_4. [IF PIPEWRAP_I > 0] Pipe wrap 
Q34_7. Don't know [EXCLUSIVE ANSWER] 

 
[ASK IF Q34_1 = 1 AND SHOWERHEAD_I = 2] 
Q35. If you had not received them in your free kit, how many energy-efficient showerheads 

would you have purchased and installed within the next year? 
1. One 
2. Two 
98. Don't know 

 
[ASK Q34.3=1 AND IF MORE THAN ONE BATHROOM AERATOR IS STILL INSTALLED] 
Q36. If you had not received them in your free kit, how many energy-efficient bathroom 

aerators would you have purchased and installed within the next year? 
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1. One 
2. Two 
98. Don't know 

 
Q37. Now, thinking about the energy and water savings items that were provided in the kit - 

using a scale from 0 to 10, where 0 means “not at all influential” and 10 means 

“extremely influential,” how influential were the following factors on your decision to 
install the items from the kit? How influential was… 

[Interviewer: If respondent says, “Not applicable - I didn’t get/use that,” then follow up with: “So 

would you say it was “not at all influential?” and probe to code.] 
[MATRIX QUESTION: SCALE] 

Elements Responses 

The fact that the items were free  0-10 scale with DK 

The fact that the items were mailed to your house 0-10 scale with DK 

Information provided by Duke Energy about how the items would save energy 
and water 

0-10 scale with DK 

Other information or advertisements from Duke Energy, including its website 0-10 scale with DK 

 
Q40. Since receiving your kit from Duke Energy, have you purchased and installed any other 

products or made any improvements to your home to help save energy?  
1. Yes 
2. No 
98. Don't know 

 
[ASK IF Q40 = 1] 
Q41. What products have you purchased and installed to help save energy in your home?  

[Do not read list. After each response, ask, “Anything else?”] [MULTIPLE RESPONSE] 
Q41_4. Bought energy efficient appliances 
Q41_5. Moved into an ENERGY STAR home  
Q41_6. Bought efficient heating or cooling equipment 
Q41_7. Bought efficient windows 
Q41_8. Added insulation 
Q41_9. Sealed air leaks in windows, walls, or doors 
Q41_10. Sealed or insulated ducts 
Q41_11. Bought LEDs  
Q41_12. Bought CFLs 
Q41_13. Installed an energy efficient water heater  
Q41_14. None – no other actions taken [EXCLUSIVE ANSWER] 
Q41_15. Other, please specify: ____________________ 
Q41_16. Don't know [EXCLUSIVE ANSWER]  

 
[ASK IF Q41_5 = 1] 
Q42. Is Duke Energy still your gas or electricity utility? 

1. Yes 
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2. No 
98. Don’t know 

 
[ASK IF ANY ITEM IN Q41 WAS SELECTED] 
Q46. On a scale of 0 to 10, where 0 means “not at all influential” and 10 means “extremely 

influential”, how much influence did the Duke Energy Save Energy and Water Kit 
Program have on your decision to…  

[MATRIX QUESTION: SCALE] 
[LOGIC]  ITEM Response 

[IF ERROR! REFERENCE SOURCE NOT FOUND._4 IS SELECTED] Q46_4 

uy energy efficient appliances 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._5 IS SELECTED] Q46_5 

ove into an ENERGY STAR home 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._6 IS SELECTED] Q46_6 

uy efficient heating or cooling equipment 
0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._7 IS SELECTED] Q46_7 

uy efficient windows  
0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._8 IS SELECTED] Q46_8 

dd insulation 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._9 IS SELECTED] Q46_9 

eal air leaks in windows, walls, or doors 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._10 IS SELECTED] Q46_10 

eal or insulate ducts 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._11 IS SELECTED] Q46_11 

uy LEDs 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._12 IS SELECTED] Q46_12 

uy CFLs 

0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._13 IS SELECTED] Q46_13 

nstall an energy efficient water heater 
0-10 scale with DK  

[IF ERROR! REFERENCE SOURCE NOT FOUND._15 IS SELECTED] Q46_15 
ERROR! REFERENCE SOURCE NOT FOUND. open ended response] 

0-10 scale with DK  

 
[ASK IF Q41_1 IS SELECTED AND Q46_1 <> 0] 
Q47. What kinds of appliance(s) did you buy? 

[Do not read list] [MULTIPLE RESPONSE] 
Q47_4 Refrigerator 
Q47_5 Stand-alone Freezer 
Q47_6 Dishwasher 
Q47_7 Clothes washer 
Q47_8 Clothes dryer 
Q47_9 Oven 
Q47_10 Microwave 
Q47_11 Other, please specify: ____________ 
Q47_12 Don’t know  
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[ASK IF Q47 = 4, 5, 6, 7, 8, 10, OR 11] 
Q48. Was the [INSERT Q47 RESPONSE] an ENERGY STAR or high-efficiency model? 

1. Yes 
2. No 
98. Don't know 
99. Refused 
[REPEAT THIS QUESTION FOR EACH ITEM MENTIONED IN Q47] 

 
[ASK IF Q47 = 8] 
Q49. Does the new clothes dryer use natural gas? 

1. Yes - it uses natural gas 
2. No – does not use natural gas 
98. Don’t know 
99. Refused 
 

[ASK IF Q41 = 6 AND Q46_6 > 0] 
Q50. What type of heating or cooling equipment did you buy? 

