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T bl 99 P h I t t fi N t T B lb a e . urc ase n en or ex en u s among p rt". t a 1c1pan s an dN Prti" t on- a c1pan s 
All Surveyed All Surveyed Non-

Of the Next Ten Light Bulbs You Participants Who Participants Who 
Purchase, How Many Will Be ... ? Answered This Question Answered This Question 

(Valid N=194) {Valid N=91) 
% who intend to buy at least one 

22.7% 22.0% 
incandescent and/or halogen bulb 
% who intend to buy at least one CFL bulb 79.4% 65.9% 
% who intend to buy at least one LED bulb 43.3% 38.5% 

All Bulbs To Be All Bulbs To Be 
Purchased Purchased 
(N=1,925) (N=890) 

% of next ten bulbs that will be 
9.0% 16.6% 

incandescent and/or haloaen bulbs 
% of next ten bulbs that will be CFL bulbs 64.2% 54.5% 
% of next ten bulbs that will be LED bulbs 26.9% 28.9% 

Percentages in the first three rows total to more than 100% because respondents could give 
multiple responses. Percentages in the bottom three rows are mutually exclusive and add up to 
100%. 

Though there are statistically significant differences between participants and non-participants in 
terms of their intentions regarding incandescent bulb purchases, on the whole these two groups 
are far more similar than they are different in that both show a very strong inclination towards 
using efficient lighting. The high interest in CFLs and LEDs among non-participants indicates 
that Duke Energy is targeting the households that have already adopted the new light bulb 
technologies; it also indicates that a lack of willingness to use these bulbs is not a barrier to 
program participation. However, it may also indicate that participation in this program is not 
transforming participants' behavior regarding efficient lighting, to the extent that targeted 
customers (participants and non-participants alike) have already adopted this behavior before 
participating in the program. Indeed, adopting the use of CFLs and LEDs is probably a 
prerequisite for most Savings Store customers. 

Store Influence on Future CFL and LED Purchases 
A majority of participants (54.9%) who visited the Store website indicate that the Store had a 
positive influence on the likelihood that they will buy and use CFLs in the future (Table 100). 
Among non-participant visitors, 41.1 % reported they were more likely to use CFLs based on 
what they know about the program; this is a healthy percentage reporting an influence, though it 
is significantly lower than the rate for participants (p<.05 using Student's t-test). 

When future LED purchases are considered the results between the two groups are almost 
identical: more than a third (38.3% of participants and 37.5% of non-participants) say they are 
more likely to purchase LEDs as a result of visiting the Store, while a majority of both groups 
(57.8% of participants and 55.4% of non-participants) say their experiences at the Store make 
them neither more nor less likely to buy LEDs in the future. 
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Table 100. Intention to Purchase CFLs and LEDs as a Result of Store Visits 
CF Ls LEDs 

Likelihood of Non-Participant Non-Participant 
future purchases Participants Visitors (Valid Participants Visitors (Valid 
as a result of (Valid N=206) 

N=56) (Valid N=206) N=56) 
Store visits 

Count Count Valid% Valid% Count Valid% Count Valld % 

More likely 113 54.9% 23 41 .1% 79 38.3% 21 37.5% 

Neither more or 76 36.9% 32 57.1% 119 57.8% 31 55.4% 
less likely 

Less likely 17 8.3% 0 1.8% 8 3.9% 3 5.4% 

Don't know 0 0.0% 0 0.0% 0 0.0% 1 1.8% 

When asked about their future intentions to purchase light bulbs directly from the Duke Energy 
Savings Store, participants were significantly more likely to do so than non-participants. In a 
clear example of how past behavior predicts future behavior, in total nearly two-thirds of 
participants ( 63 .1 % ) indicated that the Savings Store would be one of the first places that they go 
to buy bulbs (44.7%) or that they would definitely shop at the Store again (18.4%). Among non­
participants, only a quarter of visiting non-participants (26.8%) and non-visiting non-participants 
(25.0%) expressed equivalent levels of purchase interest. However in spite of having 
significantly lower interest in shopping at the Savings Store in the future relative to program 
participants, there are still 26.0% (25 out of96) of non-participants who say that they are likely 
to shop at Savings Store the next time they need to shop for light bulbs. 



Future Intentions of Shopping at the Savings Store 

The Savings Store will be one of the first places I go the 
next time I need to shop for light bulbs 

I will definitely shop at the Savings Store 

I will probably shop at the Savings Store 

I may or may not shop at the Savings Store 

I will never shop at the Savings Store for light bulbs 

Don'tknow 0% 
0% 

0.0% 10.0% 20.0% 30.0% 40.0% 

• Participants (N=206) • Visiting No~Participants (N=56) • Non-Visiting Non-Participants (N=40) 

Figure 48. Future Intentions for Shopping at the Savings Store 

Other Comparisons 
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50.0% 

In terms of the number of times that participants and visiting non-participants visited the Savings 
Store, the average number of visits was similar with 2.4 apiece among participants and 2.2 
among non-participants. The median of both groups was two, although the maximum number of 
visits among non-participants was five while the maximum among participants was 30 site visits. 

