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Executive Summary 
Efficiency Maine retained NMR Group and Nexant (the evaluation team) to conduct a 
comprehensive impact and process evaluation of the Retail Lighting Program. The overarching 
goal of this evaluation is to assess the effectiveness of the program in achieving its savings goals 
and to learn how Efficiency Maine can refine the program such that it will continue to yield 
savings in the future. The evaluation covered the 2014 fiscal year (FY2014), which encompasses 
the period from July 1, 2013, to June 30, 2014. 

The evaluation team completed a process and impact evaluation that accomplished the following:  

 Reviewed program data – including savings assumptions and program tracking 
databases. 

 Surveyed customers – completed 351 telephone surveys with residential customers 
regarding lighting knowledge, usage, and demographics. 

 Interviewed partners – completed 14 telephone interviews with participating 
manufacturers, store managers, and food pantries to gather feedback regarding program 
participation and satisfaction. 

 Collected on-site data – conducted 67 on-site visits to homes to inventory light bulbs 
and install lighting loggers to measure usage.  

 Estimated energy and demand savings – calculated gross and net energy and demand 
savings, realization rates, and net-to-gross (NTG) ratios. 

 Assessed the program results – calculated cost-effectiveness and annual savings. 

Since its inception in 2003, the Retail Lighting Program has offered incentives to customers to 
purchase energy-efficient lighting products. In FY2014, 17 manufacturers and 16 retailers, 
representing 289 different store locations, participated in the retail markdown program. In 
addition, the program offered a free six-pack of CFLs to participants in the Appliance Rebate 
Program via a check-off box on the rebate application form. The program also provided free 
CFLs to customers who received services from local food pantries through the Good Shepherd 
Food Bank (Table ES-1). 

Table ES-1: Distribution of Bulbs by Delivery Channel and Type, FY2014 

Delivery Channel / Bulb Type Number of Bulbs Percent of Bulbs 

Retail Markdown 2,148,352 84.5% 

Standard CFL  1,894,277 74.5% 

Specialty CFL 140,699 5.5% 

LED 113,376 4.5% 

Appliance Rebate (Std CFL) 153,156 6.0% 

Food Bank (Std CFL) 241,920 9.5% 

Total 2,543,428 100.0% 
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Impact Evaluation 

In this section, we present the key findings of the impact evaluation. 

Cost-effectiveness  

 In FY2014, the overall program achieved a Total Resource Cost benefit-cost ratio of 
6.71, with a ratio of 7.72 for CFLs and 1.60 for LEDs. The evaluated program benefit-
cost ratio is similar to the TRC value of 7.18 provided in the 2014 Annual Report.1 

Saturation, Penetration and Potential 

 The socket saturation of incandescent bulbs is decreasing, driven by increases in the 
socket saturation of CFLs and LEDs. The percent of sockets containing an 
incandescent bulb declined from 58% to 41% between FY2012 and FY2014, based on 41 
on-site visits in FY2012 and 67 on-site visits in FY2014. The evidence suggests that the 
change is largely due to replacement by CFLs, which increased from 26% socket 
saturation in FY2012 to 34% in FY2014. In addition, LED socket saturation increased 
from 0% to 3%. Note that both studies only visited homes where the respondent reported 
that the home contained at least one CFL, which likely inflates the estimated level of CFL 
socket saturation. 

 The household penetration of LEDs and halogen bulbs has increased significantly. 
The percent of homes with at least one halogen bulb increased from 49% in FY2012 to 
69% in FY2014. This is likely influenced by the introduction of EISA-compliant 
halogens. However, LED penetration exhibited an even larger change, with a penetration 
rate of 43% in FY2014, compared to just 2% in the FY2012 study. 

 Substantial opportunity for energy-efficient bulbs still remains. If each incandescent 
and halogen screw-in bulb were replaced by an energy-efficient bulb, approximately 48% 
of all sockets could still be converted to CFLs or LEDs. Standard bulbs account for 54% 
of all potential sockets, while specialty bulbs account for the other 46%.  

Gross Impact Parameters 

The evaluation team estimated key impact parameters, including delta watts, hours of use, and 
in-service rates by bulb type as well as delivery channel (Table ES-2). Average delta watts 
values vary from 37 to 49 watts, primarily due to the different lumen output of the bulbs. In 
particular, the free CFLs offered by the Appliance Rebate program were all 23-Watt models, 
resulting in a higher delta watts value. In contrast, the LED bulbs incented were mostly low-to-
moderate-lumen models, resulting in a lower delta watts value than CFLs. 

                                                 
1 http://www.efficiencymaine.com/docs/2014-Efficiency-Maine-Annual-Report.pdf 
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Based on the on-site visits, the present value of the long-term in-service rate was calculated to 
equal 98% to 99%, assuming that all bulbs will be installed within three years. Light bulb usage 
was modeled resulting in an average value of 1.99 hours per day. 

Table ES-2: Gross Impact Parameters, FY2014 

Bulb Type 
Delta 
Watts 

Long-term 
In-Service 

Rate  

Daily Hours 
of Use 

Standard CFLs   

1.99 

Retail Markdown 45.8 98% 

Appliance Program  49.0 98% 

Food Pantry  47.0 98% 

Specialty CFLs (retail) 36.7 98% 

Overall Weighted CFL Average 45.6 98%
LEDs (retail) 40.5 99% 

Overall Weighted Program Average 45.4 98% 

 

The evaluation team also estimated an Independent System Operator – New England (ISO-NE) 
winter on-peak coincidence factor of 16.8% and a summer on-peak coincidence factor of 11.8% 
and calculated the peak and off-peak energy period factors2 for winter and summer (Table ES-3). 

Table ES-3: On-Peak Coincidence and Energy Period Factors, FY2014 

Period 
On-peak 

Coincidence 
Factor 

Energy Period Factors 

Peak Off Peak 

Winter 16.8% 39.0% 31.1% 
Summer 11.8% 16.3% 13.6% 

 

                                                 
2 Efficiency Maine Technical Reference Manual v2014.1, Appendix B. July 1, 2013. 
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Gross and Net Measure-level Savings 

Gross annual savings per bulb are presented by bulb type as well as delivery channel in Table 
ES-4. Gross annual energy savings vary between 26.2 kWh/year and 34.8 kWh/year per bulb, 
while gross demand savings vary between 0.036 and 0.048 kW per bulb.  

Table ES-4: Gross and Net Savings Per Bulb, FY2014 

 
Gross Savings/yr NTG 

Ratio 
Net Savings/yr 

Energy 
(kWh) 

Demand 
(kW) 

Energy 
(kWh) 

Demand 
(kW) 

Standard CFLs      

Retail Markdown 32.7 0.045 79.4% 25.9 0.036 
Appliance Program  34.8 0.048 79.4% 27.6 0.038 
Food Pantry  33.4 0.046 100.0% 33.4 0.046 

Specialty CFLs (retail) 26.2 0.036 34.7% 9.1 0.013 
Overall Weighted CFL Average 32.5 0.045 78.9% 25.8 0.036 
LEDs (retail) 29.0 0.040 76.8% 22.3 0.031 
Overall Weighted Program Average 32.3 0.045 78.8% 25.7 0.035 

 

The price elasticity analysis estimated NTG ratios of 79.4% for standard CFLs, 34.7% for 
specialty CFLs, and 76.8% for LEDs offered through the retail markdown program. Standard 
CFL bulbs were discounted most aggressively and exhibited the highest NTG ratio, suggesting 
that sales are sensitive to changes in price. Specialty CFL bulbs were discounted the least and 
exhibited the lowest NTG ratio.  