[Do not read list] [MULTIPLE RESPONSE] 
Q50_4 Central air conditioner 
Q50_5 Window/room air conditioner unit 
Q50_6 Wall air conditioner unit 
Q50_7 Air source heat pump 
Q50_8 Geothermal heat pump 
Q50_9 Boiler 
Q50_10 Furnace 
Q50_11 Wifi 
Q50_12 Other, please specify: _______________ 
Q50_13 Don't know 

 
[ASK IF Q50 = 9 OR 10] 
Q51. Does the new [INSERT Q50 RESPONSE] use natural gas? 

1. Yes – it uses natural gas 
2. No – does not use natural gas 
98. Don’t know 
99. Refused 
 

[ASK IF Q50= 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, OR 12] 
Q52. Was the [INSERT Q50 RESPONSE] an ENERGY STAR or high-efficiency model? 
[SINGLE RESPONSE] 

1. Yes 
2. No 
98. Don't know 
99. Refused 
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[REPEAT THIS QUESTION FOR EACH ITEM MENTIONED IN Q50, EXCLUDING WIFI 
THERMOSTAT] 
 

[ASK IF Q41 = 7 AND Q46_7 > 0] 
Q53. Do you know how many windows you installed?? 

1. Yes (please specify how many you installed) [NUMERIC OPEN END] 
2. No 

 
[ASK IF Q41=8 AND Q46_8 > 0] 
Q54. Please let us know what spaces you added insulation to. Also, let us know the proportion 

of each space you added insulation to (for example, if you added insulation that covered 
your entire attic space, you would type in 100%). 

 Check here for each 
space you added 
insulation to 

Use these boxes to type in the 
approximate proportion of each 
space you added insulation to 

1. Attic  [NUMERIC 0-100] % 

2. Walls  [NUMERIC 0-100] % 

3. Below the floor  [NUMERIC 0-100] % 

 
[ASK IF Q41= 11 AND Q46_11 > 0] 
Q55. Do you know how many LEDs you installed at your property? 

1. Yes (please specify how many you installed) [NUMERIC OPEN END] 
2. No 

 
[ASK IF Q41 = 12 AND Q46_12 > 0]  
Q56. Do you know how many CFLs you installed at your property? 

1. Yes (please specify how many you installed) [NUMERIC OPEN END] 
2. No 

 
[ASK IF Q41 = 13 AND Q46_13 > 0] 
Q57. Does the new water heater use natural gas? 

1. Yes – it uses natural gas 
2. No – does not use natural gas 
98. Don’t know 

 
[ASK IF Q41 = 13 AND Q46_13 > 0] 
Q58. Which of the following water heaters did you purchase?  

1. A traditional water heater with a large tank that holds the hot water 
2. A tankless water heater that provides hot water on demand 
3. A solar water heater 
4. Other, please specify: _______________ 
98. Don’t know 

 
[ASK IF Q41= 13  AND Q46_13 > 0] 
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Q59. Is the new water heater an ENERGY STAR model? 
[SINGLE RESPONSE] 

1. Yes 
2. No 
98. Don't know 

 
Demographics 
 
Lastly, we have some basic demographic questions for you. Please be assured that your 
responses are confidential and are for statistical purposes only.  
Q60. Which of the following types of housing units would you say best describes your home? 

It is...? 
1. Single-family detached house 
2. Single-family attached home (such as a townhouse or condo) 
3. Duplex, triplex or four-plex 
4. Apartment or condominium with 5 units or more 
5. Manufactured or mobile home 
6. Other ______________ 
98. Don't know 
99. Prefer not to say 

 
Q61. How many showers are in your home? Please include both stand-up showers and 

bathtubs with showerheads. 
1. One 
2. Two 
3. Three 
4. Four 
5. Five or more 
98. Don't know 

 
Q62. How many bathroom sink faucets are in your home? (Keep in mind that some bathrooms 

may have multiple bathroom sink faucets in them) 
1. One 
2. Two 
3. Three 
4. Four 
5. Five 
6. Six 
7. Seven 
8. Eight or more 
98. Don't know 

 
Q63. How many kitchen faucets are in your home?  

1. One 
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2. Two 
3. Three 
4. Four or more 
98. Don't know 

 
Q63a.  [ASK IF [Q63=2,3,4] You mentioned that you have more than one kitchen faucet. Where 

is/are your other kitchen faucet(s) located in your home?  
 [OPEN-ENDED: RECORD VERBATIM RESPONSE] 
 
Q32.  What fuel type does your water heater use? 

1. Electric 
2. Natural Gas 
3. Other, please specify: [OPEN-ENDED RESPONSE] 
4. Don't know 

 
Q64. How many square feet of living space are there in your residence, including bathrooms, 

foyers and hallways (exclude garages, unfinished basements, and unheated porches)? 
1. Less than 500 square feet 
2. 500 to under 1,000 square feet 
3. 1,000 to under 1,500 square feet 
4. 1,500 to under 2,000 square feet 
5. 2,000 to under 2,500 square feet 
6. 2,500 to under 3,000 square feet 
7. Greater than 3,000 square feet 
98. Don't know 
99. Prefer not to say 
 

Q65. Do you or members of your household own your home, or do you rent it? 
1. Own / buying 
2. Rent / lease 
3. Occupy rent-free 
98. Don't know 
99. Prefer not to say 
 

Q66. Including yourself, how many people currently live in your home year-round? 
1. I live by myself 
2. Two people 
3. Three people 
4. Four people 
5. Five people 
6. Six people 
7. Seven people 
8. Eight or more people 

