


















































































Net to Gross Analysis 

Freeridership Levels 
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The property managers receiving the Duke Energy bulbs were instructed to install the CFLs in 
tenant's units so that each installation removed an incandescent bulb from a fixture that was 
being used by the occupants of that unit. This approach was taken because Duke Energy wanted 
to design a program with a low freerider rate reducing the risk that the bulbs would be used by 
people who were already using CFLs in those fixtures. Duke Energy theorized that if the fixture 
contained an incandescent bulb and was in use, then the conversion of that fixture to a CFL 
would acquire higher net savings than a typical CFL rebate program in which the customer 
installed the bulb where they wanted or placed some of the bulbs into storage. 

The evaluation results support Duke Energy's theory. According to surveyed occupants, 
approximately 96 percent of the property-manager-installed CFLs went into fixtures in which the 
tenant reported having an incandescent light bulb prior to the conversion. Only about 4 percent 
of the property-manager-installed CFLs were reported to have had a CFL in that fixture prior to 
the installation of the new bulb. From this perspective, 96 percent of the CFLs installed by the 
property managers provided net new energy savings. 

Table 5. Net to Gross An alysis 
CFL replaced: Total 

An Incandescent 182 95.79% 
ACFL 8 4.21% 
Emotv Socket 0 0.00% 
Don't know 7 -

However, even though the property manager-installed-CFLs went into incandescent fixtures, this 
does not mean that all fixtures in the apartments, including the program-targeted fixtures, had 
incandescent light bulbs. 

When we asked ifthe tenants had already used CFLs in their units prior to the program-installed 
CFLs, 32 percent of the tenants reported having at least one CFL in their units prior to the 
program installed units. One percent of the tenants indicated that the CFLs in their units were 
installed prior to their taking possession of their units and an additional 31 percent of tenants 
indicated that they had installed one or more CFLs in their units. Sixty-eight percent of the 
tenants indicated that there were no CFLs installed in their units prior to the program-installed 
CFLs. 

Of the 26 tenants who reported having already used CFLs in their units and could also estimate 
the number ofCFLs that were already in use, the typical unit had 3.8 CFLs prior to the program­
installed CFLs. Without the program, there is a possibility that some of the tenants who had 
incandescent bulbs in the fixtures that were replaced by CFLs via the program may have 
replaced that incandescent with a CFL when the incandescent burnt out. 

With most tenants having not already used CFLs in the past, and the average tenant having only 
3.8 CFLs in their units, there is not a strong indication that these tenants are committed CFL 
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users. In addition, because 96% of the program installed CFLs went into incandescent fixtures, 
these tenants had not yet made the switch to energy efficient lighting in all of their primary 
fixtures. The program is reaching its intended market and getting CFLs placed in fixtures that 
used standard bulbs prior to the replacement. 

Because the program is a direct install program in which the program installs CFLs in fixtures 
that are lit with incandescents, the level of freeridership is set at the level at which the tenants 
report having the property owners change their fixture from an incandescent to a CFL. As a 
result, the level of freeridership for this program is assessed to be 4.21 %. We are not crediting 
Duke Energy with a net CFL installation if the tenant indicated that they had already been using 
a CFL in the fixture before the Duke Energy CFLs were installed. These tenants report that they 
had already converted their fixtures to CFLs. It is unlikely that a property manager would take 
out a CFL only to install another CFL. However, we take the tenant's response seriously and 
discount net savings by the level at which the tenant reports already using a CFL in the fixture 
targeted by the property owner. 

Spillover Levels 
The experience tenants gained with the Duke Energy program-installed CFLs did not produce a 
large amount of spillover of additional CFL bulb purchases, but it did induce some tenants to buy 
and use more CFLs and attribute the cause of their purchase to the experience they obtained via 
the program-installed CFLs. In 74 percent of cases, the surveyed tenants reported that their 
program experience made it more likely that they would have purchased additional CFLs. Of the 
remaining 26 percent, 17 percent were neither more nor less likely and eight percent were less 
likely. Tenants purchased an additional 18 bulbs and they installed 14 of those bulbs in fixtures 
they are using. 