NTG ratios varied considerably depending on the specific retailer, from a low of 29% to a high 
of 96% for standard CFLs. Similarly, the NTG values for LEDs varied from a low of 55% to a 
high of 93%. Our analysis suggests that this variation may be partially attributable to aggressive 
discounting of bulbs by some retailers. 

The NTG ratio is assumed to equal 100% for the free CFLs provided through the Food Pantry 
initiative, which is a typical assumption for low-income programs. The NTG ratio for the free 
CFLs offered through the Appliance Rebate program was assigned the same 79.4% value that 
retail standard CFLs received3. 

Net annual energy savings vary between 9.1 kWh/year and 33.4 kWh/year per bulb, while net 
demand savings vary between 0.013 and 0.046 kW. 

Comparison to TRM Values 

The evaluated gross savings per CFL bulb are somewhat lower than the savings assumptions 
from the 2014 Technical Reference Manual (TRM) primarily due to lower delta watts values, 
                                                 
3 Because the evaluation did not estimate NTG for the free Appliance Rebate program bulbs and the Appliance 
Rebate program participants have the means to purchase CFLs on their own, the evaluation team assigns the retail 
NTG in the absence of data to support other NTG values. 
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although the net savings are slightly higher due to the higher NTG ratios observed in this study 
(Table ES-5). For LEDs, the evaluated savings are lower than the 2014 TRM, because the 
program offered low-to-moderate lumen LED models that yield smaller delta watts values and 
because of the lower NTG ratio. 

Table ES-5: Comparison of TRM and Evaluated Savings Values per Bulb 

Savings Value 
CFL (Retail Standard) LED 

2014 TRM 
Evaluated 

Value 
2014 TRM 

Evaluated 
Value 

In-service Rate 73%/99% 98% 73%/99% 99% 

Delta Watts 49 45.8 50 40.5 

Daily Hours of Use 2.04 1.99 2.04 1.99 

Summer Peak Coincidence Factor 6.8% 11.8% 6.8% 11.8% 

Winter Peak Coincidence Factor 18.4% 16.8% 18.4% 16.8% 
Gross Annual Energy Savings 
(kWh/yr) 

35 32.7 37 29.0 

Gross Demand Savings (kW) 0.047 0.045 0.050 0.040 

NTG Ratio 66% 79.4% 100% 76.8% 

Net Annual Energy Savings (kWh/yr) 23 25.9 37 22.3 

Net Demand Savings (kW) 0.031 0.036 0.050 0.031 

 

Gross and Net Program-level savings 

Based on savings assumptions provided in the 2014 TRM,4 the overall program gross realization 
rate is estimated to be 92.2% for energy savings and 94.5% for demand savings. The overall 
program net realization rate for energy savings is 108.2% and for demand savings is 110.8% 
(Table ES-6). 

Table ES-6: Realization Rate, FY2014 

 
Annual Energy Savings (kWh/yr) Demand Savings (kW) 

Gross Net Gross Net 

Projected Savings 89,246,732 60,329,113 119,881 81,049 

Evaluated Savings 82,265,402 65,250,670 113,259 89,834 

Realization Rate 92.2% 108.2% 94.5% 110.8% 

                                                 
4 Efficiency Maine Technical Reference Manual v2014.1, Appendix B. July 1, 2013. 
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Process Evaluation 

In this section, we present key findings of the process evaluation. 

Awareness of Efficiency Maine and Energy-Saving Bulbs 

 Most survey respondents were aware of and understood Efficiency Maine’s role. 
Eighty-six percent of all survey respondents had heard of Efficiency Maine prior to the 
survey. In addition, almost two-thirds (64%) of all respondents understood Efficiency 
Maine’s role in promoting energy efficiency.  

 About one-third of respondents expressed familiarity with the Retail Lighting 
program. Seventeen percent of survey respondents were aware that Efficiency Maine 
sponsored a retail lighting program or provided discounts toward the purchase of CFLs. 
In addition, when directly asked, another 15% reported being aware of Efficiency 
Maine’s role in discounting CFLs. 

 Most respondents believe LEDs and CFLs are the most energy-efficient bulbs. About 
85% of survey respondents believe that LEDs or CFLs use less energy than incandescents 
or halogens. 

 Satisfaction with CFLs remains high. Eighty-six percent of survey respondents are very 
or somewhat satisfied with CFLs, slightly higher than the 81% figure from 2011. Forty-
five percent of the survey respondents are very satisfied and 41% are somewhat satisfied. 

o Alternatively, 13% of respondents were dissatisfied with CFLs, which is slightly 
less than the 19% figure from 2011. These respondents most commonly cited 
mercury and disposal issues, brightness, light quality, and lifespan.  

 LEDs garner a high degree of satisfaction. Sixty-one percent of survey respondents 
who used LEDs are very satisfied and 24% are somewhat satisfied. 

 Sixteen percent of customers were identified as low-income. The telephone survey 
estimated that 16% of Maine residents who reported that CFLs were installed in their 
homes meet the criteria for low-income designation. In comparison, 22% of all Maine 
households are estimated to be low-income. 

Retail Program Satisfaction and Feedback 

 The program partners believe that the program works very well and should be 
continued without any major changes to its structure or delivery. The four 
participating manufacturers interviewed were very satisfied with the program overall. 
Manufacturers were particularly satisfied with the ease of working with Applied 
Proactive Technologies (APT), the strength of APT’s field team, and the sales volume 
driven by the program. Most of the six participating store managers were also satisfied 
with the program, including the point-of-purchase (POP) materials.  

 The partners were also very satisfied with the training and support provided by the 
program. The four manufacturers find it easy to work with APT on the Efficiency Maine 
program and commended their APT contact person for being responsive and effective in 



 Efficiency Maine Retail Lighting Overall Evaluation Report Page VII 

NMR 

communications. Manufacturers also mentioned APT’s ability to forecast and plan for 
market conditions. The store managers said that field representatives were knowledgeable 
and able to answer any questions posed by retail staff or customers. In addition, the store 
managers felt comfortable with the program and with selling incentivized products. Both 
manufacturers and store managers suggested holding more in-store demonstrations in 
order to educate customers about energy-efficient light bulbs and to sell more program 
bulbs. 

 The mix of bulb types offered through the program appears to be appropriate. The 
four manufacturers believe that the mix of bulb types offered through the program is 
appropriate. Additionally, most of the six store managers interviewed were satisfied with 
the types of bulbs incentivized by the program. One store manager suggested adding 
more daylight bulbs and bright white bulbs to the program. One manufacturer 
recommended including light fixtures. Another manufacturer recommended including 
pre-approved LEDs while they were undergoing the lengthy ENERGY STAR testing 
procedures. 

 The manufacturers emphasized the importance of energy-efficient lighting 
programs. Because less efficient, less expensive lighting options are still on the market, 
manufacturers suggested continuing to incentivize CFLs and LEDs, add stock keeping 
units (SKUs), support consumer education, and leverage APT’s knowledge of the retail 
lighting market. Manufacturers were asked what they would recommend doing 
differently if the program budget were increased; three of the four manufacturers 
recommended increasing the incentives.  

 LED sales are expected to increase while LED prices are expected to decline. 
However, none of the manufacturers thought that LEDs have yet reached a price point 
that makes them an affordable option for the majority of consumers. Besides the higher 
price, the manufacturers believe that the primary barrier preventing consumers from 
purchasing LEDs is confusion and/or lack of education.  