98. Don't know 
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99. Prefer not to say 
 

Q67. What was your total annual household income for 2019, before taxes? 
1. Under $20,000 
2. 20 to under $30,000 
3. 30 to under $40,000 
4. 40 to under $50,000 
5. 50 to under $60,000 
6. 60 to under $75,000 
7. 75 to under $100,000 
8. 100 to under $150,000 
9. 150 to under $200,000 
10. $200,000 or more 
98. Don't know 
99. Prefer not to say 
 

Q68. What is the highest level of education achieved among those living in your household? 
1. Less than high school 
2. Some high school 
3. High school graduate or equivalent (such as GED) 
4. Trade or technical school 
5. Some college (including Associate degree) 
6. College degree (Bachelor’s degree) 
7. Some graduate school 
8. Graduate degree, professional degree 
9. Doctorate 
98. Don't know 
99. Prefer not to say 
 

Q69. Finally, what is your year of birth? 
[Scroll box with years 1900-2010, and Prefer not to say] 
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Appendix E DEK Participant Survey Results 

This section reports the results from each question in the DEK participant survey. Since the 
results reported in this appendix represent the “raw” data (that is, none of the open-ended 
responses have been coded and none of the scale questions have been binned), some values 
may be different from those reported in the Process Evaluation Findings chapter (particularly: 
percentages in tables with “Other” categories and scale response questions). Only respondents 

who completed the survey are included in the following results.  

Q1. [Read if mode = phone] Hi, I’m ______, calling on behalf of Duke Energy. We are calling 

about the Save Energy and Water Kit you got from Duke Energy. 

This kit included faucet aerators, one or two showerheads, and pipe wrap that can help 
you save water and energy in your home. Do you recall receiving this kit? 

Response Option Percent (n=39) 

Yes 100% 

No 0% 

Don’t know 0% 

Q2. [Display if mode = web] We are conducting surveys about the Save Energy and Water 
Kit you got from Duke Energy. This kit included faucet aerators, one or two 
showerheads, and pipe wrap that can help you save water and energy in your home. 

Do you recall receiving this kit? 

Response Option Percent (n=136) 

Yes 100% 

No 0 

Don’t know 0 

 

Q4. Did you read the included instructions on how to install the items that came in the kit? 

Response Option Percent (n=174) 

Yes 77% 

No 15% 

Don't remember 7% 

Q5. [Ask if Q4 = YES] On a scale from 0 to 10, where 0 is not at all helpful and 10 is very 
helpful, how helpful were the instructions on how to install the items that came in the kit? 
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Response Option Percent (n=135) 

Not at all helpful 0% 

1 0% 

2 1% 

3 0% 

4 1% 

5 6% 

6 4% 

7 7% 

8 23% 

9 10% 

10 - Very helpful 42% 

Don't Know 7% 

Q6. [Ask if Q5<7] What might have made the instructions more helpful? 

Verbatim Response Count (n=15) 

we already knew how 1 

The instructions were fine, I just didn’t need them. I can 
change an aerator or shower head without instructions 

1 

Pictures 1 

picssss 1 

Nothing really. I already knew how to install the 
showerhead. 

1 

Nothing I can think opf 1 

More visuals 1 

More photos 1 

More examples or photos included. 1 

More details 1 

Less steps. 1 

It's that I have a hard time with written directions and find 
them complicated 

1 

I need some one to install them. 1 

I don't think tou could have made them more helpful 1 

easier terminology 1 

Q10. Have you or anyone else installed any of those items in your home, even if they were 
taken out later? 
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Response Option Percent (n=174) 

Yes 72% 

No 28% 

Don’t Know 0% 

Q11. [Ask if Q10 = YES] Which of the items did you install, even if they were taken out later? 

Response Option Percent (n=174)* 

Showerhead 50% 

Kitchen faucet aerator 33% 

Bathroom faucet aerator 42% 

Pipe wrap 30% 

I don’t remember 0% 

* Multiple responses were allowed for this question  

Q12. [Ask if Q11 = SHOWERHEAD AND KIT_SIZE= MEDIUM] Your kit contained two 
showerheads. Did you install one or both of the showerheads in the kit, even if one or 
both were taken out later? 

Response Option Percent (n=30) 

I installed both 33% 

I only installed one showerhead 63% 

Don't know 3% 

Q13. [Ask if Q11 = BATHROOM FAUCET AERATOR] How many of the bathroom faucet 
aerators from the kit did you install in your home, even if one or more were taken out 
later? 

Response Option Percent (n=74) 

One 59% 

Two 34% 

Don’t know 7% 

Q14. [Ask if Q11 = PIPEWRAP] Did you install all of the pipe insulation that was included with 
the kit? 

Response Option Percent (n=52) 

Yes 67% 

No 25% 

Don't know 8% 
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Q15. [Ask if Q14 is displayed] About how many feet of the pipe extruding from your water 
heater did you wrap with the insulation that came in the kit? Please go over to your 
water heater if you need to check. 

Response Option Percent (n=52) 

About three feet or less 38% 

About four to five feet 36% 

About six feet or more 10% 

Don't know 15% 

Q16. [Ask if any part of Q11 = YES] Overall, how satisfied are you with the item[s] you 
installed? 

