
         April 6, 2016 

 

On February 5, 2016, Public Service Company of Colorado (PSCo) issued a 60-Day 
Notice in response to completion of the 2015 Home Lighting & Recycling 
Comprehensive Evaluation.  The original Notice and accompanying documentation can 
be found on the Company’s website, here:  
http://www.xcelenergy.com/Company/Rates_&_Regulations/Filings/Colorado_Demand-
Side_Management.    

The Company received written comments on the Notice from one Roundtable participant:  
the Office of Consumer Counsel (OCC).  After careful consideration of the comments, 
the Company did make some subsequent program adjustments, which are documented in 
the corresponding redlined attachments:  

1. Deemed Savings Technical Assumptions 
2. Electric Forecast 

The Company appreciates the Roundtable’s interest in our DSM products and provides 
the following response to comments: 

 

1. Comment Submitted by OCC  

 

a. Regarding Hours of Use (HOU) Assumption:  Cadmus provided a benchmark 
comparison with other studies and concluded that PSCo’s 1.90 hours per day was 
low.  Michaels Energy 2013 study recommended that a value of 2.56 hours per 
day be based on a 2012 Commonwealth Edison Study by Navigant (“ComEd 
2012”), and PSCo recommended adopting the 2.56 value in its 60-day Notice.  
The ComEd 2012 Study referenced by Michaels Energy appears to have been the 
most recent report in a series at the time that Michaels Energy undertook its 
review; however, the ComEd 2012 report is now seriously out of date.  The 
ComEd 2012 Study used data from the 2010-2011 DSM program year.  The OCC 
recommends that the 2015 version of the ComEd Study  (“ComEd 2015”) be used 
instead of the 2012 edition The ComEd 2015 Study is based on data from June 1, 
2014 to May 31,2015.  Hours of use in the ComEd 2015 Study are 2.32 hours per 
day.   This 2.32 hours per day value is a decrease from the 2.56 hours per day 
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that PSCo proposed but an increase from the 1.90 hours per day that PSCo has 
been using.  The OCC encourages PSCo to investigate whether to adjust ComEd 
hours of use value determined for Chicago for the annual days of sunshine in the 
Denver area. 

Response:  The Company agrees with OCC and will use Table 15 (shown below) of the 
most recent Commonwealth Edison study in 2015,1 prepared by Navigant Consulting, to 
determine the HOU. The Company does not agree with the recommendation of using 
2.32 hours for all bulbs. According to Table 15, the 2.32 HOU value only applies to 
standard CFLs or LEDs for interior single family and in-unit multi-family lighting; it 
does not apply to bulbs which are used throughout the home in various other lighting 
applications. The Company will use the full extent of the table by applying the Home 
Lighting & Recycling sales data by bulb type (using the data from the Evaluation) to 
develop a more accurate accounting of the HOU.  

 

Table 1 created by Cadmus using the Evaluation home inventory site visits data (shown 
below) indicates that 6% of bulbs are used for outdoor lighting applications and, 
conversely, 94% of the standard bulbs are for interior use. The Company assumes that 
post lights and PAR38 spotlights are used in exterior lighting applications. 

1 Available:  
http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd%20EPY6%20Evaluation%20Reports
/ComEd_Residential_Lighting_PY6_Evaluation_Report_2015-02-16_Final.pdf  
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Table 1 

 

The Company used 2014 Home Lighting & Recycling sales data to populate the various 
bulb type sections in a similar manner to Table 15 (shown below). The Company used a 
weighted average to determine the total average daily HOU. The total weighted average 
calculated value for CFLs is 2.34 and LEDs is 2.49. 

 
Colorado Home Lighting 2014 Sales Data by Model Type 

Technology Model / Shape Bulb 
Type 

Type Units Daily 
HOU 

 CFLs  
  3 way   CFL   General Service  5,020  2.08 
  A-line   CFL   General Service  80,656  2.32 
  Decorative   CFL   Decorative  19,322  3.26 
  Globe   CFL   Globe  36,306  1.75 
  Mini-Spiral   CFL   General Service  2,002,622  2.32 
  Post   CFL   Outdoor  316  6.78 
  Refl-BR30   CFL   Reflector  101,919  2.44 
  Refl-PAR26   CFL   Reflector  2,315  2.44 
  Refl-PAR30   CFL   Reflector  21  2.44 
  Refl-PAR38   CFL   Reflector  15,067  6.78 
  Refl-R20   CFL   Reflector  8,696  2.44 
  Refl-R30   CFL   Reflector  90,995  2.44 
  Refl-R40   CFL   Reflector  8,732  2.44 
  Spiral   CFL   General Service  1,321,127  2.32 

 Total 3,693,114   
 Weighted Average Hours of Use  2.34 

 



 LEDs  
  A-line   LED  General Service  348,369  2.32 
  Globe   LED  Globe  396  1.75 
  Refl-BR30   LED  Reflector  172,836  2.44 
  Refl-BR38   LED  Reflector  81  2.44 
  Refl-BR40   LED  Reflector  9,617  2.44 
  Refl-PAR30   LED  Reflector  18,331  2.44 
  Refl-PAR38   LED  Reflector  17,100  6.78 
  Refl-R30   LED  Reflector  903  2.44 
LED Downlights   LED Fixture   LED Downlight  37,370  2.44 

 Total  605,003   
Weighted Average Hours of Use  2.49 

 

Thus, the Company will use a 2.34 HOU assumption for CFLs and 2.49 for LEDs. 