When it came to recommending the program to others, participants were more than twice as 
likely as non-participants to do so, with 65.0% of participants saying they had recommended the 
Savings Store to others, compared to just 29.2% of non-participants who said they had done so. 
Participants were also more prolific in recommendations, making an average of 4.6 referrals 
apiece compared to an average of2.0 referrals each among non-participants. Word of mouth was 
the most common method of communication for both groups. 



Net to Gross Analysis 

Freeridersh i p 
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Freeridership for this program is computed based on survey participants' responses to questions 
about the installation of program bulbs. An average freeridership score is calculated for each 
type of incented program bulb, and the final program-level freeridership is then calculated by 
weighting the average freeridership for each bulb type by the total number of incented program 
bulbs distributed in Ohio and Kentucky during the evaluation period (from program launch 
through June 30, 2014). Simplified versions39 of the three participant survey questions used to 
calculate freeridership are listed below; this series of questions is asked once for each type of 
program specialty bulb a respondent has installed (if the customer installed a type of bulb in 
more than one location, the survey asks these questions about the installation with the largest 
number of program bulbs). 

A. What kind of bulbs were previously in the lamps or fixtures in your [room where 
program bulb installed] where you installed the [specialty program bulb type] bulbs from the 
Savings Store? 

( ) Standard Incandescent 
()Halogen 
() CFLs 
()LEDs 
()No bulbs (empty sockets) 
()Other (including combination of bulb types - record details) ____ _ 
()DK/NS 

B. If you had not known about the light bulbs available at the Savings Store, would you 
have continued to install [bulbs previously in the lamps] bulbs in this light fu:ture? 

()Yes 
()No 
()Maybe 
()DK/NS 

If "Maybe" or "No" in question B, then ask C. 

39 The survey contains uniquely-worded versions of these questions for each category of specialty bulb. Most of 
these questions also include response options for dimmable versus non-dimmable bulbs, which are not shown here 
since dimmability is not a factor in computing freeridership. The original survey questions can be found in Appendix 
C: Participant Survey Instrument. 



C. What type of bulbs would you have installed in this light fixture if you had not 
purchased bulbs from the Savings Store? 

( ) Standard Incandescent 
()Halogen 
() CFLs 
()LEDs 
()No bulbs (would have left sockets empty) 
()Other (including combination of bulb types - record details) ____ _ 
()DK/NS 
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Table 101 shows how survey responses are converted into a pair oflogical statements that are 
used to assign freeridership scores. The two logical statements are: "the participant had efficient 
bulbs in these sockets before the program" and "the participant would have installed efficient 
bulbs in these sockets without the program." Responses to both of these statements are coded 
either "yes", "no" or "don't know". 



T bl 101 K t C a e . ey o onve rf S mg 

Survey questions 
A. What kind of bulbs 
were previously in the 
lamps or fixtures in your 
[room where program bulb 
installed] where you 
installed the [specialty 
program bulb type) bulbs 
from the Savings Store? 

B. If you had not known 
about the light bulbs 
available at the Savings 
Store, would you have 
continued to install [bulbs 
previously in the lamps] 
bulbs in this light fixture? 

C. What type of bulbs 
would you have installed in 
this light fixture if you had 
not purchased bulbs from 
the Savings Store? 
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urvey R esponses t L . I St t t 0 Ol!)Ca a emen s 
Participant had Participant would 
efficient bulbs have installed 

in these efficient bulbs in 
Survey sockets before these sockets without 

responses40 the program the program 
CFL, LED Yes -

Incandescent, No -Halogen 

No bulbs in 
sockets41 , Don't Don't know -

know, Not specified 

Yes if efficient before 
program 

Yes 
No if not efficient - before program 

Don't know if unknown 
before proaram 

No - Use response from 
question C 

Maybe Maybe 
Don't know, Not 

Soecified - Don't know 

CFL, LED - Yes 
Incandescent, No Halogen -

No bulbs in 
sockets, Don't - Don't know 

know, Not specified 

Table 102 shows how freeridership scores are assigned based on the responses to the two logical 
statements about using efficient bulbs before the program and in the absence of the program 
(response combinations not shown in this table are assigned freeridership of zero). A majority of 
surveyed specialty bulb installations (51.8% or 194 out of 394) are not considered to involve any 
freeridership, while 45.4% (179 out of 394) of installations received freeridership scores ranging 
from 50% to 100%. There were eleven installations (2.8%) which could not be scored due to 