Showerhead 

Response Option Percent (n=87) 

0 - Very dissatisfied 1% 

1 0% 

2 1% 

3 3% 

4 1% 

5 1% 

6 2% 

7 12% 

8 15% 

9 16% 

10 - Very satisfied 45% 

Don’t know 2% 

Kitchen Faucet Aerator 

Response Option Percent (n=58) 

0 – Very dissatisfied 1% 

1 0% 

2 0% 

3 0% 

4 4% 

5 10% 

6 3% 

7 9% 

8 14% 

9 10% 
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Response Option Percent (n=58) 

10 - Very satisfied 46% 

Don't know 3% 

Bathroom Faucet Aerator 

Response Option Percent (n=74) 

0 – Very dissatisfied 0% 

1 0% 

2 1% 

3 1% 

4 3% 

5 7% 

6 4% 

7 7% 

8 12% 

9 15% 

10 - Very satisfied 50% 

Don't know 0% 

Pipe Wrap 

Response Option Percent (n=52) 

0 – Very dissatisfied 2% 

1 2% 

2 0% 

3 0% 

4 0% 

5 4% 

6 4% 

7 2% 

8 10% 

9 20% 

10 - Very satisfied 57% 

Don't know 2% 
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Q16a. Can you please explain any dissatisfaction you had with [DISPLAY ALL ITEMS IN Q16 
THAT ARE <7]? 

 

Showerhead 

Verbatim Response Count (n=9) 

We use a removable shower head wand more than a 
stationary head. Besides that it was a good head. Good 

pressure 

1 

too small 1 

The water pressure expelled from the shower head was 
too low for my liking. 

1 

the flow was too light 1 

Not enough flow for ys 1 

It seemed cheap and leaked no matter what i tried 1 

It leaked 1 

It doesn't have as much pressure as the old one but I 
realize it is to save water. 

1 

I like my rain shower head better 1 

Kitchen Faucet Aerator 

Verbatim Response Count (n=11) 

Water pressure was very low with these 1 

Wasn’t as much pressure 1 

Slow running water 1 

Reduced water flow. 1 

Not being used to an aerator, it made the water 
pressure much lower therefore not being useful for a 
kitchen faucet as that is typically used to rinse plates 
and bowls which needs a higher pressure.  Easy to 

install. 

1 

It will spray water everywhere and it gets in the way 
when cleaning large items 

1 

It was to slow not enough pressure, we live in the 
country and the pressure is already slow as it is. 

1 

it made the faucet head too low and made doing dishes 
and filling up pitchers tough.  Also the switching from 
spray to stream needed more force then should be 

necessary. 

1 

It hangs lower than what I'm used to. 1 

Didn’t like the pressure 1 

Didn’t fit my faucet used parts from it 1 
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Bathroom Faucet Aerator 

Verbatim Response Count (n=13) 

Water pressure very low 1 

water flow too low 1 

There wasn't enough water pressure 1 

slow running water 1 

Reduced water flow 1 

None other than water pressure being significantly 
reduced. 

1 

None 1 

It reduces the flow of water too much. 1 

Hangs too low into the sink 1 

Didn't work for very long. 1 

Decreasing water flow to the extent the aerator did 
made it more difficult to keep the sink clean. 

1 

chrome discolored 1 

After I installed this aerator the faucet would sometimes 
leak out of it. 

1 

Pipe wrap 

Verbatim Response Count (n=6) 

The adhesive isn't sticky enough. 3 

None, just needed more 1 

None 1 

I did not use for the pipe. I cut it and stuck on door side 
to fill the space in between a door and the frame. The 
pipe wrap doesn't seem to be a good quality product. 

1 

Didn't seem to be practical. 1 

Did little to no insulating had to use tape to secure ends 1 

Q17. Overall, how satisfied are you with Duke Energy’s Save Energy and Water Kit Program? 

Response Options Percent (n=126) 

0 - Very dissatisfied 0% 

1 0% 

2 1% 

3 2% 

4 0% 

5 3% 

6 3% 

7 7% 
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8 14% 

9 16% 

10 - Very satisfied 53% 

Don’t know 1% 

Q18. [Ask if any part of Q11 = YES] Have you (or anyone in your home) uninstalled any of the 
items from the kit that you had previously installed? 

Response Option Percent (n=126) 

Yes 17% 

No 82% 

Don't know 1% 

Q19. [Ask if Q18 = YES] Which of the items did you uninstall? 

Response Option Count (n= 21)* 

Showerhead  10 

Kitchen faucet aerator  9 

Bathroom faucet aerator 7 

Pipe wrap  0 

Don't know 0 

* Multiple responses were allowed for this question  

Q20. [Ask if Q19 = SHOWERHEAD and Q12 = INSTALLED BOTH] Did you uninstall one or 
both of the showerheads you had previously installed? 

Response Option Percent (n=2) 

I only uninstalled one of the showerheads 100% 

Don't know 0% 

Q21. [Ask if Q19 = BATHROOM FAUCET AERATOR and Q13 = 2-4] How many bathroom 
faucet aerators did you uninstall? 

Response Option Percent (n=2) 

One 50% 

Two 50% 

Don’t know 0% 

Q22. [Ask if any item of Q19 is selected] Why were those items uninstalled? 