 

b. Regarding Coincidence Factor (CF) Assumption:  Usually data loggers need to 
be used to determine the coincidence factor.  The Cadmus Study does not discuss 
the coincidence factor even though it is one of the most important factors in a 
lighting program.  Specifically, Cadmus did not provide a benchmark comparison 
of coincidence factor from other studies.  PSCo has been using 0.08 for the 
coincidence factor.  Since benchmark data were not provided, the OCC 
recommends using the same source as the Hours of Use data, the ComEd 2015 
study.  The ComEd 2015 value is 0.081.  While the size of this change is small, the 
effect will be to increase the demand benefit of the Home Lighting Product. 

Response:  The Company does not agree to change the coincidence factor from .08 to 
.081. This adjustment does not improve the precision of the value as it is based on 
another utility’s peak load. 

c1. Regarding the Net-to-Gross (NTG) Assumptions:  The OCC asserts there are too 
many issues related to this method for it to be adopted through a 60-day notice.  
The OCC believes that the import of this issue warrants a full and robust 
discussion in the context of a DSM Strategic Issues proceeding.   

Response:  The Company already agreed to adopt the results of the evaluation for 
2016, under the 2015/16 DSM Plan Settlement Agreement, paragraph 5 part (l)(v) 
which was approved in Decision No. C15-0735.  The Company disagrees that 
discussion of specific NTG technical assumptions are more appropriate for DSM 
Strategic Issues proceedings, as specific technical assumptions for individual DSM 
products are not proposed in those proceedings.   



 

 c2. Regarding the Net-to-Gross (NTG) Assumptions:  SWEEP raised the issue 
regarding the following assumption at the February 17, 2016 Quarterly DSM 
Roundtable meeting “…we first made the assumption that naturally occurring 
sales of energy-efficient bulbs occurred in the same proportion in non-program 
bulbs that freeriders occurred in program bulbs.”  This assumption gives too 
much credit to the PSCo program for non-program light bulbs, and does so 
without evidentiary support.  Further, a claim that PSCo’s Home Lighting 
Product is responsible for a significant proportion of non-program bulbs is not 
supported by the Cadmus intercept data.  Cadmus states, “Of all the efficient 
bulbs purchased (CFLs and LEDs), 40% of the bulbs were discounted program 
bulbs.”  This means that 60% of the efficient bulbs purchased were not program 
bulbs.  If 60% of the efficient bulbs purchased were non-program bulbs when 
discounted program bulbs were available, then 60% of non-program bulbs would 
be purchased if there was not a program.  Thus, PSCo cannot lay claim to many 
of the non-program bulbs. 

Response:  The approach used by Cadmus to determine market effects is based on 
best available assumptions that the mid/upstream incentive will result in: 

• More efficient products on the shelf; 
• Better promotion and sales of the benefits of efficient bulbs; and  
• As a result of program intervention over time, customers will change their 

purchasing behavior.  
 

The evidence that these results are occurring, and the appropriateness of taking credit 
for non-program bulbs, is presented on pages 62 and 63 of the Home Lighting & 
Recycling Evaluation: 

• Customer familiarity with CFLs is increasing. In 2009, 43% of consumers 
reported they were “very familiar” with CFL technologies. In 2015, 68% were 
“very familiar.” 

• CFL penetration and saturation is increasing. In 2009, 65% of consumers had 
at least one CFL installed, while in 2015, 99% had at least one CFL installed. 
Of all sockets inventoried in 2015, 31% had a CFL installed, compared to 
16% in 2009. 

• Customer purchase rates are increasing. In 2009, 45% of survey respondents 
had purchased at least one CFL within the past year; in 2015, 73% had 
purchased at least one CFL within the past 12 months. 

• Satisfaction with CFLs is increasing. In 2009, 37% of randomly sampled 
customers reported being highly satisfied with CFLs, compared to the 2015 



survey, where customers reported a mean satisfaction score of 8.2, with 55% 
of respondents rating their satisfaction with CFLs as 9 or higher on a scale of 
0 to 10.  

• Colorado sales of CFLs and LEDs has out-paced the nation and neighboring 
states. Based on point-of-sale data excluding large home improvement 
retailers, the national market share of CFLs and LEDs held relatively steady, 
as a percentage of total U.S. retailer sales of lightbulbs from 2009 to 2014.  