When tenants were asked to score the level at which the program installed bulbs caused them to 
buy and use more CFLs, a 1to10 scale was used to score that effect. To allocate program­
induced spillover causal effect, a score of 1 was counted as zero spillover allocation. The rest of 
the scores were directly converted to a percent allocation score (5=.5, 7=.7, 9=.9, 10=1.0). These 
allocation scores were then multiplied by the number of additional bulbs that the participants 
indicated that they had both purchased and installed. Thus, for this set of respondents, we are 
adding an additional 12.5 bulbs to the 810 distributed by the program to survey respondents. This 
provides a level of spillover of 1.54% (12.5/810 =.0154). The 1.54% percent spillover is 
conservative, as it only counts the Duke Energy motivated purchases that were installed and 
which occurred between the period of time of the installation and the survey. 

We also note that this is short-term spillover. Additional bulbs may have been purchased after 
the evaluation effort was completed, however these are excluded from this assessment. 



Table 6. Spillover Numbers 

How many did How many are Attribution 
score you buy being used (1-10 scale) 

4 4 10 
4 4 10 
3 3 5 
1 1 10 
1 1 10 
1 1 10 
4 0 7 

Net Energy Savings Adjustment Factor 

Spillover 
Contribution 

4 
4 

1.5 
1 
1 
1 
0 
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The combination of the reduction in energy savings attributed to freeriders plus the adjustment 
attributed to spillover provides a net adjustment factor of97.27% [(l -4.21 % freerider) * (1 + 
1.54% spillover) = .9727]. Accounting for freeriders, those that already indicated that they had 
installed a CFL, and for spillover, those indicated that the Duke Energy program caused them to 
buy and install more CFLs provides a net energy savings of97.27% of the gross savings. 

In-Service Rate (ISR) Calculation 
A total of 802 CFLs were reported as installed in participating tenant households. At the time of 
the phone survey, tenants were asked how many CFLs are currently installed. Out of the 82 
tenants surveyed, 76 provided responses. The ISR is calculated using only the CFLs installed in 
the homes of participants with valid responses. The 76 responding tenants received a total of 768 
CFLs. Of these, 679 were reported as installed at the time of the survey, a first year JSR of 
88.4%. As the tenants are not personally installing the bulbs, and every bulb that is handed out is 
installed, no further adjustment is made for bulbs in storage. The final JSR is therefore equal to 
the first year ISR of 88.4%. 



Impact Analysis 
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Table 7 shows the estimated energy savings per bulb distributed adjusted downward for the ISR 
of 88.4% and incorporating the freeridership and spillover percentages computed from 
participants' survey responses. The program distributed 13-watt CFLs exclusively. The average 
wattage of a replaced bulb was 62 watts. The baseline wattage, as seen in Table 10, decreases 
over the EUL of the CFL as per Appendix G: EISA Schedule and CFL Baseline. 

e Table 7. Adjust d I t A mpac: verage kWh dC. "d tkW an 01nc1 en per B lb D" tributed u IS 

Metric Result 
In Service Rate 88.4% 
Gross kW oar bulb 0.0045 
Gross kWh oar bulb 39.8 
Freeridership rate 4.21% 
Spillover rate 1.54% 
Total Discountina to be applied to Gross values 2.73% 
Net kW oer bulb 0.0044 
Net kWh oar bulb 38.7 
Measure life' 5 vears 
Effective useful life net kWh per bulb 193.5 

Methodology 
Primary data collected from surveyed tenants was used to determine the room-type distribution 
of CFL installations, average daily hours of use, and mean wattage of bulb removed seen in 
Table 8. The self-reported average daily hours of use is adjusted downward to account for the 
self-reporting bias described in the Self-Reporting Bias section. The mean wattage of bulbs 
removed is adjusted downward for the years after the year of the installation to account for the 
effects of EISA on bulb availability. This is described in Appendix G: EISA Schedule and CFL 
Baseline. These values are then combined with as per Appendix F: Impact Algorithms to 
calculate savings. 