Showerhead 

Response Option Percent (n=10)* 

It was broken 10% 

KyPSC Case No. 2020-00266 
Appendix G 

Page 64 of 83

t.-1Nexanr 



APPENDIX D   PROGRAM PERFORMANCE METRICS 

                    Save Energy and Water Kits 2018 – 2019 Evaluation Report E-28 

Didn't like how it worked 50% 

Didn't like how it looked 0% 

Other 50% 

Don’t know 0% 

* Multiple responses were allowed for this question  

Verbatim Other Responses Count (n=5) 

I reinstalled my hand held sprayer. I found I needed it. 1 

I'm remodeling that bathroom. 1 

It leaked 1 

Not enough flow for us 1 

Remodeled bathroom 1 

Kitchen faucet aerator 

Response Options Percent (n=9)* 

It was broken 0% 

Didn't like how it worked 56% 

Didn't like how it looked 11% 

Other 44% 

Don’t know 0% 

* Multiple responses were allowed for this question  

Verbatim Other Response Count (n=4) 

Bought new faucet and it had an aerator in it. 1 

Bought new kitchen faucet 1 

It didn't fit right, so we took it out. 1 

Too slow, not enough pressure. 1 

Bathroom faucet aerator 

Response Options Percent (n=7)* 

It was broken 0% 

Didn't like how it worked 43% 

Didn't like how it looked 29% 

Other 43% 

Don’t know 0% 

* Multiple responses were allowed for this question  
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Verbatim Other Responses Count (n=3) 

Got clogged 1 

I bought a completely new faucet 1 

Remodeling bathroom and have torn out all sinks and 
showers. 

1 

Pipe wrap 

Response Options Percent (n=0)* 

It was broken 0% 

Didn't like how it worked 0% 

Didn't like how it looked 0% 

Other 0% 

Don’t know 0% 

* Multiple responses were allowed for this question  

Q24a. Customers that need additional assistance with their items can call a toll-free customer 
care hotline. Did you call the customer care hotline to seek assistance in installing any of 
your items?  

Response Option Percent (n=174) 

Yes 1% 

No 98%  

Don’t know 1% 

 

Q24b. [ASK IF Q24a = YES] Did you call the customer care hotline to seek assistance in 
installing your kitchen faucet aerator? 

Response Option Percent (n=1) 

Yes 0%  

No 100%  

Don’t know 0% 

 

Q24c. [ASK IF Q24b = YES] Did the customer care hotline offer to send you an adapter for the 
kitchen faucet aerator? 

Response Option Percent (n=0) 

Yes 0%  

No 0%  

Don’t know 0% 
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Q24d. [ASK IF Q24a = YES] Did you call the customer care hotline to seek assistance in 
installing your bathroom faucet aerator? 

Response Option Percent (n=1) 

Yes 0% 

No 100% 

Don’t know 0% 

 

Q24e. [ASK IF Q24d = YES] Did the customer care hotline offer to send you an adapter for the 
bathroom faucet aerator? 

Response Option Percent (n=0) 

Yes 0% 

No 0% 

Don’t know 0% 

Q29. [Ask if Q11 = SHOWERHEAD and at least one showerhead is still installed] On average, 
what is the typical shower length in your household? 

Response Option Percent (n=78) 

One minute or less 0% 

Two to four minutes 5% 

Five to eight minutes 35% 

Nine to twelve minutes 33% 

Thirteen to fifteen minutes 17% 

Sixteen to twenty minutes 8% 

Twenty-one to thirty minutes 0% 

More than thirty minutes 0% 

Don’t know 3% 

Q30. [DISPLAY IF TWO SHOWERHEADS STILL INSTALLED: Thinking of the efficient 
showerhead you installed that gets the most usage…] 

[DISPLAY IF ONE SHOWERHEAD STILL INSTALLED: Thinking of the efficient 
showerhead currently installed in your home…] 

On average, how many showers per day are taken in this shower? 

Response Option Percent (n=78) 

Less than one 14% 

One 32% 

Two 28% 

Three 14% 
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Four 8% 

Six 3% 

Seven 0% 

Eight or more 0% 

Don’t know 0% 

Q31. [Ask if two showerheads still installed] Thinking of the other efficient showerhead you 
installed… 

On average, how many showers per day are taken in this shower? 

Response Option Percent (n=8) 

Less than one 38% 

One 25% 

Two 25% 

Three 12% 

Four 0% 

Five 0% 

Six 0% 

Seven 0% 

Eight or more 0% 

Don't know 0% 

Q32. What fuel type does your water heater use? 

Response Option Percent (n=174) 

Electric 89% 

Natural gas 5% 

Other (please specify in the box below) 5% 

Don't know 2% 

 

Verbatim Other Response Count (n=8) 

Propane 6 

Oil 1 

Propaine 1 
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Q33. [IF CALCTOTAL1 = 0, SKIP TO Q40] If you had not received the free efficiency items in 
the kit, would you have purchased and installed any of these same items within the next 
year?  

Response Option Percent (n=121) 

Yes 25% 

No 56% 

Don't know 19% 

Q34. [Ask if Q33 = YES] What items would you have purchased and installed within the next 
year? 

Response Option Count (n=30)* 

Showerhead 21 

Kitchen faucet aerator 5 

Bathroom faucet aerator 6 

Pipe wrap 6 

Don't know 1 
*Multiple responses were allowed for this question  

Q35. [Ask if Q34 = SHOWERHEAD and two showerheads are still installed] If you had not 
received them in your free kit, how many energy-efficient showerheads would you have 
purchased and installed within the next year? 