40 Some participants gave "other" open-ended responses to these questions; these responses are coded whenever 
possible (for example "an efficient bulb but I'm not sure which type" to question A or B clearly indicates ''yes" to 
the statements about using efficient bulbs). When "other" responses cannot be used to determine a "yes" or "no'', 
then these responses are coded "don't know". 
41 For the purposes of calculating freeridership, "no bulbs in sockets" is considered a "don't know" response in 
terms of the type of bulb (efficient or not) that was installed before the program or that would be installed without 
the program. There are no savings from installing program bulbs in empty sockets (electricity usage actually 
increases), however this lack of savings is accounted for when computing kWh savings per bulb (rather than in the 
freeridership calculations). 
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survey participants giving responses categorized as "don't know" for both of the logical 
statements about efficient bulbs in these sockets. 

T able 102. Freeridership Scores for Specialty Bulb Installations 

Participant had efficient Participant would have Count of survey 

bulbs in these sockets installed efficient bulbs Freeridershlp % responses (N=394 
in these sockets specialty bulb before the program without the program installations) 

yes yes 100% 5242 

ves maybe 50% 3 
don't know yes 50% 7 

no yes 50% 117 

don't know don't know 
Withheld from 

11 calculations 
All other combinations of responses 0% 204 

Table 103 shows the result of freeridership calculations by specialty bulb type weighted by delta 
watts of the surveyed installed bulbs. Delta watts data was available for 80% or 315 out of394 
installations with freeridership estimates. The remaining 79 installations were missing data from 
participants who did not know the wattages of their previous bulbs; these installations are 
assigned average replaced watts for the program bulb type installed. Overall program 
freeridership is the average of all bulb freeridership values weighted by the contribution of the 
corresponding bulb type to overall program gross kWh savings. Bulb type level freeridership 
estimates are presented for informational purposes only and should not be used in any 
calculations. 

Out of 3,444 incented program bulbs confirmed shipped to surveyed participants, customers 
answered freeridership questions about 1,361 installed incented program bulbs (only 1,963 
incented program bulbs are confirmed installed, while 1,374 incented program bulbs are stored 
for future use, 86 were disposed ot-43, and the outcome for the remaining 21 incented bulbs could 
not be determined). In aggregate, about one surveyed bulb in four is categorized as a freerider 
bulb (22.5%), though the freeridership rate by specialty bulb type varies from a low of 13.2% for 
globe bulbs up to 31.1 % for dimmable spiral CFLs. 

42 Five of these 52 respondents replaced a combination of efficient and incandescent bulbs; for these cases, partial 
freeridership scores are assigned based on the percentage of efficient bulbs replaced (i.e., if 50% of a participants' 
replaced bulbs were efficient then their freeridership is 50%, rather than 100%). 
43 The "disposed" bulbs category includes program bulbs that participants gave away to people in other households. 
Some of these bulbs may be installed in other Duke Energy households where they are providing energy savings, 
however this cannot be confirmed or quantified since recipients of"second-hand" program bulbs were not surveyed 
(i.e., we do not have any data about the installation of these bulbs, including whether or not they are installed in 
Duke Energy territory). 



Table 103. Survey Participant Freeridership by Specialty Bulb Type 

Surveyed Bulba Freerldership Weighted 
Installed with by Delta Watts of 

Freeridershlp Scores Installations 
Capsules (A Line CFLs 

234 22.9% 
and LEDs) (n=80) 
CFL Three-way Spiral 

80 28.9% 
Cn=47) 
CFL Candelabra (n=64} 298 15.8% 
Indoor reflectors 
(Recessed and 

360 27.8% 
Dimmable CFLs and 
LEDs) Cn=82) 
CFL Globes (n=62) 271 13.2% 
CFL Outdoor reflector 
(Recessed outdoor) 58 17.7% 
Cn=23) 
CFL Dimmable spiral 

60 31.1% 
(n=25) 
Total specialty bulbs44 

1,361 22.5% 
CN=383 installations) 
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The previous table shows an overall freeridership rate of 22.5%; however that figure is based on 
the distribution of bulbs among surveyed participants. To calculate the program-level 
freeridership rate, freeridership scores for each bulb type are weighted according to their 
contribution to program gross kWh savings. Table 104 shows the weights for each bulb type and 
how program-level freeridership is calculated. The final program-level freeridership is thus 
calculated as 23.3%, which is slightly higher than the 22.5% figure based on survey results. 