Survey Data 
Specific information about the CFLs distributed through the program was collected through a 
phone survey of tenants. Data was collected for a maximum of three bulbs and included the 
location of the CFL, the type and wattage of the bulb that it replaced, and the average hours per 
day that it is in use. The phone survey, conducted by TecMarket Works between December 6 and 
December 17, 2013, included a random sample of 82 participating tenants. The compilation of 
this data is presented in Table 8 in its unadjusted form; that is before the self-reporting bias is 
applied to the hours of use. The adjusted values appear in Table 9. 

1 Consistent with prior evaluations ofCFL programs for Duke Energy, a measure life of five years was used for 
installed CFLs. No derate was performed for post-EISA years. 



Tabl 8 U d. tedCFLS D ta e . na IJUS urvey a 

Number of 
Room Type Installations 

Living or family room 41 
Dinina room 35 
Kitchen 50 
Master bedroom 22 
Other bedroom 3 
Bathroom 64 
Hall 20 
Closet 1 
AVERAGErrOTAL 236 

Average Average Dally 
Wattage of Hours of Use 

Bulb Removed (Old) 

59 5.26 
65 5.21 
65 7.24 
62 3.30 
68 7.83 
59 3.41 
64 1.89 
75 0.50 
62' 4.72 
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Average Dally 
Hours of Use 

(New) 

5.45 
5.10 
7.24 
3.32 
7.83 
3.23 
1.95 
0.50 
4.69 

Figure 1 graphically shows the prevalence of CFL installations in each room type in ascending 
order. 

Percent of CFL Installs by Room Type 

aoset 

Other bedroom 

Hall 

Master bedroom 

Dining room 

living or family room 

Kitchen 

Bathroom 

0% 5% 10% 15% 20% 25% 30% 

Figure 1. Percent of CFL Installations by Room Type 

Self-Reporting Bias 
Previous studies that have included both customer surveys and lighting loggers have shown that, 
comparing customers' self-reported hours of operation to the actual hours of operation, 

2 The overall average wattage of the bulb removed is a weighted average that uses CFL installation distribution data 
from the entire survey population to assign weights. As this data was collected from the tenants, and not the property 
managers that did the installations, there is the potential for distorted results. However, TecMarket Works believes 
this to be a valid estimate of baseline wattage. This compares very favorably with the Draft Ohio TRM, where, by 
means of the deemed calculation for delta watts (CFL watts• 3.25), we can determine that the average wattage of an 
incandescent bulb that is replaced by a 13-watt CFL is 55.25 watts (13 • 3.25 + 13). 
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customers responding to the survey overestimated their lighting usage by about 27%3
• 

Consequently, the self-reported hours of use obtained from the survey were reduced by the 27% 
established through the collection of data from previous programs. 

Customers were asked if they had increased or decreased their lighting usage since installing the 
CFLs they received through the program. The weighted average of self-reported hours of use 
before and after participating in the program were very c1ose. 

Table 9 shows the weighted average of the unadjusted hours of use values along with the updated 
weighted average values after the self-reporting bias is applied. The final value for average daily 
hours of use is 3.44 and 3.42 before and after the program respectively. 

Table 9. Ad' t d A use verage D "I H at" 1 ours o f U se 

Magnitude of Average Dally Average Dally 
Adjustment Adjustment Hours of Use Hours of Use 

(Old) (New) 

Unadiusted N/A 4.72 4.69 
Self-Reporting Bias 27% 3.44 3.42 

Impact Estimates 
As described in Appendix G: EISA Schedule and CFL Baseline, the baseline against which a 
CFL is evaluated against decreases throughout its EUL. The baseline wattage by room type and 
by year is shown in Table 10 with the average in the final column and the overall weighted 
average in the highlighted cell in the bottom right, the numbers used for the savings calculations. 
Savings estimates at the room type level are unreliable and should not be used in any 
calculations. Gross savings for the program are presented in the same manner in Table 11 and 
Table 12. 