Response Option Percent (n=2) 

One 50% 

Two 50% 

Don't know 0% 

Q36. [Ask if Q34 = BATHROOM FAUCET AERATOR and if more than one bathroom aerator 
is still installed] If you had not received them in your free kit, how many energy-efficient 
bathroom aerators would you have purchased and installed within the next year? 

Response Option Percent (n=2) 

One 0% 

Two 100% 

Don't know 0% 

Q37. [If Q33 was displayed] Now, thinking about the energy and water-savings items that 
were provided in the kit - using a scale from 0 to 10, where 0 means “not at all influential” 

and 10 means “extremely influential,” how influential were the following factors on your 

decision to install the items from the kit? How influential was… 
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The fact that the items were free 

Response Option Percent (n=121) 

Not at all influential 3% 

1 0% 

2 0% 

3 0% 

4 0% 

5 2% 

6 2% 

7 6% 

8 12% 

9 8% 

10 - Extremely influential 66% 

Don't know 0% 

The fact that the items were mailed to your home 

Response Option Percent (n=121) 

0- Not at all influential 1% 

1 0% 

2 0% 

3 0% 

4 0% 

5 0% 

6 2% 

7 6% 

8 12% 

9 10% 

10 - Extremely influential 70% 

Don't know 0% 

Information provided by Duke Energy about how the items would save energy and water 

Response Option Percent (n=121) 

0- Not at all influential 5% 

1 0% 

2 0% 

3 1% 

4 0% 

5 4% 
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6 6% 

7 7% 

8 15% 

9 9% 

10 - Extremely influential 53% 

Don't know 0% 

Other information or advertisements from Duke Energy, including its website 

Response Option Percent (n=121) 

0- Not at all influential 16% 

1 1% 

2 1% 

3 1% 

4 3% 

5 12% 

6 3% 

7 8% 

8 10% 

9 8% 

10 - Extremely influential 31% 

Don't know 6% 

Q40. Since receiving your kit from Duke Energy, have you purchased and installed any other 
products or made any improvements to your home to help save energy?  

Response Option Percent (n=174) 

Yes 41% 

No 57% 

Don't know 3% 

Q41. [If Q40 = YES] What products have you purchased and installed to help save energy in 
your home?  

Response Option Percent (n=174)* 

Bought energy efficient appliances 15% 

Moved into an ENERGY STAR home 0% 

Bought efficient heating or cooling equipment 11% 

Bought efficient windows 5% 

Added insulation 5% 

Sealed air leaks in windows, walls, or doors 8% 

Sealed or insulated ducts 1% 
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Response Option Percent (n=174)* 

Bought LEDs 29% 

Bought CFLs 5% 

Installed an energy efficient water heater 7% 

None – no other actions taken 0% 

Other 3% 

Don't know 1% 

* Multiple responses were allowed for this question  

Verbatim Other Responses Count (n=6) 

Light bulbs but I don't know what kind.  They came in the 
mail. 

1 

Installed energy efficient vstorm doors 1 

Installed an awning to shield from heat and cold. Cut my 
energy bill by 30%+ 

1 

Bought new storm door 1 

air filters that fit our furnace!, others didn't fit very well. 1 

A storm door 1 

Q42. [If Q41 = MOVED INTO AN ENERGY STAR HOME] Is Duke Energy still your gas or 
electricity utility? 

Response Option Count (n=0) 

Yes 0% 

No 0% 

Don’t know 0% 
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Q46. [Ask if any item in Q41 was selected] On a scale of 0 to 10, where 0 means “not at all influential” and 10 means “extremely 

influential”, how much influence did the Duke Energy Save Energy and Water Kit Program have on your decision to…  

Response 
Option 

0 1 2 3 4 5 6 7 8 9 10 
Don’t 
know 

n 

Buy energy 
efficient 
appliances 

31% 0% 8% 0% 8% 0% 0% 4% 8% 15% 27% 3% 26 

Move into an 
ENERGY 
STAR home 

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0 

Buy efficient 
heating or 
cooling 
equipment 

35% 0% 0% 0% 5% 5% 0% 5% 20% 5% 20% 5% 20 

Buy efficient 
windows 

33% 0% 0% 0% 11% 11% 0% 11% 11% 0% 22% 0% 9 

Add insulation 22% 0% 0% 11% 0% 11% 0% 22% 11% 0% 11% 11% 9 

Seal air leaks 14% 0% 0% 0% 7% 0% 14% 14% 0% 0% 50% 0% 14 

Seal ducts 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 2 

Buy LEDs 16% 0% 0% 4% 4% 4% 6% 10% 8% 6% 39% 2% 49 

Buy CFLs 0% 0% 12% 0% 12% 12% 12% 12% 0% 0% 25% 12% 8 

Install an 
energy efficient 
water heater 

8% 8% 8% 0% 8% 8% 0% 17% 8% 0% 17% 17% 12 

Other 0% 0% 17% 0% 17% 0% 17% 0% 0% 33% 0% 17% 6 
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Q47. [Ask if Q41 = BOUGHT ENERGY EFFICIENT APPLIANCES and Q46_BUY ENERGY 
EFFICIENT APPLIANCES <> 0] What kinds of appliance(s) did you buy? 

Response Option Percent (n=18)* 

Refrigerator 61% 

Stand-alone freezer 17% 

Dishwasher 33% 

Clothes washer 44% 

Clothes dryer 39% 

Oven 17% 

Microwave 22% 

Other 11% 

Don’t know 0% 

Refused 0% 

* Multiple responses were allowed for this question  

Verbatim Other Responses  Count (n = 2) 

Water heater 1 

HVAC System 1 

 

Q48. [Ask if Q47 <> DON’T KNOW] Was the [INSERT Q47 RESPONSE] an ENERGY STAR 
or high-efficiency model? 