Figure 1 (from page 60 of the Home Lighting & Recycling Evaluation, copied below) 
illustrates the theory behind demand-side management (DSM) intervention in the 
market. Up-front prices most often limit or slow the adoption of energy-efficient 
technologies. Through the use of rebates or buy downs, DSM programs lower prices 
from the price before intervention (Ppre) to a level presumed acceptable to 
consumers (Ppgm). In theory, lowering the price should increase the quantity 
demanded from Qpre to QPgm1 in the short run. If a program does not affect the 
market, the price returns to Ppre and quantity demanded to Qpre once the intervention 
has been removed. The more successfully the program raises awareness (as shown 
through increasing shelf space dedicated to the energy-efficient product, engaging 
sales representatives, or similar activities), the more likely it will shift the demand 
curve from D1 to D2. If permanent, this shift in the demand curve indicates market 
transformation. At the new demand curve, customers will purchase more efficient 
bulbs at all price levels. In other words, the program’s direct impact can be measured 
as Qpgm1 - QPre, but its long-term market effects can be measured as Qpgm2 – 
Qpgm1. 
 

Figure 1. Short- and Long-Term DSM Programs Impacts 

 

If all lighting sales data were available,2 the quantification of any observed long-term 
effect would be relatively straight forward. However, data from major home 
improvement retailers—the largest sellers of light bulbs—is unavailable.  Yet, even 

2 Lighting sales data for grocery, drug, discount, club, and mass merchandiser retailers was procured as 
part of the Evaluation.  

                                                      



the limited available data reveals evidence of market effects in Colorado. As stated on 
page 3 of the Colorado Lighting Market Study, Cadmus found that in Colorado, 
average prices for CFLs declined by 12% from 2009 to 2014. Three nearby states 
(Utah, Arizona, and Nebraska) with limited program activity showed a net increase in 
CFL prices that was higher than the national average.  

Given the limited availability of data, the study is focused on available data through 
saturation studies and resulting evidence that market effects is occurring. The 
intercepts data showing the 60% of customers purchasing non-program efficient bulbs 
when program bulbs are available is evidence of this market transformation effect of 
the program. The assumption that naturally occurring sales of energy-efficient bulbs 
occurs in the same proportion in non-program bulbs that freeriders occurs in program 
bulbs is based on the logic that naturally occurring conservation is the amount of 
energy efficiency that occurs without program intervention – those customers are not 
price-sensitive and have already converted to energy efficiency. They buy energy 
efficient products regardless of the price, and whether they buy a program bulb or not 
is a matter of chance.  

        

c3. Regarding the Net-to-Gross (NTG) Assumptions:  Cadmus also proposes to use a 
demand elasticity, regression-based approach to determine free ridership.  This 
represents a significantly methodological difference that requires a thorough 
review in a DSM Strategic Issue proceeding.  Further, the model results are not 
consistent with the straight-forward results reported elsewhere in the Cadmus 
Study.  The report states, “As shown in Figure 23, nearly a half (48%) of the 
survey participants said their purchase decisions would not have been affected.”  
These customers reported that they would have taken the same bulbs even without 
the discount offered by the program, which is the definition of free ridership.  This 
means that free ridership was 48% and that NTG was 52% (1-48%=52%).  The 
OCC examined shipment data and benchmark results below, which is consistent 
with the 52% NTG for CFLs based on the Cadmus intercept survey.  

Response:  The demand elasticity, regression-based approach is well recognized by 
the evaluation community, as evidenced by its inclusion in the Uniform Methods 
Project, Estimating Net Savings: Common Practices, dated September 2014.  
(Available:  http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter23-
estimating-net-savings_0.pdf) (“UMP”).  A price response model was similarly 
utilized in the previous Home Lighting & Recycling Evaluation completed in 2009.  

Cadmus has used this method for many other utility clients including: Massachusetts 
Utilities, Wisconsin Focus on Energy, Consumers Energy, Empower Maryland, 

http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter23-estimating-net-savings_0.pdf
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Energy Trust of Maine, Ameren Missouri, Pacificorp, Pennsylvania Power and Light, 
Arkansas Joint Utilities, Connecticut Utilities, and Salt River Project. This method 
was one of three methods used for the 2015 evaluation which were triangulated based 
upon the relative strengths and merits of each approach, as described in the 
Evaluation Report on pages 58-59 in Tables 11, 12 and 13. 

The result referenced by the OCC shown in Figure 23 on page 37 of the Home 
Lighting & Recycling Evaluation—that 48% of respondents said their purchase 
decisions would not have been affected by the program—is only indicative of the 
intention portion of the NTG method utilized by Cadmus. This NTG self-report 
estimation approach, which, again, is widely used and well recognized by the 
evaluation community,3 takes into account both customer intention and program 
influence. For a full description of this approach, see page 55 of the Home Lighting & 
Recycling Evaluation. Figure 25 on page 39 of the report shows the results on 
program influence. When averaged, the intention and influence scores yielded a 
freeridership score of 29% for CFLs and 40% for LEDs.4  

Though this survey-based self-report method is widely accepted, significant concerns 
have been raised, as outlined on page 23 of the UMP, pasted below: 

• A potential bias related to respondents giving socially desirable answers. 
• The inability of consumers to know what they would have done in a 

hypothetical alternative situation, especially in current program designs that 
use multiple methods to influence behavior. 

• The tendency of respondents to rationalize past decisions. 
• A potential for arbitrariness in the scoring methods that translate responses 

into free rider estimates. 
• Consumers may fail to recognize the influence of the program on other parties 

who influenced their decisions. For example, a program having market effects 
may have influenced contractor practices, which in turn may have indirectly 
impacted the participants’ (and nonparticipants’) decisions. 