Food Pantry Initiative Feedback 

 The food bank and food pantries are generally satisfied with the food pantry 
initiative. Respondents from the Good Shepherd Food Bank (GSFB) and three food 
pantries indicated positive experiences working with the staff at GSFB and Efficiency 
Maine. However, some respondents from local food pantries expressed a lack of clarity 
regarding their primary contact person as well as the extent of their responsibilities. 

 The food bank and food pantries offered a variety of suggestions on how to improve 
the initiative. When asked for ideas on how to inform other food pantries about the 
program, interviewees suggested spreading the word through contacts at the Mid Coast 
Hunger Prevention Program, General Assistance offices, and 2-1-1. In addition, specific 
recommendations regarding how to improve the program include providing bags on-site 
at local food pantries for clients to carry more CFLs, supplying information on how to 
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dispose of used or broken CFLs, offering specialty CFL and LED bulbs, and improving 
communications between the primary contacts at the local food pantry and 
GSFB/Efficiency Maine. 

Bulb Purchases and Storage 

 Most customers had purchased light bulbs within the past year. Eighty-one percent 
of survey respondents had purchased an average of 11.4 screw-in light bulbs over the past 
year. The most commonly purchased bulb types were CFL bulbs (53% of all bulbs) 
followed by incandescent bulbs (35%), LED bulbs (8%), and halogens (3%).  

o The majority of on-site households (70%) reported having purchased at least one 
CFL in the past twelve months, and 28% of on-site households reported having 
purchased at least one LED within the past twelve months. 

 Home improvement and discount stores are the primary retail stores at which to 
purchase light bulbs. Home Depot (41% of past purchases, 33% of anticipated future 
purchases), Walmart (21%, 25%) and Lowe’s (17%, 18%) were the top three retailers for 
bulb purchases according to respondents from the customer telephone survey. 

o This finding is substantiated by the on-site visits, where home improvement stores 
were the most common store type at which on-site participants had purchased 
CFLs and LEDs in the past year, representing almost one-half (49%) of CFLs and 
nearly all LEDs (91%). 

 Nearly all homes store light bulbs, which are mostly incandescent bulbs. The 
majority of on-site households had CFL bulbs (82%) or incandescent bulbs (78%) in 
storage. However, very few homes stored linear fluorescent or LED bulbs. The average 
number of stored bulbs per household is 17.8. Over one-half of all stored bulbs were 
incandescents (53%) while CFLs comprised 37%.  

 Some customers may reserve CFLs for use in specific fixtures. The most common 
reason for storing CFLs was that survey respondents were waiting for their existing CFLs 
to burn out (60%) followed by waiting for incandescent bulbs to burn out (31%). In 2011, 
fewer respondents cited waiting for their CFLs to burn out (37%), while more cited 
waiting for incandescents to burn out (41%).  

CFL Novices and Experts 

 While CFL novices represent a minority of customers, they exhibit some distinct 
differences from CFL experts. Eighteen percent of survey respondents were categorized 
as CFL novices (self-reported four or fewer CFLs currently installed in their homes), with 
the remaining 82% being CFL experts (self-reported five or more CFLs). However, 
because the survey only included those customers who reported having at least one CFL 
installed in their home, CFL novices likely represent about one-third of all Maine 
residents. 

o CFL novices were more likely to be dissatisfied with CFLs (24% vs. 11%). 
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o CFL novices were more likely to not know which type of bulb was most efficient 
(15% vs. 8%). 

o CFL novices were more likely to purchase bulbs at grocery stores (24% vs. 10%).  
o CFL novices were more likely to cite the longer bulb life of CFLs (13% vs. 5%) 

and that they were simply trying them out because the bulb is popular (7% vs. 
1%) as reasons for using CFLs. In addition, they were less likely to cite a desire to 
save energy (34% vs. 56%) or money (13% vs. 22%) than experts.  

Recommendations 

Based on the findings of the evaluation, the team suggests that Efficiency Maine consider the 
following recommendations for the retail markdown program. 

 Continue to emphasize standard CFLs. Standard CFLs provide the most cost-effective 
option for achieving energy savings and should continue to be emphasized by the 
program. 

 Continue the gradual progression toward LEDs. As LEDs become more widely 
available and prices continue to decline, the incentive levels can be decreased, which will 
increase their cost-effectiveness. Their instant-on capability, improved dimmability, 
longer life, and lack of mercury may appeal to the segment of customers who have been 
reluctant to embrace CFLs, as well as to current CFL users.  

 Shift focus from specialty CFLs to specialty LEDs. Specialty CFLs were found to have 
the lowest NTG ratio, which resulted in the lowest net savings per bulb. The prior 
evaluation study also found a low NTG ratio for specialty CFLs.5 Because LEDs are 
already available in many specialty shapes (candelabra, reflector, etc.), shifting incentives 
to specialty LEDs should generate greater net savings per bulb, though at a higher cost. 
The 2014-2015 update to the Northeast Residential Lighting Strategies report 
recommends that programs rapidly transition from specialty CFLs to specialty LEDs due 
to their better performance and declining prices.6 

 Increase the share of sales at retail stores with higher NTG ratios. The evaluation 
found that NTG values varied considerably depending on the specific retailer, from a low 
of 29% to a high of 96%. Our analysis suggests that this variation may be partially 
attributable to aggressive discounting of bulbs by some retailers. In order to maximize net 
savings, we recommend shifting more program sales to those retail stores (which are not 
identified in this report due to confidentiality concerns) that yield higher NTG ratios. 

 Expand program to offer LEDs at grocery stores. The telephone survey found that 
those customers who reported only having a few CFLs in their homes (CFL novices) are 
more likely to shop for light bulbs at grocery stores than are customers who have already 

                                                 
5  The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
6 http://www.neep.org/sites/default/files/resources/2014-2015%20RLS%20Update.pdf 
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adopted CFLs. However, these CFL novices are also more likely to be dissatisfied with 
CFLs. Therefore, offering LEDs at grocery stores (if feasible) might be an attractive way 
to reach these customers. 

 Host more in-store demonstration events. Both manufacturers and store managers 
believe that the in-store demonstration events are valuable in helping to educate 
customers and sell program bulbs. Customer confusion and/or lack of knowledge is 
perceived as an obstacle to sales of both CFLs and LEDs. In particular, hosting 
demonstration events at grocery stores, which tend to attract CFL novices shopping for 
light bulbs, could be one way to engage and educate these customers. 

 Update TRM algorithms with evaluated savings values. We recommend adopting the 
evaluated impact parameters and savings values provided in this report in the next update 
of the TRM. In particular, due to EISA implementation in January 2014, the delta watts 
values should reflect the 2014 calendar year (see Appendix F) rather than FY2014.  

We also suggest that Efficiency Maine consider the following recommendations for the CFLs 
offered through the Food Pantry initiative and the Appliance Rebate program. 

 Develop and distribute a one-pager for the food pantries that summarizes program 
logistics and contact information. While the food pantry staff indicated that there was 
good communication, some expressed a lack of clarity regarding their primary contact 
person and the process for ordering bulbs. 

 Continue to offer free CFLs through the Food Pantry and Appliance Rebate 
programs. The free CFLs offered through the Food Pantry and Appliance Rebate 
programs achieved the highest net savings per bulb of any bulb types offered and should 
therefore be maintained as elements of the program. 
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1 Introduction 
In this section, we discuss the sampling plan, data collection, and research objectives for the 
evaluation study. 