Response 
Option 

Microwave Refrigerator 
Stand-alone 

Freezer 
Dishwasher 

Clothes 
washer 

Clothes 
dryer 

Other 

Yes 3 9 3 5 6 5 2 

No 0 0 0 0 0 0 0 

Don't know 1 2 0 1 2 2 0 

Total 4 11 3 6 8 7 2 

Q49. [Ask if Q47 = CLOTHES DRYER] Does the new clothes dryer use natural gas? 

Response Option Percent (n=7) 

Yes 0% 

No 100% 

Don’t know 0% 

Refused 0% 
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Q50. [Ask if Q41 = BOUGHT EFFICIENT HEATING OR COOLING EQUIPMENT and 
Q46_BUY EFFICIENT HEATING OR COOLING EQUIPMENT > 0] What type of heating 
or cooling equipment did you buy? 

Response Option Percent (n=13)* 

Central air conditioner 62% 

Window/room air conditioner unit 0% 

Wall air conditioner unit 8% 

Air source heat pump 15% 

Geothermal heat pump 0% 

Boiler 0% 

Furnace 54% 

Wifi thermostat 15% 

Other 8% 

Don't know 0% 

Refused 0% 

* Multiple responses were allowed for this question  

 

Verbatim Other Responses  Count (n = 1) 

Furnace filter 1 

Q51. [Ask if Q50 = BOILER OR FURNACE] Does the new [INSERT Q50 RESPONSE] use 
natural gas? 

Response Option Percent (n=7) 

Yes - it uses natural gas 43% 

No – does not use natural gas 57% 

Don’t know 0% 

Q52. [Ask if Q50 <> WIFI-ENABLED THERMOSTAT, DON’T KNOW, OR REFUSED] Was the 

[INSERT Q50 RESPONSE] an ENERGY STAR or high-efficiency model? 

Response 
Option 

Other 
Central air 
conditioner 

Window / 
room air 

conditioner 
unit 

Wall air 
conditioner 

unit 

Air 
source 

heat 
pump 

Geothermal 
heat pump 

Boiler Furnace 

Yes  1 6 0 1 2 0 0 0 

No  0 2 0 0 0 0 0 0 

Don't know  0 0 0 0 0 0 0 0 

Total 1 8 0 1 2 0 0 0 

Q53. [Ask if Q41= BOUGHT EFFICIENT WINDOWS and Q46_BUY EFFICIENT WINDOWS 
>0] Do you know how many windows you installed? 
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Response Option Percent (n=6) 

Yes [please specify how many you installed in the box below] 100% 

No 0% 

 

Verbatim Responses Percent (n=6) 

6 2 

10 1 

13 2 

Sic 1 

 

Q54. [Ask if Q41 = ADDED INSULATION and Q46_ADD INSULATION > 0] Please let us 
know what spaces you added insulation to. Also, let us know the proportion of each 
space you added insulation to (for example, if you added insulation that covered your 
entire attic space, you would type in 100%). 

Response Option Percent (n=7)* 

Attic 57% 

Walls 57% 

Below the floor 29% 

                                           * Multiple responses were allowed for this question  

Attic 

Verbatim Response Count (n=4) 

About 16” deep entire attic 1 

45×60 1 

100% 2 

Walls 

Verbatim Response Count (n=4) 

Put on walls 1 

100% 1 

10×12 room and 10×10 room 1 

?? 1 
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Below the floor 

Verbatim Response Count (n=2) 

On water pipes 1 

?? 1 

Q55. [Ask if Q41 = BOUGHT LEDS and Q46_BUY LEDS > 0] Do you know how many LEDs 
you installed at your property? 

Response Option Percent (n=41) 

Yes 76% 

No 24% 

[Please specify how many you installed in the box below:] 

Verbatim Response Count (n=31) 

10 5 

10? 1 

15 3 

18 1 

2 1 

20 2 

26 1 

30 1 

30+ 1 

35 1 

4 2 

5 2 

5 or 6 1 

6 1 

6 to 10 1 

7 2 

8 2 

About 30 1 

All lights 1 

approx. 8 1 

Q56. [Ask if Q41 = BOUGHT CFLS and Q46_BUY CFLS > 0] Do you know how many CFLs 
you installed at your property? 

Response Option Percent (n=8) 

Yes 63% 
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No 37% 

[Please specify how many you installed in the box below:] 

Verbatim Response Count (n=5) 

9 1 

7 1 

6 1 

5 1 

3 1 

Q57. [Ask if Q41 = INSTALLED AN ENERGY EFFICIENT WATER HEATER and 
Q46_INSTALL AN ENERGY EFFICIENT WATER HEATER > 0] Does the new water 
heater use natural gas? 

Response Option Percent (n=11) 

Yes 18% 

No 82% 

Don't know 0% 

Q58. [Ask if Q41 = INSTALLED AN ENERGY EFFICIENT WATER HEATER and 
Q46_INSTALL AN ENERGY EFFICIENT WATER HEATER > 0] Which of the following 
water heaters did you purchase?  