Given these concerns, the Company agreed with Cadmus that utilizing a triangulation 
of multiple methods to determine NTG, the final recommended freeridership and 
NTG values for CFLs and LEDs that incorporated results from the demand elasticity 
modeling, store intercept surveys, and supplier interviews was prudent. A full 
description of how these methods and results were aggregated can be found on pages 
55-64 of the report.   

3This approach is outlined on page 62 of the “Evaluation Framework for Pennsylvania Act 129 Phase II 
Energy Efficiency and Conservation Programs,” June 30, 2013. Available: 
http://www.neep.org/sites/default/files/resources/SWE_PhaseII-Evaluation_Framework063013.pdf   
4 Page 56 of the Home Lighting & Recycling Evaluation.  
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c4. Regarding the Net-to-Gross (NTG) Assumptions:  Cadmus also recommends an 
adjustment for spillover and market transformation, but it is questionable.  
Cadmus’ spillover and market transformation adjustments are based, in part, on 
claims for non-program bulbs which, as shown above, are unconvincing.  This 
analysis is also are based on inventory data, which uses samples of about 70 
customers.  The validity of the sample sizes and analytical techniques need to be 
examined in a DSM Strategic Issues proceeding before being applied.   

Response:  The sample size (70 randomly selected customers) provides a result of 
90% confidence with +/- up to 10% precision, which is a widely used and accepted 
precision standard for DSM evaluations. 

 

c5.  Regarding the Net-to-Gross (NTG) Assumptions:  Another reason for rejecting 
the Cadmus NTG value for CFLs is that it does not pass a reasonableness test.  The 
shipment data below shows that halogen bulbs make up about half of national bulb 
shipments and that higher efficiency bulbs (CFLs and LEDs) make up nearly half.  
The Cadmus NTG values suggest that PSCo is responsible for 79% of CFL bulb 
sales, which is not consistent with the national data.  Table 2 provides the 2015 
shipment data from the National Electric Manufacturers’ Association (NEMA) 
adjusted to include only bulbs that are allowed under the Energy Information and 
Security Act (“EISA”) of 2007.  Appendix A provides the raw NEMA data.  

Table 2 - 2015 NEMA Lamp Shipment Data and Net-to-Gross 

A19 Bulbs 

 

 One question is whether annual shipment data should be used to establish Net-to-
Gross or whether quarterly shipment data is more reliable.  Fourth quarter 
NEMA results were released on February 29, 2016, so it was not possible to 
provide annual data for 2015 until that time.5  The halogen shipment data 
corresponds to the CFL NTG value as it is 1-(CFL plus LED).  The annual or 

5 It was, therefore, not possible to provide 2015 annual shipment data in response to PSCo’s 60-Day 
Notice that it issued on January 6, 2016 for the Net-to-Gross value for Value LEDs by PSCo’s due date.   

W/O Incadescent
Q1 Q2 Q3 Q4 Annual Average

Halogen 48.9% 50.2% 53.4% 55.1% 51.9%
CFL 44.2% 35.3% 30.0% 25.9% 33.9%
Incadescen n.a. n.a. n.a. n.a. n.a.
LED 7.0% 14.5% 16.6% 19.0% 14.2%
    Total 100.0% 100.0% 100.0% 100.0% 100.0%

                                                      



quarterly NTG from the NEMA data would be essentially the same at either 
51.9% or 55.1%, respectively.  Both of these values are consistent with the 52% 
NTG value based on Cadmus’ in-store interviews.  As a result, the OCC 
recommends a NTG of 52% for CFLs.  There is a range of NTG results in other 
studies, but this proposed NTG value is consistent with several of the 
benchmarking studies.  In the Cadmus benchmark comparison, the Indiana study 
uses 57% and the Arkansas study uses 50%.6  The ComEd 2015 uses a NTG of 
64% for standard CFLs and 43% for specialty CFLs.7  The lower NTG for 
specialty CFLs in the ComEd 2015 Study helps address any concerns that the 
NEMA data are for A19 bulbs.   

 The shipment data for LEDs showed a rapid increase in 2015.  Therefore, the 
OCC recommends that the fourth quarter value of 19.0%, rather than the annual 
value, should be used to develop a NTG value of 81% for LEDs (1.00-0.19=0.81) 
for the 2016 DSM Plan.  The growth in 2015 shipment data should be used to 
justify using further growth in developing the NTG value for 2016.  Rather than 
the uncertainty that would be introduced through the use of a forecasted value, 
the fourth quarter value would suffice.  The 81% NTG for LEDs proposed here 
compares with 73% in the ComEd 2015 study.8  Cadmus proposed 91% for LED 
NTG, and its benchmarking comparison reported only one NTG value:  96% in 
the Ameren Missouri Study.9 PSCo recently agreed with SWEEP to use an 85% 
NTG for Value LEDs.10  SWEEP developed this NTG by averaging the 2015 NTG 
of 70% and 100%.  The NTG for Value LEDs should be less than or equal to the 
NTG for regular LEDs.  Therefore, the OCC recommends that the NTG for Value 
LEDs also be set at 81%. 