1.1 Study Objectives 
Efficiency Maine retained NMR Group and Nexant (the evaluation team) to conduct a 
comprehensive impact and process evaluation of the Retail Lighting Program. The overarching 
goal of this evaluation is to assess the effectiveness of the program in achieving its savings goals 
and learn how Efficiency Maine can refine the Retail Lighting Program such that it will continue 
to yield savings in the future. The evaluation covered the 2014 fiscal year (FY2014), which 
encompasses the period from July 1, 2013, to June 30, 2014. 

The objective of the process evaluation is to assess program design and delivery, the experience 
of participating partners and customers, and market trends. The overall goal is to assess how the 
current program is functioning as well as whether, and how, the program may need to evolve to 
continue achieving savings goals in a changing marketplace.  

The objective of the impact evaluation is to measure the gross and net energy savings in order to 
assess progress toward savings goals. The impact evaluation also seeks to measure the gross and 
net demand savings to support the bidding of demand resources into the Forward Capacity 
Market (FCM). In addition, the impact evaluation includes the calculation of cost-effectiveness 
using updated parameters from the study. 

The impact evaluation is designed to meet the Independent System Operator-New England (ISO-
NE) requirements to assure that the evaluation results will provide the necessary Forward 
Capacity Market (FCM) data. To do so, the impact evaluation estimated peak demand savings 
that are coincident with the summer and winter peak periods defined by ISO-NE (Table 1-1). 

Table 1-1: ISO-NE Demand Resource On-Peak Periods 

Energy Period Months Times 

Winter On Peak December, January 
Non-Holiday Weekdays 
5:00 PM to 7:00 PM 

Summer On Peak June, July, August 
Non-Holiday Weekdays 
1:00 PM to 5:00 PM 

1.2 Program Description 

The Retail Lighting Program has offered incentives to customers to purchase energy-efficient 
lighting products since its inception in 2003. The program primarily partners with manufacturers 
and retailers to offer markdown discounts for ENERGY STAR lighting products. Under the 
markdown approach, the incentive is delivered to customers automatically at the point of sale 
(Table 1-2). In addition, the program offers a free six-pack of CFLs to participants in the 
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Appliance Rebate Program via a check-off box on the rebate application form. The program also 
provides free CFLs to customers who receive services from local food pantries through the Good 
Shepherd Food Bank.  

Table 1-2: Distribution of Efficient Bulbs by Delivery Channel, FY2014 

Delivery Channel Number of Bulbs Percent of Bulbs 

Retail Markdown 2,148,352 84.5% 

Appliance Rebate 153,156 6.0% 

Food Bank 241,920 9.5% 

Total 2,543,428 100.0% 

 
Under the retail markdown strategy, Efficiency Maine enters into memorandums of 
understanding (MOUs) with retailers and manufacturers to promote CFL sales by reducing the 
retail price of bulbs. In FY2014, 17 manufacturers and 16 retailers, representing 289 different 
store locations, participated in the Retail Lighting Program. In recent years, the program has 
expanded from solely incentivizing CFL bulbs to include LED bulbs as well (Table 1-3). 

Table 1-3: Number of Bulbs and Average Incentive for Retail Bulbs, FY2014 

Delivery Channel Number of Bulbs Percent of Bulbs 
Average Markdown 

Amount 

Standard CFL  1,894,277 88.2% $1.52 

Specialty CFL 140,699 6.5% $1.61 

LED 113,376 5.3% $8.55 

Total 2,148,352 100.0% $1.90 

 
Table 1-4 presents gross savings for CFLs and LEDs using savings assumptions from the 2014 
and 2015 Efficiency Maine Residential Technical Reference Manuals.7 

Table 1-4: Gross Savings per Bulb from TRMs 

Measure Type 
2014 TRM 2015 TRM 

Demand 
Savings (kW) 

Annual Energy 
Savings (kWh/yr) 

Demand Savings 
(kW) 

Annual Energy 
Savings (kWh/yr) 

CFL 0.047 35 0.032 27 

LED 0.050 37 0.034 29 

 

                                                 
7 Efficiency Maine, Residential Technical Reference Manual, version 2014.1. Effective date: July 1, 2013. 
Efficiency Maine, Residential Technical Reference Manual, version 2015.1. Effective date: July 1, 2014. 



 Efficiency Maine Retail Lighting Overall Evaluation Report Page 3 

NMR 

1.3 Methodology 

The overall evaluation work plan can be divided into two components: impact evaluation and 
process evaluation. The following sections present the methodology for each component. 

1.3.1 Impact Evaluation 

The Team conducted an impact evaluation to quantify and verify energy and demand savings for 
CFLs and estimate program cost-effectiveness. The evaluation team conducted a comprehensive 
impact evaluation using a variety of data collection and analysis activities, of which the central 
components include customer telephone surveys and on-site visits to measure lighting usage. The 
Independent Service Operator of New England (ISO-NE) Measurement and Verification of 
Demand Reduction (MVDR) manual8 outlines four acceptable measurement and verification 
methodologies (Options A, B, C, and D). For this evaluation, NMR utilized Option A – Partially 
Measured Retrofit Isolation/Stipulated Measurement.  

In order to assess changes in the light bulbs installed in Maine homes, we compared the results of 
the telephone survey and the on-site visits (where feasible) to the results of the previous 
evaluation study conducted by Cadmus from 2011 to 2012.9 Survey respondents who were 
interested in participating in the study and reported having at least one CFL installed were re-
contacted by Cadmus for the on-site study on a first-come, first-served basis. The site visits for 
the prior study appear to have been conducted in December 2011 (Fiscal Year 2012). 

Approximately two years passed between the lighting surveys and on-site visits conducted for 
the prior study (December 2011) and those conducted for the current study (November 2013 to 
January 2014). During the intervening period, substantial changes have occurred in the 
residential lighting market, including the EISA phase-out of traditional incandescent bulbs as 
well as the introduction and growth of both LEDs and EISA-compliant halogen bulbs in the 
residential lighting market. In particular, the new EISA efficiency standards—which essentially 
banned the manufacturer and import of 100-Watt incandescent bulbs—went into effect in 
January 2012. Similar standards went into effect for 75-Watt bulbs in January 2013 and for 40- 
and 60-Watt bulbs in January 2014. 

1.3.1.1 Telephone	Survey	
In order to recruit volunteers for the on-site visits and also gather data from customers regarding 
light bulb usage and experience, we conducted Computer-Assisted Telephone Interview (CATI) 
surveys with 351 Maine residents. In order to target only those homes eligible for the on-site 
visits, the survey excluded respondents who were not familiar with CFLs and those who reported 
not having any CFLs installed in their homes. These respondents represented about 18% of all 
customers eligible for the survey. 

                                                 
8 ISO New England Manual for Measurement and Verification of Demand Reduction Value from Demand 
Resources. Manual M-MVDR. Revision: 3. Effective Date: May 6, 2011.  
9  The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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The survey used a listed household sample of Maine residents with ZIP codes in areas south and 
west of Lincoln, Maine. This area was selected to limit the geographic dispersion of the on-site 
visits. 

The telephone surveys averaged about 14 minutes in length and were conducted between 
November 7 and November 20, 2013. The sample precision of the telephone survey at the 90% 
confidence level is ±4.4%.  

The telephone survey gathered information from customers regarding their awareness of energy-
saving light bulbs and EISA. It also collected information on awareness and knowledge of 
Efficiency Maine, light bulb purchases in the past year, use of and satisfaction with CFLs and 
LEDs, and demographic characteristics. We also administered a battery of questions to identify 
low-income customers. In addition, the survey served as the primary vehicle for recruiting 
volunteers for the subsequent on-site visits. 