Table 10. Baseline Watta1e b-v Room Type and Year 
Room Type Year1 Year2 Year3 Year4 Years Average 

Living or family room 59 56 49 45 43 51 
Dining room 65 59 52 49 47 55 
Kitchen 65 60 53 49 46 54 

Master bedroom 62 57 50 47 45 52 
Other bedroom 68 62 55 50 48 57 
Bathroom 59 57 49 46 43 51 
Hall 64 59 52 48 46 54 

Closet 75 64 59 53 53 61 

Total/Average 62 58 51 47 45 53 

3 TecMarket Works and Building Metrics. "Duke Energy Residential Smart $aver® CFL Program in North Carolina 
and South Carolina". February 15, 2011. Pg. 35. 



Table 11 G . ross kWhS . b R T av102s IY oom ypean dY ear 
Room Type Yaar1 Yaar2 Year3 

Living or family room 51.3 47.7 40.0 

Dining room 58.4 51.9 44.1 

Kitchen 79.4 72.5 61 .4 

Master bedroom 34.6 30.5 25.9 

Other bedroom 90.9 81.8 70.1 

Bathroom 34.2 32.2 27.0 

Hall 20.3 18.4 15.6 

Closet 6.6 5.4 4.8 

Total/Average 49.4 45.2 38.2 

Table 12 G . ross kWS . b R T aVIDRS IY oom ypean dY ear 
Room Type Year1 Year2 Year3 

Living or family room 0.0053 0.0049 0.0041 

Dining room 0.0059 0.0053 0.0045 

Kitchen 0.0058 0.0053 0.0045 

Master bedroom 0.0056 0.0049 0.0042 

Other bedroom 0.0062 0.0056 0.0048 

Bathroom 0.0053 0.0049 0.0041 

Hall 0.0058 0.0052 0.0044 

Closet 0.0070 0.0058 0.0052 

Total/Average 0.0056 O.OOS1 0.0043 

Year4 Years 

35.8 32.6 

40.6 38.0 

55.1 51 .0 

23.9 22.4 

61 .9 58.4 

24.2 22.1 

14.0 13.0 

4.3 4.3 

34.S 31.8 

Year4 Years 

0.0037 0.0034 

0.0041 0.0038 

0.0041 0.0038 

0.0039 0.0036 

0.0042 0.0040 

0.0037 0.0034 

0.0040 0.0037 

0.0045 0.0045 

0.0039 0.0036 

Average 

41.5 

46.6 

63.9 

27.5 

72.6 

27.9 

16.3 

5.1 

39.8 

Average 

0.0043 

0.0047 

0.0047 

0.0044 

0.0049 

0.0043 

0.0046 

0.0054 

0.0045 
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Management Interviews 

Program Operations and Oversight 
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Duke Energy's Kentucky Property Manager CFL Program supplies free 13-watt CFLs to multi­
family communities in its Kentucky service territory. The program provides the properties with 
up to 12 CFLs per apartment. The CFLs are installed by employees of the property management 
company. CFL fulfillment and daily program operations are handled by third party vendors. 

Duke Energy provides administrative oversight for the program, including vendor management, 
confirmation of eligible properties, and the creation of marketing materials that are used in print, 
online, and in digital format by the utility and by Honeywell, the third party vendor. Duke 
Energy also handles website administration, inventory reconciliation, and final quality assurance. 

Honeywell handles day-to-day program activities including marketing, property enrollment, CFL 
ordering and warranty issues, oversight of installations and timelines, quality assurance 
inspections, property manager relations, property contracts, data collection and database 
management, reporting, forecasting, and inventory control. 

The CFLs distributed by the program are sourced, bundled, and shipped directly to participating 
properties by AM Conservation, a third party vendor that provides fulfillment services for a 
number of Duke Energy's energy efficiency programs. 