Response:  The Company has already responded to the use of national shipments data 
for determining the Home Lighting & Recycling NTG values within Proceeding No. 
14A-1057EG, in which the Commission found in favor of the Company. 

 

d.   Regarding Leakage:  Leakage should have been evaluated since PSCo switched 
to upstream incentives in 2008.  Cadmus did not address leakage in its evaluation 
study, and its representative stated at the February Quarterly DSM Roundtable 
meeting that PSCo did not include leakage in its scope of work for Cadmus’ 
study. The Cadmus Study stated that PSCo had 525 storefronts distributing the 

6 Cadmus, Table 21, page 71. 
7 ComEd 2015, Table E-15, page 6. 
8 ComEd 2015, Table E-15, page 6. 
9 Cadmus page 71. 
10 Xcel Response to Comments, March 4, 2016. 

                                                      



Home Lighting Products.  PSCo was able to provide the list of stores along with 
the store location, the number of bulbs and the amount of the rebates at the store.  
PSCo also indicated whether it believed the store was inside or outside of its 
electric service territory.  PSCo identified 26 stores located outside PSCo’s 
electric service territory that sold 244,100 light bulbs in 2014 with $463,233 in 
rebates.  In checking the store data, the OCC identified eight more stores that 
appear to be located outside of PSCo’s electric service territory.  These eight 
stores are listed in Table 3 and include the Home Depot store that had the second 
highest level of rebates in 2014 and the fourth highest number of bulbs sold.  The 
eight stores that were added by OCC sold 196,999 bulbs in 2014 with $375,377 in 
rebates.  Including in the list of stores located outside of PSCo’s electric service 
territory are 11 stores selling Home Lighting Products located in Parker.  Parker 
is well outside of PSCo’s electric service territory.  The stores located outside of 
PSCo’s service territory sold a total 441,099 bulbs or 10.8% of all the program 
bulbs (see Table 4).  Table 4 also shows that these stores located outside of 
PSCo’s electric service territory also represented 12.8% of the total rebates. 

Table 3 - Store’s Outside PSCo’s Electric Service Territory Added by OCC 

 

Table 4 - Total Leakage of Stores Located Outside of PSCo Service Territory, 
2014 

 

There are also a number of stores that are on the border of PSCo’s service 
territory; for example, the Lowes located at 24505 E Wheatlands Pkwy and 
several stores in the Southlands vicinity.  In this area in southeast Aurora, 
Intermountain REA’s service territory extends from the Cherry Creek Reservoir to 
the vicinity of where the Lowe’s store located near C-470 and Smoky Hill Road.  
From that store area, PSCo’s service territory extends to the east.  This Lowes 

Store Name Store Address Store City Zip Codes # of Bulbs Rebate $
Costco 16375 N Washington St Broomfield 80020 114,606 $229,049
Home Depot 11111 S Parker Rd Parker 80134 30,598 $62,539
Home Depot 16420 Washington St Broomfield 80602 24,589 $43,480
Lowes 10000 S Twenty Mile Rd Parker 80134 9,016 $20,525
Walmart 4500 Weitzel St Timnath 80547 17,576 $19,892
Bed Bath and Beyond 16531 Washington St Thornton 80602 412 $618
Big Lots 10901 S Parker Rd Parker 80134 146 $203
Dollar Tree 11000 S Parker Rd Parker 80134 56 $70
    TOTAL OCC ADDED 196,999 $376,377

# of Bulbs Rebate $
441,099 $839,610

10.8% 12.5%



store is likely selling half of its bulbs to Intermountain REA customers and it 
could be as high as 70% to 80%.  Stores located more in the center of PSCo’s 
electric service territory would likely have a greater proportion of sales to PSCo 
customers than stores located near the border of PSCo’s electric service territory.  
The OCC is also concerned about what it calls “regional” stores in rural towns 
such as Grand junction, Sterling, Brush, etc.  These stores could serve a larger 
area than just PSCo customers in the town.  Additionally, stores located in 
PSCo’s service territory are likely to sell some bulbs to people who are not PSCo 
customers, particularly as PSCo moves to deep discounts on bulb prices.  The 
data developed here indicates that estimating leakage at 15% for just for stores 
located outside of PSCo’s service territory is reasonable.  During the course of 
the 2016 DSM Plan, PSCo should also make an effort to reduce leakage.  PSCo 
should, as indicated at the start of this section, focus on stores where nearly all 
the bulb sales will go to PSCo customers.  In particular, PSCo should wind down 
Home Lighting promotions in the Parker area. 

PSCo appears to believe that leakage out is not an important issue because it is 
offset by leakage in.  PSCo sent the OCC this response regarding leakage: 

Calculating a leakage rate would have required an assessment of both 
“leakage out” and “leakage in.”  Based on discussion with our Evaluator, 
“leakage in” is very difficult and expensive to measure, and it is common 
practice among utilities (such as those in Massachusetts, PacifiCorp, PPL, 
and Empower) to assume that “leakage in” is equal to “leakage out.”  The 
Evaluator also acknowledged that if leakage had been included in the 
Evaluation, it would have resulted in both a decrease in overall savings (from 
discounting “leakage out”) as well as an increase in spillover and market 
effects. Leakage would need to be subtracted from the count of program bulbs 
installed in the service territory and result in a higher estimate of installed 
non-program bulbs when applied in the saturation analysis. Ultimately, these 
non-program bulbs get allocated to naturally occurring conservation, 
spillover, and market effects. The net effect of discounting “leakage out/ in” 
and accounting for the increase in spillover/market effects is likely to be 
negligible.  (Emphasis in the original.) 