The survey respondents were segmented into CFL novices (those respondents reporting four or 
fewer CFLs currently installed in their home) and CFL experts (those respondents reporting five 
or more CFLs currently installed). More than four out of five respondents (82%) were classified 
as CFL experts. Selected analyses throughout this report segment key survey results by CFL 
expertise to observe how those customers using many CFLs may differ from those who use few 
CFLs. 

Key results from the telephone survey are compared to results from a similar telephone survey 
conducted for the previous evaluation of the Efficiency Maine residential lighting program in 
2011 to 2012.10 One key difference in survey methodology is that the prior telephone survey 
included all households, whereas the current survey included only those who reported that CFLs 
were installed in their home. 

1.3.1.2 On‐site	Visits	
After completing the telephone survey, each survey respondent was offered a $125 incentive to 
participate in an on-site visit to their home.11 The 67 visits were conducted between November 
2013 and January 2014 (Fiscal Year 2014). This sample size achieves a 10% sampling error at 
the 90% confidence level for all households in Maine, assuming a coefficient of variation (CV) 
of 0.5, which is consistent with the ISO-NE guidelines for a homogenous population. 

During the on-site visit, a trained technician gathered detailed information on each bulb in the 
home. This information included the following: 

 Bulb type 

 Bulb shape  

 Wattage 

                                                 
10 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficient Maine Trust, November 2012. 
11 $50 was provided at the initial visit and $75 at the return visit. 
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 Fixture type 

 Socket type  

 Room location  

 Control type 

 Date and store type where CFLs and LEDs were purchased in the past year 

Technicians collected information on all lights that used electricity, meaning they were plugged 
in or hardwired, including night lights. Solar lighting, temporary seasonal lights or lighting 
displays, and lights that run only on batteries, like flashlights or battery-operated closet or under-
cabinet lights, were excluded from data collection. NMR also collected data on all bulbs found in 
storage; in the 2011 study, only CFLs were included in the stored bulbs inventory.  

In the analysis, bulbs are classified as standard or specialty bulbs. Specialty bulbs include 
dimmable and three-way bulbs of any kind; circline fluorescents; flood/spot and tube halogens; 
all non-spiral CFLs; all non-A-line LEDs; and bug, candelabra, flood/spot, globe, and 
bullet/torpedo incandescent bulbs. 

A typical on-site visit proceeded as follows. A trained technician arrived at the home at a pre-
scheduled time, introduced him- or herself, and asked for the contact person who had been 
identified when scheduling the visit. To ensure uniformity in data collection and facilitate quality 
control checks,12 the technician walked around the outside of the home in a clockwise direction, 
recording all information on exterior lighting sockets. Next, the technician proceeded through the 
inside of the home in a clockwise direction, beginning with the foyer (entryway) and going 
through each room and part of the home systematically. The technician also asked the respondent 
to estimate when he or she had purchased each CFL or screw-base LED. The technician also 
examined all light bulbs in storage, again noting similar detailed information on stored LEDs and 
CFLs and asking the householder the specific reason why he or she had bought the stored bulbs. 
Lastly, the technician installed lighting loggers on fixtures containing CFLs in a predetermined 
random selection methodology. The lighting inventory portion of the visits typically took less 
than two hours. 

1.3.1.3 Hours	of	Use	Measurement	and	Modeling	
NMR installed 534 lighting loggers across the 67 on-site homes, an average of about 8 loggers 
per home. Loggers were placed on unique circuits (a circuit is a set of bulbs or fixtures operated 
by the same switch) throughout each home. Lighting loggers were installed on fixtures using a 
predetermined random selection methodology based on the distribution of CFLs found in 2012. 
NMR first targeted those circuits containing CFLs, followed by LEDs, then other bulbs. The 
loggers were installed from November 2013 through January 2014 and removed in July and 
August of 2014.  

                                                 
12 NMR completed quality control revisits on 5% of the sample homes to ensure the reliability and validity of all 
procedures and data collection. 
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NMR installed change-of-state loggers, as recommended by the Uniform Methods Protocols 
(UMP), because change-of-state loggers are better able to capture short intervals of use as well as 
the number of on/off operations. 

Light bulb operating hours were directly measured during both summer and winter peak periods 
and consisted of a full eight months of data. In addition to satisfying ISO-NE requirements, this 
approach is also in keeping with the UMP, which recommends logging for at least six months 
including the summer, winter, and at least one shoulder season—fall or spring.13 

For each logger, the hours of use (HOU) for each day of the study period was calculated. NMR 
then performed quality assurance and quality control on the daily logger data. Loggers with 
unusable read data, extremely frequent on/off records, or atypically high or low usage were 
flagged for potential removal. NMR cross-checked loggers with extremely high or extremely low 
usage against participant self-reported usage data as collected by field technicians while on-site 
during the removal visit to determine whether the abnormal readings were real or the result of a 
logging error.14 To obtain self-reported usage data, each homeowner was asked to estimate the 
average daily usage individually for each metered light. Homeowners provided either specific 
estimated hours of use per day or a general estimation, such as frequent or infrequent use. In 
total, 46 of the 534 loggers (8.6%) were removed from the analysis. The 91.4% retention rate 
(488 out of 534) is on par with previous lighting logger studies.15 

1.3.1.3.1 Hours‐of‐Use	Modeling	
Following the data cleaning process, the logger data were annualized in accordance with the 
UMP by fitting sinusoidal models to each logger.16 Separate weekend and weekday models were 
fitted for each logger, yielding annualized average daily usage estimates for weekends and 
weekdays. The annualized average daily overall usage for the year for each logger was 
calculated as a weighted average of the weekend and weekday estimates.  

The annualized estimates were then included as the dependent variable in a robust weighted 
regression analysis to estimate the adjusted average HOU for each room type. Weights were 
calculated at the room level and were based on the lighting on-site inventory data. Table 1-5 
displays the number of loggers installed and analyzed by room type as well as the corresponding 
percentages from the lighting on-site inventory data and the sampling weights used in the 
analysis.  

                                                 
13 The Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures. 
National Renewable Energy Lab. Subcontract Report NREL/SR-7A30-53827. April 2013. 
14 For some exterior loggers, it was determined that daytime ambient light pollution was affecting results. For these 
loggers, readings were forced to zero between sunrise and sunset to ensure that daytime light pollution did not 
impact exterior readings.  
15 NMR Group. Northeast Residential Lighting Hours-of-Use Study. May 2014. Submitted to Connecticut Energy 
Efficiency Board, Cape Light Compact, Massachusetts Energy Efficiency Advisory Council, National Grid 
Massachusetts, National Grid Rhode Island, New York State Energy Research and Development, Authority, 
Northeast Utilities, Unitil. 
16 The Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures. 
National Renewable Energy Lab. Subcontract Report NREL/SR-7A30-53827. April 2013.  
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Table 1-5: Number of Loggers By Room Type 