Response Option Percent (n=11) 

A traditional water heater with a large tank that holds the hot 
water 

73% 

A tankless water heater that provides hot water on demand 0% 

A solar water heater 0% 

Other 18% 

Don’t know 9% 

 

Verbatim Other Responses Count (n=2) 

Propane 1 

Hybrid electric heat pump 1 

 

Q59. [Ask if Q41 = INSTALLED AN ENERGY EFFICIENT WATER HEATER and 
Q46_INSTALL AN ENERGY EFFICIENT WATER HEATER > 0] Is the new water heater 
an ENERGY STAR model? 
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Response Option Percent (n=11) 

Yes 91% 

No 9% 

Don't know 0% 

Q60. Which of the following types of housing units would you say best describes your home? 
It is . . .? 

Response Option Percent (n=174) 

Single-family detached house 74% 

Single-family attached home (such as a townhouse or condo) 12% 

Duplex, triplex or four-plex 1% 

Apartment or condo with 5 units or more 8% 

Manufactured or mobile home 5% 

Other 1% 

Prefer not to say 0% 

Don't know 0% 

 

Verbatim Other Response Count (n=1) 

Brick single family home. 1 

Q61. How many showers are in your home? Please include both stand-up showers and 
bathtubs with showerheads. 

Response Option Percent (n=174) 

One 26% 

Two 61% 

Three 13% 

Four 1% 

Five or more 0% 

Don’t know 0% 

Q62. How many bathroom sink faucets are in your home? (Keep in mind that some bathrooms 
may have multiple bathroom sink faucets in them) 

Response Option Percent (n=174) 

One 13% 

Two 35% 

Three 28% 

Four 19% 

Five 4% 
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Six 2% 

Seven 0% 

Eight or more 0% 

Don’t know 0% 

Q63. How many kitchen faucets are in your home? 

Response Option Percent (n=174) 

One 93% 

Two 6% 

Three 0% 

Four or more 1% 

Don’t know 0% 

Q63A. [IF Q63 > 1] You mentioned that you have more than one kitchen faucet. Where is/are 
your other kitchen faucet(s) located in your home? 

Verbatim Other Response Count (n=12) 

Upstairs and downstairs 1 

Laundry room. 1 

Kitchenette 1 

It’s on the bar or counter top of the kitchen. 1 

in the garage 1 

in my second kitchen, we have a kitchen both 
upstairs and down stairs 

1 

family room in basement 1 

Basement kitchen 1 

Basement 2 

Badement 1 

5 1 

Q64. How many square feet of living space are there in your residence, including bathrooms, 
foyers and hallways (exclude garages, unfinished basements, and unheated porches)? 

Response Option Percent (n=174) 

Less than 500 square feet 0% 

500 to under 1,000 square feet 9% 

1,000 to under 1,500 square feet 25% 

1,500 to under 2,000 square feet 22% 

2,000 to under 2,500 square feet 13% 

2,500 to under 3,000 square feet 6% 

Greater than 3,000 square feet 5% 
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Prefer not to say 1% 

Don’t know 20% 

Q65. Do you or members of your household own your home, or do you rent it? 

Response Option Percent (n=174) 

Own / buying 93% 

Rent / lease 5% 

Occupy rent-free 0% 

Prefer not to say 2% 

Don’t know 1% 

Q66. Including yourself, how many people currently live in your home year-round? 

Response Option Percent (n=174) 

I live by myself 23% 

Two people 34% 

Three people 15% 

Four people 13% 

Five people 7% 

Six people 2% 

Seven people 1% 

Eight or more people 1% 

Prefer not to say 3% 

Don’t know 0% 

Q67. What was your total annual household income for 2018, before taxes? 

Response Option Percent (n=174) 

Under $20,000 3% 

$20,000 to under $30,000 7% 

$30,000 to under $40,000 7% 

$40,000 to under $50,000 4% 

$50,000 to under $60,000 13% 

$60,000 to under $75,000 9% 

$75,000 to under $100,000 12% 

$100,000 to under $150,000 9% 

$150,000 to under $200,000 5% 

$200,000 or more 1% 

Prefer not to say 25% 

Don’t know 5% 
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Q68. What is the highest level of education achieved among those living in your household? 

Response Option Percent (n=174) 

Less than high school 1% 

Some high school 2% 

High school graduate or equivalent (such as GED) 15% 

Trade or technical school 5% 

Some college (including Associate degree) 23% 

College degree (Bachelor’s degree) 29% 

Some graduate school 1% 

Graduate degree, professional degree 14% 

Doctorate 4% 

Prefer not to say 7% 

Don’t know 0% 

 

Q69. Finally, what is your year of birth? 

Verbatim Response Count (n=174) 

1933 1 

1934 1 

1937 2 

1938 1 

1939 1 

1941 1 

1942 1 

1944 1 

1945 2 

1946 1 

1947 2 

1948 3 

1949 5 

1950 4 

1951 5 

1952 3 

1953 2 

1954 1 

1955 2 

1956 5 

1957 2 

1958 4 
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1959 3 

1960 4 

1961 4 

1962 2 

1963 3 

1964 3 

1965 2 

1966 4 

1967 4 

1969 2 

1970 1 

1971 4 

1972 3 

1973 1 

1974 1 

1975 2 

1976 4 

1977 1 

1978 3 

1979 4 

1980 1 

1981 7 

1982 5 

1983 6 

1984 1 

1985 3 

1987 1 

1988 4 

1989 4 

1990 5 

1991 1 

1993 2 

1994 1 

Prefer not to say 29 
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