The claim is that leakage in is likely to be roughly equal to leakage out, and 
therefore, is not worth considering. In the previous section, the OCC showed that 
approximately 441,000 program bulbs were sold at stores outside of PSCo’s 
service territory.  This is a large number of bulbs.  If PSCo claims that leakage in 
equals leakage out, then PSCo needs to provide evidence that there are this many 
bulbs being leaked into the PSCo service territory.  PSCo also needs to provide 
evidence that these bulbs are coming in response to the PSCo Home Lighting 



Product.  It is not realistic to claim that people who are moving to Colorado are 
bringing their efficient bulbs in response to PSCo’s Home Lighting Product.  This 
means that the efficient bulbs brought in to Colorado by people moving here are 
free riders and should not be counted in PSCo’s program.  If PSCo wants to claim 
that PSCo’s customers are buying bulbs under the lighting programs of 
neighboring utilities, then PSCo needs to present evidence of this phenomenon 
(which might also indicate problems with PSCo’s lighting program).  Further, 
PSCo would need to show that PSCo’s Home Lighting Product is the reason that 
its customers are purchasing bulbs in neighboring utilities’ lighting programs.  
Without this evidence, it is necessary to conclude that PSCo’s customers would 
purchase the same bulbs if there was not a PSCo lighting program.  These 
purchases would be free riders and should not count towards PSCo’s Home 
Lighting Product. 

In the north Denver area with a border on the United Power service territory, 
United Power has a LED rebate program.  However, it requires a form to be sent 
in to United Power.  Only United Power members would receive a rebate.  As a 
result, there would be no leakage in from United Power.  In the south Denver 
area with a border with Intermountain REA and particularly in the Parker area, a 
review of Intermountain REA’s website did not show a lighting program.  Thus, 
there also appears to be no leakage in from Intermountain REA.  If PSCo wants to 
make the claim that there is significant amount of leakage in, it needs to identify 
the surrounding utilities that provide this leakage because an initial check did not 
identify sources for leakage bulbs especially of the magnitude needed to offset the 
leakage out.  Thus, rather than leakage in offsetting leakage out, it appears that a 
part of the leakage in is due to free riders with people moving to Colorado.  These 
bulbs cannot be counted.  A check of two key neighboring utilities did not identify 
a program that could be leaking bulbs to offset the leakage out.  Therefore, 
Leakage in appears to have little impact on PSCo’s savings due to lighting. 

Response:  The U.S. Department of Energy’s (DOE’s) Uniform Methods Project:  
Methods for Determining Energy Efficiency Savings for Specific Measures indicates 
that it is reasonable to exclude a leakage calculation from residential lighting program 
evaluations (see PDF pages 30-31 of Chapter 21: Residential Lighting Evaluation 
Protocol, February 2015), as was done for this evaluation.  Given that this is an 
industry standard practice, the evaluation results will be implemented as proposed, 
excluding a leakage assessment.  

 

e. Regarding Lifetime:  Cadmus did not address the lifetime of the lamps installed 
under the Home Lighting Product.  PSCo uses the engineering life of the lamp 

http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter21-residential-lighting-evaluation-protocol.pdf
http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter21-residential-lighting-evaluation-protocol.pdf


which is 10,000 hours for CFLs and 25,000 hours for LEDs.  At the average 
hours of use of 2.32 per day recommended by the OCC earlier or 846.8 hours per 
year, this means CFLs are projected to last 11.8 years and LEDs are projected to 
last 29.5 years.  Cadmus did not study lamp lifetime, nor did it provide 
benchmarking data on lamp lifetime from other DSM studies.  Thus, new data on 
which to update lamp lifetime has not been provided.  The new CFL/LED 
standards discussed below under EISA 2020 could make lamp lifetime moot.  
Otherwise, PSCo should provide updated data for lamp lifetime in the 2017 DSM 
Strategic Issues filing. 

Response:  The 60-Day Notice was prepared prior to the U.S. Department of Energy 
(DOE) issuing the Notice of Proposed Rulemaking (NoPR) for general service lamps 
in which it proposed new minimum efficiency standards for CFL and LED general 
service lamps. The NoPR does not address halogen general service lamps and DOE’s 
position is that the backstop provision in EISA banning the sale of general service 
lamps with an efficacy less than 45 lumens per watt will go into effect. At this time, 
the NoPR is a proposed standard, and DOE does not have budgetary authority to 
enforce the general service lamp provisions in EISA.  Thus, it is premature to assume 
that backstop provision will go into effect or be enforced during the period covered 
by this Notice (2016). The Company does intend to address the EISA 2020 provisions 
in the 2017/18 DSM Plan by reducing the lifetime of the savings for general service 
CFL and LED lamps.  