Room 
Type 

Lighting Loggers Percent of 
Bulbs from 

On-site 
Inventory 

Sampling 
Weight Number of 

Loggers 
Installed 

Number of 
Loggers 

Analyzed 

Percent of 
Loggers 

Analyzed 

Bulbs on  
Circuit / 

Total Bulbs 
Basement 45 40 8.2% 12.2% 8.6% 1.05 
Bathroom 56 52 10.7% 14.6% 12.9% 1.21 
Bedroom 132 121 24.8% 19.5% 16.6% 0.67 
Closet 27 27 5.5% 3.8% 2.3% 0.42 
Dining 13 13 2.7% 4.2% 3.4% 1.28 
Exterior 7 6 1.2% 0.8% 5.8% 4.72 
Foyer 12 12 2.5% 2.6% 2.7% 1.10 
Garage 11 10 2.1% 2.2% 3.6% 1.76 
Hallway 36 33 6.8% 7.3% 7.0% 1.03 
Kitchen 28 27 5.5% 6.7% 9.4% 1.70 
Living 126 108 22.1% 17.8% 17.2% 0.78 
Office 17 16 3.3% 2.9% 3.5% 1.07 
Other 9 8 1.6% 2.7% 5.1% 3.11 
Utility 15 15 3.1% 2.7% 1.8% 0.59 
Total 534 488 100.0% 100.0% 100.0% -- 
 

In addition, a number of demographic and logger-specific variables were considered as 
predictors in this model, including education, home type, room type, income, tenure, whether 
there are children under 18 in the home, number of persons in the household, and number of 
persons per bedroom. The final model from which the adjusted HOU estimates are reported used 
only room type, education, and number of persons in the household as predictors and was chosen 
based on the Akaike Information Criterion (AIC), 17  a commonly used criterion for model 
selection.  

See Appendix C for further details regarding the modeling methodology. 

1.3.1.3.2 Load	Curves	and	Coincidence	Factors	
NMR generated monthly load curves to describe the weekday lighting usage for the summer and 
winter months by calculating the average of the observed lighting usage for each hour for each 
month. Due to the timing of the metering, however, there was only partial coverage for the 
month of August (the final loggers were removed from the field on August 8, 2014). Therefore, 
to estimate a load curve for August, NMR employed an “equivalent months” approach, basing 
the August estimate on available data for August, as well as on usage for the period between 
April 11, 2014 and May 11, 2014—a period with an equivalent amount of daily hours of daylight 
as the month of August. This approach utilizes the fact that usage is highly dependent on season 
and hours of daylight. These curves were then used to estimate ISO-NE winter on-peak and 

                                                 
17 Cavanaugh, Joseph E. “Lecture II: The Akaike Information Criterion.” Lecture presented for University of Iowa 
Model Selection course (171:290). August 28, 2012. Accessed October 7, 2014. 
http://myweb.uiowa.edu/cavaaugh/ms_lec_2_ho.pdf 
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summer on-peak coincidence factors by averaging the percent of bulbs turned on during the on-
peak periods. 

1.3.1.4 Delta	Watts	
Delta watts values were estimated using a lumen equivalency approach, as recommended by the 
Uniform Methods Protocols. Average delta watts values were calculated by bulb type for each 
wattage based on the corresponding lumen output.18 In order to maintain consistency with the 
2014 Maine TRM, the delta watts analysis presented in the core report only accounts for the 
EISA implementation that occurred in 2012 and 2013.19 An alternative delta watts analysis is 
presented in Appendix F which accounts for the 2014 EISA implementation. Specialty bulbs that 
are exempt from EISA requirements were identified and the appropriate baseline wattage was 
applied. 

1.3.1.5 Price	Elasticity	Analysis	
Because a portion of program-incentivized sales would have occurred in the absence of the 
program (referred to as the free ridership ratio), the evaluation team elected to estimate the free 
ridership ratio for the program using price elasticity of demand modeling.  

Figure 1-1 illustrates why price elasticity of demand modeling was selected to estimate free 
ridership. A retailer offered six-packs of a particular bulb model at four different discount levels 
during FY2014. Figure 1-1 shows that there is a relatively stable inverse relationship between 
price and sales—as the price increases, sales decrease. During the first month of the year, when 
the customer-facing price of the package was just $0.88-0.98 ($0.15-0.16 per bulb), sales of the 
product were significantly greater compared to other price points during the year. This behavior 
indicates that this package of bulbs is an elastic product, defined as any good or service for 
which the quantity demanded is responsive to changes in its price. Therefore, we can expect that 
increased rebates on the part of Efficiency Maine will lead to increased sales. Although the 
product was not offered at its original retail price of $14.98 at this store in FY2014, we can use 
the relationship observed in Figure 1-1 to estimate the average daily sales at a customer-facing 
price of $14.98. These estimated sales absent any discounting are used to estimate the free 
ridership ratio for the product. 

                                                 
18  ENERGY STAR Qualified Lamps Product List. Posted July 17, 2013. 
https://www.energystar.gov/index.cfm?c=product_specs.pt_product_prod_list 
19 See Table C-2 in Efficiency Maine Residential Technical Reference Manual. Version 2014.1, effective July 1, 
2013. 
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Figure 1-1: Example Relationship between CFL Bulb Price and Sales 

 

Three primary data sources were utilized to estimate the free ridership ratio for the Retail 
Lighting Program. 

 The program implementer, Applied Proactive Technologies (APT), provided a detailed 
record of weekly package sales by product and retailer.   

 The program auditor, Energy Federation, Inc. (EFI), provided a detailed record of the 
number of packages sold and given away at each location for each participating retailer.   

 APT also provided a list of the promotional events conducted during FY2014. 

Because average daily bulb sales are not normally distributed, the evaluation team ultimately 
elected to use a negative binomial regression model to explain bulb sales as a result of various 
parameters. This technique was also used for the price elasticity analysis in FY2011, allowing for 
more meaningful comparisons.20 

                                                 
20 “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report.” The Cadmus Group, Inc. 1 
November 2012. <http://www.efficiencymaine.com/docs/Efficiency-Maine-Residential-Lighting-Program-Final-
Report_FINAL.pdf> 
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The final model specification is shown below. 

lnሺݏܾ݈ݑܤሻ ൌ ଵߚ	 ൅ ሾߚଶ ∗ lnሺܲ݁ܿ݅ݎሻሿ ൅ ሾߚଡ଼ ∗ Retailer ∗ lnሺPriceሻሿ
൅ ሾߚଢ଼ ∗ Status ∗ lnሺPriceሻሿ ൅ ሾୖߚ ∗ Retailerሿ ൅ ሾߚୗ ∗ Statusሿ ൅ ሾߚ୛ ∗ Wattageሿ
൅ ሾߚଷ ∗ Promoሿ ൅ ሾߚ୔ ∗ Pack	Sizeሿ ൅ ሾߚ୑ ∗ Monthሿ ൅  ߝ

Where: 

Bulbs  = Average daily bulb sales 
Price  = Retail price after discounting 
Retailer  = Dummy variable structure for participating retailers 
Wattage  = Bulb wattage 
Status  = Dummy variable structure for bulb type (standard, specialty, LED)  
Promo   = Indicator variable equal to 1 if a promotional event occurred during the sales 

period; set equal to 0 otherwise 
Pack Size  = Number of bulbs in the package 
Month  = Dummy variable structure for the month of the year21 
β1-β3  = Single coefficients determined via regression 
βX, βY, βR, βS, βP, βM, and βW 

= A series of coefficients with (n-1) different values, where n is the number of 
levels 
 

Using the coefficients from the model, the evaluation team was able to estimate bulb sales under 
various alternate conditions. The free ridership ratios were calculated by summing the estimated 
bulb sales at program conditions and the estimated bulb sales at assumed conditions absent the 
program for each bulb type and rated wattage. The average delta watts values were used to 
calculate delta watts values at program and non-program conditions for each wattage and bulb 
type, and finally to estimate the free ridership ratio by bulb type. The overall program free 
ridership rate was calculated using a weighted average of the individual bulb types. 

See Appendix D for further details regarding the price elasticity methodology. 