44 In Table 42, the eleven installations which could not be assigned freeridership scores are withheld from the 
analysis (see Table 102). These eleven installations accounted for 33 installed program bulbs, thus the number of 
installed bulbs used for freerider calculations is 1,361 rather than 1,394. 



T bl 104 W . ht d Ov II P a e . e121 e era ro 

Freerlder 
score by 
bulb type 

Capsules (A Line 
22.9% 

CFLs and LEDs) 
CFL Three-way 28.9% 
CFL Candelabra 15.8% 
Indoor reflectors 
(Recessed and 

27.8% 
Dimmable CFLs 
and LEDs) 
CFL Globes 13.2% 
CFL Outdoor 
reflector 17.7% 
(Recessed outdoor) 
CFL Dimmable 

31.1% 
spiral 

(22.5% 
Total specialty survey-
bulbs weighted 

average) 

Spillover 

~ram F "d h" reen ers IP 
Program 
records Program incented bulbs 

ordered in OH Gross kWh 

& KY (program contribution 

launch by bulb 

through June type 

30, 2014) 

34,312 791,409 

7,898 267,619 
21,828 261,667 

43,104 1,267,325 

25,056 358,210 

7,785 498,572 

5,624 211,849 

145,60745 3,656,652 

Program 
records 
percent 

kWh 

21.6% 

7.3% 
7.2% 

34.7% 

9.8% 

13.6% 

5.8% 

100.0% 
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Contribution to 
program 

freerldership 
(FR score 

X % bulbs sold) 

0.04949 

0.02117 
0.01128 

0.09646 

0.01292 

0.02413 

0.01803 

0.23347 
(23.3% program-

weighted 
average) 

There are three sources contributing spillover savings for the Specialty Bulbs Program: standard 
spiral CFLs purchased from the Savings Store or elsewhere and purchases of additional high 
efficiency lighting measures from locations other than the Savings Store, but influenced, at least 
in part, by a participant's experience with the program. 

If a survey participant purchased and installed one or more standard spiral CFLs from the 
Savings Store, they are asked questions about the wattage of the bulb that was replaced as well as 
the hours of use for that particular socket. The extent to which each respondent is a freerider with 
respect to standard spirals is accounted for using the diffusion of adoption curve for efficient 
bulbs shown in Figure 49. The resulting percentage is deducted from that participant's spillover 
contribution. 

4s The official total number of program bulbs sold in Kentucky and Ohio is 142,640. However, the official total does 
not include non-incented specialty bulb purchases. Impact calculations do include non-incented specialty bulbs thus 
the total bulbs distributed in Kentucky and Ohio is 145,607. 



S-Curve Freeridership Adjustment by 
Number of CFLs + LEDs Pre-Installed 

100.0% ,----------------------=;;;;;;;;-----
90.0% +----------------------,;'"""------
80.0% -+----------------------------
70.0% +---------------------.---------
60.0% +----------------~~---------

50.0% +----------------#-----------
40.0% +-----------------------------
30.0% -t------------~"'---------------

20.0% -t----------~~---------------
10.0% -+---------=.,,,,,,..:::;._ ________________ _ 

0.0% -1---..... ~:;=..-.------.--....,..--,---,---r--~---r----.--,----.---, 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

CFLs + LEDs pre-installed 

Figure 49. Diffusion of Adoption Curve for Determining Freeridership 
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There were six survey respondents that purchased and installed standard spiral CFLs from the 
Savings Store and answered the spillover question battery. Their spillover contributions were 
calculated using their self-reported baseline wattage and hours of use and are shown in Table 
105. Together, these six participants contributed 251.64 kWh toward program spillover. 

Table 105. Spillover Contribution from Non-Incented Standard Spiral CFLs Purchased 
th h th S . St rou21 e avme:s ore 

Non-Incanted Existing EE 

Customer Standard kWh Bulbs (Prior to Freeridershlp Spillover 
Spira ls Program kWh 

Installed Participation) 

Customer 1 8 238.24 15 100% 0.00 

Customer2 2 59.56 3 5% 56.58 

Customer 3 6 178.68 24 100% 0.00 

Customer4 2 59.56 0 0% 59.56 

Customer 5 2 59.56 50 100% 0.00 

Customers 5 148.90 4 9% 135.50 

Total 25 744.51 96 251.64 

Surveyed participants were asked how many energy efficient bulbs, if any, they had purchased 
elsewhere since purchasing bulbs from the Savings Store. Participants who indicated they had 
purchased additional energy efficient bulbs were asked how many of them they had installed. 
Participants were also asked to rate the influence of the program on their decision to purchase 
these bulbs using a 1-to-10 scale, with one signifying no program influence and ten meaning that 
the program was very influential. Each customer's influence rating was converted to an influence 
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