 

f. Regarding Installation Rate & Incentive Levels:  Installation rate is “the 
percentage of lighting measures for which customers received incentives and 
installed.”  Cadmus cited the National Renewable Energy Laboratory (“NREL”), 
“According to the National Renewable Energy Laboratory’s Uniform Methods 
Project, for upstream programs, it is recommended to use an in-home audit to 
establish first-year installation rates.”  Instead of reporting first-year installation 
rates in its benchmark comparison data, however, Cadmus reports lifetime 
installation rates.  Cadmus’ Table 23 is even labeled “First-Year Installation 
Rates for Program Bulbs,” but lifetime installation rates are reported there.  The 
NREL Study also states, “For the upstream programs shown in Table 6, three 
factors have led to first-year ISRs [In-Service Rates] well below 100%: (1) the 
often deeply discounted price; (2) the inclusion of program multipacks; and (3) 
the common practice among consumers of waiting until a bulb burns out before 
replacing it.”  NREL’s second point about multipacks has been appropriate for 
some time, but NREL’s first point appears to have become a more important issue 
in the 2015 and 2016 Home Lighting Products.  PSCo appears to have recently 
moved to even more deeply discounting the price of CFLs and LEDs.  Recent 



observations by OCC personnel at participating stores showed that CFLs were 
discounted to $0.22 each ($0.88 for a four pack) and LEDs were reduced to $1.00 
each.  As indicated by NREL, consumers are likely to buy bulbs when they see 
these deeply discounted prices and then store them until their existing bulbs burn 
out and need replacing.  The Cadmus Report states that the Home Lighting 
Product has a “…goal of the incentive being equal to 50% of incremental costs.”  
The deeply discounted prices represent a significant change from the 50% of 
incremental cost approach.  The magnitude of this change warranted its inclusion 
and approval in a DSM Strategic Issues proceeding before it was implemented.  
The cost effectiveness of bulbs at deeply discounted prices also needs to be 
presented in such a proceeding.  Further, PSCo needs to explain whether it plans 
to expand this deep discount approach to other products.  PSCo uses a 
“realization rate,” which appears to be similar to a lifetime installation rate of 
99%.  The Cadmus report does not provide a first year installation rate.  Cadmus 
would appear to have the information from its surveys and inventory reviews.  
Perhaps, this information will be contained in Cadmus’ Colorado Lighting 
Market Study which is due to be released shortly.  The initial installation rate in 
the ComEd 2015 is 74.7% for standard CFLs, 91.4% for specialty CFLs, and 
95% for LEDs.  The NREL report cites a value of 79% for first year installation.  
The OCC recommendation is to use the ComEd value, but the OCC would defer 
to values from the Cadmus study if they are consistent with the ComEd and NREL 
values.  

Response:  The Evaluation indicates that Xcel Energy’s installation rate at 99% is 
similar to rates for other evaluated programs.  According to the UMP, over time 
installation rates actually increase as bulbs are removed from storage.  Cadmus did 
not recommend a change to the Company’s installation rate. 

The incentive rates for CFLs and LEDs include short term deep discounts, but the 
Company does not make these a consistent practice. OCC indicates seeing CFL 
discounts for $.22 and LEDs for $1. In 2015, the average incentive for CFLs was 
$1.13, the average incentive for LEDs is $3.74.  

 

g.  Regarding the Residential/Non-Residential Split Factor:  PSCo has been using 
6% for the proportion of Home Lighting Product bulbs purchased for 
nonresidential purposes.  Cadmus found 3% in its store intercept survey: “Data 
from the intercepts found that 3% of bulbs purchased were intended for non-
residential installation.”  Because the number of nonresidential intercept 
responses was small, Cadmus compared its survey response results with other 
DSM studies.  Cadmus’ benchmark comparison showed a range of zero to 9%, 



and Cadmus concluded that PSCo’s 6% level was “comfortably” within that 
range.  However, Cadmus’ 3% result is also within the range found in the 
benchmark comparison studies.  The OCC is concerned about paying for the 
expense of a customer intercept survey and subsequently not applying the results.  
Cadmus’ 3% value indicates that a value lower than 6% is appropriate, and the 
ComEd 2014 value of 4% adds support to making a change.  The average of the 
six DSM studies in Cadmus’ benchmark comparison in its Table 5 is 5%.  Thus, 
the OCC recommends that the residential-nonresidential split be lowered to the 
Cadmus benchmark average of 5%. 

Response:  The Company agreed to adopt the results of the Evaluation under the 
2015/16 DSM Plan Settlement Agreement, paragraph 5 part (l)(v) which was 
approved in Decision No. C15-0735. The Company has adopted the recommendation 
for the Residential/Non-Residential Split Factor from the Evaluation.  