1.3.2 Process Evaluation 

The evaluation team conducted a comprehensive process evaluation, including telephone 
interviews with program staff as well as with participating manufacturers, retail store managers, 
and food pantries. 

                                                 
21 Because many sales periods crossed calendar months, the mid-point of the sales period was used to assign each 
record to a calendar month. 
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1.3.2.1 Staff	Interviews	
We conducted two in-depth telephone interviews with the Efficiency Maine program manager 
and APT program staff to gain an understanding of how the program works and what could be 
improved. Collectively, these interviews covered the following topics:   

 Overview of program design and evolution 
o Vision and goals 
o Marketing, outreach, and promotion 
o Adequacy of resources and incentive 

levels 
o Introduction of LEDs  
o Opportunity for market lift strategy 
o Recent and planned changes 

 Partnerships with retailers 
o Drivers and barriers to participation 
o Effectiveness of retailers in promoting 

qualified products 
o Program satisfaction and adequacy of 

training and support 
 Program implementation 

o Efficiency and quality of program 
operations 

o Program tracking and documentation 
o QA/QC processes for databases and 

participation 

 Trends in product, technologies, and 
standards 
o Program product mix, currently and in 

the future  
 Specialty models 

o The role of emerging lighting 
technologies such as LEDs 

o Regulatory changes driven by EISA 
 EISA-compliant halogens 
 Impact on cost-effectiveness 

 Program impact on the market in terms of 
product availability and sales 

 Participant demographics—in particular, 
uptake by low-income residents 

 Participant experience 
o Drivers and barriers to participation 
o Program satisfaction 

 Program strengths and weaknesses, and 
opportunities for improvement 

 

1.3.2.2 Manufacturer	and	Retailer	Interviews	
We conducted ten in-depth telephone interviews with program partners, including four 
interviews with lighting manufacturers and six interviews with lighting retail store managers who 
participated in the program. Issues that were addressed in the interviews included the following: 

 Perception of customer demand for CFL and LED bulbs, and their motivations 

 Suggestions on how to boost customer demand 

 Display of program bulbs and ENERGY STAR point-of-purchase materials 

 Trends in products, technologies, and standards 

 Satisfaction with the program  

 Satisfaction with the mix of incentivized products and suggestions for new products 

 Perspectives on the negotiation process 

 Adequacy of program training and support 

NMR conducted the interviews in July and August of 2014. Interview respondents were recruited 
from among the most active participating retail stores and manufacturers. The four manufacturer 
respondents included managers from Feit, GE, Philips, and Sylvania who work directly with the 
Efficiency Maine Retail Lighting Program. The six store manager respondents included two 
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managers each from Walmart and Home Depot, and one manager each from Lowe’s and Sam’s 
Club. The job titles of store manager respondents included lighting and electric department 
manager, hardware department manager, and hard lines department manager. On average, 
manufacturer respondents had spent 15 years working in the retail lighting industry, while 
retailer respondents had spent 13 years with their respective retail stores, suggesting a high level 
of experience among respondents. 

1.3.2.3 Food	Pantry	Interviews	
We conducted four in-depth telephone interviews for the food pantry free CFL initiative. In 
particular, we performed the interviews with representatives from the Good Shepherd Food Bank 
(GSFB) as well as three active food pantries. 

NMR conducted the four interviews in January and February of 2014. These interviews helped 
shed light on a number of issues, including the following: 

 The perceived goals of the program 

 The role that GSFB plays in distributing CFLs to other food pantries 

 How food pantries distribute CFLs to their clients 

 Overall experiences and satisfaction levels 
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2 Impact Evaluation 
The impact evaluation section of this report consists of the gross savings analysis and net savings 
analysis, followed by a summary of savings at the program level, the cost-effectiveness analysis, 
and the results of the socket inventory. 

2.1 Gross Savings Analysis 

In this section, we describe the estimates of the input parameters utilized to estimate gross 
savings for the lighting program, including installation rate, hours of use, coincidence factors, 
and delta watts. 

2.1.1 Installation Rate 

According to UMP, the first-year in-service rate (ISR) for light bulbs is calculated as the 
proportion of bulbs installed out of all bulbs purchased during the prior twelve months.22 UMP 
recommends using on-site visits to collect the data for the ISR calculation, assuming sufficient 
sample sizes exist. Because the telephone survey asked questions about ISR, we first present the 
telephone survey data, followed by the on-site data. 

Among the 200 survey respondents who reported purchasing CFLs within the past year, the 
average and median number of CFLs purchased was 8.3 and 6, respectively. The average and 
median number of CFLs installed was 5.9 and 5, respectively.  

Overall, according to these 200 survey respondents, 71% of CFLs purchased within the past year 
were reported to have been installed at the time of the survey (Table 2-1). Because the first-year 
ISR does not account for future installations, UMP recommends discounting future installations 
to estimate a “present value” ISR. The UMP discounting calculation assumes that 99% of CFLs 
are installed by the third year after purchase. Applying a discount rate of 1.36%, we estimate the 
present value ISR to be 98% for survey respondents. 

                                                 
22 Uniform Methods Project. National Renewable Energy Laboratory. Chapter 6: Residential Lighting Evaluation 
Protocol. April 2013. http://www1.eere.energy.gov/wip/pdfs/53827-6.pdf 
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For the 47 on-site respondents who reported purchasing CFLs within the past year, we calculated 
a first-year ISR of 61% based on 560 CFLs purchased within the past twelve months, 343 of 
which were installed at the time of the on-site visit. The present value ISR is estimated to be 98% 
for these 47 on-site respondents. 

Table 2-1: Retail CFL In-service Rates 

(Base: Respondents who had purchased CFLs) 

 Telephone Survey On-site Visits 

Sample Size 200 47 

First-year In-service Rate 71% 61% 

Present Value of Long-term In-service Rate 98% 98% 

 

In comparison, the 2011 study found a CFL ISR of 73%; however, it appears that this figure was 
calculated based on the number of CFLs installed and in storage at the time of the visit. Because 
this approach considers all CFL bulbs recorded at the time of the visit, it provides a “snapshot” 
of the ISR that considers CFLs purchased during an undetermined period; therefore, it provides a 
longer-term ISR value that exceeds a first-year ISR value. Applying the 2011 ISR approach to 
the 2013 on-site data yields an ISR value of 78%. 

2.1.1.1 LED	Installation	Rate	
Among the 40 survey respondents who reported purchasing LEDs in the year prior to the survey, 
an average of 5.5 bulbs were reported installed out of the average 5.9 bulbs purchased. A median 
of 3.5 LEDs were reported installed out of a median of 4 purchased. 

First-year in-service rates were high across all 40 survey respondents who purchased LEDs, with 
these respondents reportedly installing 94% of purchased LEDs, on average (Table 2-2). Indeed, 
35 out of the 40 LED purchasers had installed every LED they purchased. Applying a discount 
rate of 1.36%, we estimate the present value ISR to be 99% for survey respondents. 

Nineteen on-site respondents reported purchasing 92 LEDs in the past year, of which 79 were 
installed at the time of the on-site visit. This yields a first-year ISR value of 86%. Applying a 
discount rate of 1.36%, we estimate the present value ISR to be 99%. 