Program History and Timeline 
Duke Energy's Property Manager CFLs Program was conceived when Duke Energy recognized 
the potential for energy savings programs targeted to non-homeowners in the residential rental 
markets of its service territories. The program initially began operations in Duke Energy's Ohio, 
North Carolina and South Carolina service territories in January of201 l. Since then program 
elements such as bulb types, maximum number of bulbs per unit, timeframes, necessary 
marketing materials, and other attributes of the program have been fine-tuned through ongoing 
field operations. The Kentucky version of this residential lighting program shares the same 
program design and operates similarly to Duke Energy's other service territories. The program 
was approved for operations in Kentucky on July 24, 2012. CFLs were first shipped to Kentucky 
properties in November of2012. 

Eligibility 
This residential lighting program is available to multi-family properties with single meters and 
individual residential accounts. Properties may install up to 12 CFLs in each unit, with no limit 
on the number of units on a given property. Eligible light sockets must be permanent, indoor, 
screw-in fixtures within the units. Lighting for common rooms, property management offices, 
work and storage areas, hallways, breezeways and other outdoor situations is not covered by this 
program. 

While these eligibility rules are clearly defined and explained, property manager interviews 
reveal a frequently cited desire for the program to provide CFLs for these non-qualifying 
locations as well. Expanding the program to incorporate these business-related locations would 
enable Duke Energy to capture increased energy savings at a minimum of additional marketing 



ExhibitG 
Page 23 of 150 

expense, since the property managers could agree to the business-related CFL installs at the same 
time. Enabling such an arrangement could help overcome one of the property managers' 
objections to participation: Under the program's current design, the energy/cost savings only 
accrue to the tenants and not the business itself. 

Marketing to and Recruiting of Property Managers 
Although Duke Energy maintains the program's online presence and retains creative control of 
the program's marketing materials, the actual marketing execution for the program is handled by 
Honeywell. The vendor uses two simultaneous strategies to recruit new properties to join the 
program: top down and bottom up. 

The top-down approach focuses on the vice presidents, directors, and regional managers at large 
property management firms who have decision making authority for a number of properties. "By 
gaining approval of just one person at that level, we can often get half a dozen properties signed 
on all at once," said the Honeywell project coordinator we spoke with. This approach often 
requires a bit of detective work to identify the right individuals to speak with. To accomplish 
this, Honeywell frequently uses a combination of membership lists obtained from apartment 
associations, local rental property magazines, and internet searches. The targeted individuals are 
then approached by phone, email, fax or mail, depending upon the contact information available. 
Successful contacts generally lead to an explanatory phone call or in-person meeting in order to 
discuss the program's benefits and requirements. Once the corporate decision maker is on board, 
their internal communication directives alert the individual properties about the program and 
prepare the way for direct conversations with Honeywell representatives at the local level. 

The second strategy is the bottom-up approach. This method bypasses the corporate structure and 
initiates contact directly with local property managers. The same outbound marketing channels 
of phone, email, fax, and mail are used with this strategy, but with this approach Honeywell also 
adds in direct in-person visits to the property. "I maintain my own lists of potential properties. So 
if I am in the area for another reason, such as a quality assurance inspection or to pick up extra 
CFLs, I like to take the opportunity to personally visit potential properties," said Honeywell's 
Kentucky field representative. "I try to schedule my visits but I'll also just drop by if the chance 
arises. It can be hit or miss since property managers are busy people, but I find that in-person 
conversations are helpful for assuring people the program is for real. Sometimes people tell me 
that when they read about the Duke program by fax or email it sounds too good to be true so they 
can be skeptical. But if I explain it to them directly I sometimes can get them to sign up on the 
spot." Other times, even though the local property manager is convinced, the decision to 
participate in the program must be approved by someone in a corporate office. Either way, this 
often starts word of mouth referrals that bring in additional properties from the original property 
manager's social network. 

Both the top down and bottom up marketing approaches are supported with periodic trade show 
booths, reverse trade shows, and print advertising in appropriate trade publications. Overall, 
program marketing is reported to be functioning well. One minor marketing challenge mentioned 
is the high job turnover rate in the property management field. This sometimes makes contact 
names, email addresses, and even follow up conversations difficult since people may not be in 
the same positions within months after the original contact is made. Honeywell understandably 
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