 

h. Regarding EISA 2020:  EISA phased out incandescent bulbs over 2012-2014.  
EISA included a second phase of increased lamp efficiency that is referred to here 
as “EISA 2020.”  EISA 2020 contains a “backstop provision” of 45 lumens per 
Watt that would go into effect if lighting efficiency had not reached that level.  
Cadmus only briefly mentions EISA 2020 in its report, stating, “Under Title III of 
EISA (Energy Savings through Improved Standards for Appliance and Lighting) 
light bulbs were required to be 25% more energy efficient by 2014 and 200% 
more efficient by 2020.”  The Department of Energy released a Notice of 
Proposed Rulemaking (“NOPR”) for EISA 2020 changes on February 12, 2016.  
The NOPR clarifies the standards that are expected to be implemented in 2020.  
For example, the “60-Watt” incandescent went to 43-Watts in the first phase of 
EISA, and the NOPR indicates that usage by this type of bulb will be limited to 20 
Watts in 2020.  The NOPR also proposed new standards for CFLs and LEDs that 
would go into effect in 2020.  For example, starting in 2020, new CFLs and LEDs 
equivalent to the “60-Watt” light bulb would have a maximum usage of 9 Watts.  
EISA 2020 was not studied by Cadmus but it would have been useful to determine 
what the industry is doing in response to EISA 2020.  A summary of the 
assumptions by other utilities for EISA 2020 bulb costs and usage levels would 
have been helpful.  PSCo should consider re-examining the 2016 lighting 
products in light of the NOPR and assess if any of the rebate levels need to be 
modified or if any products should be discontinued over the course of 2016 
because of the short period to generate savings before EISA went into effect. The 
issue is illustrated in Table 5 below comparing lamp savings under different EISA 
2020 alternatives.  A customer could buy a program bulb or a baseline bulb in 
2016 and use a “60-Watt” equivalent bulb to illustrate the savings alternatives.  



Assume that the baseline halogen bulb has a 1,000 hour life, and all bulbs are 
used for the average of 2.32 hours of use per day or 846.8 hours per year.  This 
means that the baseline bulb will need to be replaced about every 1.2 years.  For 
simplicity in the table, assume that a baseline bulb is replaced is every year 
rather than 1.2 years.   Table 5 shows the baseline bulb is replaced about every 
year in the first two alternatives.  In the first alternative in Table 5, a halogen 
bulb of 43 Watts continues to be used as the basis of the energy savings 
calculation after 2020 assuming that EISA does not go into effect.  Energy savings 
remain at 30 Watts for CFLs and 34 Watts for LEDs throughout the life of the 
program bulb purchased in 2016.   In the second alternative in Table 5, the 
baseline for calculating energy savings changes to the backstop of 20 Watts in 
2020.  When the baseline lamp must be replaced in 2020, halogen bulbs of 43 
Watts are no longer allowed and a bulb that meets the backstop requirements 
must be used.  The use of a backstop bulb results in energy savings declining to 7 
Watts for a CFL and 11 Watts for a LED for the remainder of the life of the 
program bulb.   The third alternative in Table 5 examines the situation where the 
industry does not make a 20-Watt halogen bulb, and the NOPR’s new CFL/LED 
standard becomes the default standard.  Not only are energy savings substantially 
reduced (or are negative), but baseline bulbs are not replaced energy year.  There 
would be one baseline bulb purchased in 2020.  This one bulb would last through 
the life of a program CFL.  The analysis may need to consider that several more 
post-2020 baseline bulbs being purchased over the life of a program LED, 
depending on what the baseline bulb turns out to be. 



 Table 5 - Home Lighting Savings Examples Under EISA 2020 Alternatives 

 

 These alternative assumptions for EISA 2020 will lead to different savings and 
benefit-cost results.  Different rebate levels will also impact the benefit-cost 
results.  These rebates need to be re-examined for the 2016 DSM Plan as well as 
for the 2017-2018 DSM Plan in the future. 

Response:   The Company does intend to address the EISA 2020 provisions in the 
2017/18 DSM Plan by reducing the lifetime of the savings for general service CFL 
and LED lamps. This will reduce the cost-benefit ratio for the products that utilize 
Home Lighting & Recycling bulb assumptions.  

As discussed above, the NoPR is a proposed standard, and DOE does not have 
budgetary authority to enforce the general service lamp provisions in EISA.  Thus, it 
is premature to assume that backstop provision will go into effect or be enforced 
during the period covered by this Notice (2016).   

 

 

 

60-Watt Bulb Equivalent

Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Bulb Purchases (Wattage)
Baseline-Halogen 43 43 43 43 43 43 43 43 43 43
CFL 13
LED 9

Savings-Watts
Compared to Halogen at 43 Watts

Alt 1.  Compared to Halogen at 43 Watts 43 43 43 43 43 43
Compared to Halogen at 43 Watts

CFL 30 30 30 30 30 30 30 30 30 30
LED 34 34 34 34 34 34 34 34 34 34

Compared to EISA 2020 Backstop at 20 Watts
Alt 2.  Compared to EISA 2020 Backstop at 20 Watts 20 20 20 20 20 20

Compared to Halogen at 43 Watts
CFL 30 30 30 30 7 7 7 7 7 7
LED 34 34 34 34 11 11 11 11 11 11

Compared to EISA 2020 NOPR CFL/LED Standard at 9 Watts
Alt 3.  Compared to EISA 2020 NOPR CFL/LED Standard at 9 Watts 9

Compared to Halogen at 43 Watts
CFL 30 30 30 30 -4 -4 -4 -4 -4 -4
LED 34 34 34 34 0 0 0 0 0 0