Table 2-2: LED In-service Rates 

(Base: Respondents who had purchased LEDs) 
 Telephone Survey On-site Visits 

Sample Size 40 19 

First-year In-service Rate 94% 86% 

Present Value of Long-term In-Service Rate 99% 99% 
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2.1.1.2 Appliance	Rebate	Program	CFLs	
One hundred sixty-four telephone survey respondents reported receiving free CFLs through the 
Appliance Rebate program, representing a total of 1,578 CFLs, of which 696 (44%) were 
reportedly installed at the time of the survey.23 Of the 70 homes visited during the on-sites, 51 
residents reported receiving free CFL bulbs, representing a total of 324 CFLs, of which 133 
(41%) were installed in a socket at the time of the on-site visit. The present value of the long-
term ISR is calculated to be 98% for both the survey and the on-site visits. 

Table 2-3: Appliance Rebate Program Free CFL In-service Rates 

(Base: Appliance Rebate Survey Respondents who reported receiving free CFLs) 
 Telephone Survey On-site Visits 

Sample Size 164 51 

First-year In-service Rate 44% 41% 

Present Value of Long-term In-Service Rate 98% 98% 

 

2.1.1.3 Non‐residential	CFL	Installations	
Of the 24 survey respondents who had not installed or stored all of the CFLs they had purchased 
over the past year, none reported that CFLs were installed in a business.24 Similarly, the on-site 
visits did not identify any CFLs that were purchased in the past year and subsequently installed 
in a business. Typically, the purchase of CFLs at retail stores for use at a business is driven by a 
small number of business owners, of which this study did not encounter any. 

Two recent studies from Illinois yielded commercial purchase rates of about 3%, based on store 
intercept surveys.25 In California, using both telephone surveys and store intercept surveys, a 
2010 study found commercial purchase rates of between 0% and 19%, with most values in the 
6% to 8% range.26 

                                                 
23 NMR Group and Nexant. “Efficiency Maine Appliance Rebate Program Evaluation Overall Report – FINAL.” 

Submitted to Efficiency Maine, July 2014. 
24 In the cases where the reported number of bulbs purchased exceeded the number of bulbs installed and stored, the 
disposition of the excess bulbs was not determined by the survey.   
25  
http://ilsagfiles.org/SAG_files/Evaluation_Documents/ComEd/ComEd%20EPY5%20Evaluation%20Reports/ComE
d_PY5_Res_Lighting_Evaluation_Report_2014-03-06_Final.pdf 
http://ilsagfiles.org/SAG_files/Evaluation_Documents/Ameren/AIU%20Evaluation%20Reports%20EPY5/AIC_PY
5_Residential_Lighting_Report_FINAL_2013-01-22.pdf 
26 http://www.energydataweb.com/cpucFiles/18/FinalUpstreamLightingEvaluationReport_2.pdf 
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2.1.2 Hours of Use 

The weighted adjusted average HOU estimate across all 488 lighting loggers from the regression 
model was 1.99 hours per day with a 90% confidence interval of 1.70 hours to 2.28 hours. The 
1.99 HOU estimate is very similar to the 2.04 estimate found in the 2012 evaluation.27  

To aid with comparisons, we present the daily HOU estimates from several other studies (Table 
2-4). The HOU estimates from both Maine studies are lower than those found in other regions. 
According to the UMP, a myriad of factors affect differences in HOU including demographics, 
housing types and vintages, CFL saturation, room type, electricity pricing, and even annual days 
of sunshine. The authors of the UMP go on to conclude that extrapolation of data from one 
region to another has not been successful in the past and recommend that program administrators 
collect data specific to their region and program directly through a metering study. It is important 
to keep this in mind when reviewing the data in the table below. 

                                                 
27 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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Table 2-4: Estimated Hours of Use from Recent Metering Studies1 

Region Year Lead Author 
Sample 
Size 
(Homes) 

Number of Bulbs 
Metered2 

Estimated 
Average Daily 
HOU2 

Maine 
2014 
(current 
study) 

NMR Group 67 488 1.99 

Maine 2012 The Cadmus Group 41 305 2.04 

Connecticut, 
Massachusetts, Rhode 
Island, and Upstate New 
York 

2014 NMR Group  653 
3,677 (All Bulbs) 
1,734 (Efficient) 

2.7 (All Bulbs) 
3.0 (Efficient) 

Massachusetts Low-
Income Households 

2014 The Cadmus Group  261 
1,826 (All Bulbs) 
890 (Efficient) 

2.6 (All Bulbs) 
2.8 (Efficient) 

Illinois 2012 Navigant Consulting 67 527 2.7 

Maryland (EmPOWER) 2011 The Cadmus Group  61 222 3.0 

North Carolina and  
South Carolina 

2011 TecMarket Works 34 156 
2.5 (North) 
2.7 (South) 

California (PG&E, SCE, 
and SDG&E service areas) 

2010 KEMA  ~1,200 N/A 1.9 

Ohio 2010 
Vermont Energy 
Investment 
Corporation

N/A N/A 2.8 

Connecticut, 
Massachusetts, Rhode 
Island, and Vermont  

2009 
Nexus Market 
Research 

157 657 2.8 

1 Source: Uniform Methods Project: Chapter 6: Residential Lighting Evaluation Protocol. 
http://www1.eere.energy.gov/wip/pdfs/53827-6.pdf 
2 The 2014 Northeast Regional studies included separate HOU estimates for all bulbs and efficient bulb types. The other 
studies only report on efficient bulb HOU. 



 Efficiency Maine Retail Lighting Overall Evaluation Report Page 18 

NMR 

Room-specific results were also obtained and are summarized in Table 2-5 below, alongside the 
corresponding 2012 evaluation estimates for Maine. For the most part, the room-specific HOU 
estimates are similar to the results of the 2012 study. 

Table 2-5: Average Hours of Use by Room 

 
Maine 

Average HOU 
2014* 

Number of 
Loggers 

Maine Average 
HOU 2012* 

Basement 1.05 ± 0.45 40 1.29 ± 0.25 
Bathroom 1.57 ± 0.35 52 1.42 ± 0.13 
Bedroom 1.58 ± 0.30 121 1.35 ± 0.29 
Closet 0.17 ± 0.08 27 -- 
Hall/Foyer 1.16 ± 0.40 45 2.14 ± 0.39 
Kitchen 4.05 ± 1.01 27 3.96 ± 0.46 
Living 2.70 ± 0.51 108 2.65 ± 0.31 
All Others 1.66 ± 0.39 68 -- 
  Dining** 1.65 ± 0.84 13 2.72 ± 0.25 
  Exterior** 1.99 ± 1.27 6 2.76 ± 0.41 
  Garage** 0.64 ± 0.42 10 0.96 ± 0.53 
  Office** 2.99 ± 1.33 16 1.66 ± 0.25 
  Other** 2.72 ± 1.50 8 -- 
  Utility** 1.11 ± 0.58 15 -- 
Overall 1.99 ± 0.29 488 2.04 ± 0.26 

*Estimates presented as (mean ± 90% CI). 
**Rooms shaded in grey make up the ‘All Others’ category, though it is 
advised to interpret these values with caution, as sample sizes were 
relatively small for these room types, resulting in decreased precision. 
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2.1.2.1 Load	Curves	and	Coincidence	Factors	
Figure 2-1 presents the summer and winter weekday load shapes, with on-peak hours shaded for 
each period. The load shapes for each month presented in the figure follow a similar pattern, with 
low usage from midnight until about 6:00 a.m., where it builds until around midday and then 
decreases until a slight uptick in usage beginning in the evening hours. The evening uptick is 
more pronounced in the winter months than in the summer months.  

Figure 2-1: Summer and Winter Weekday Load Shapes 

 

Using these load curves, NMR estimated a winter on-peak coincidence factor of 16.8% with a 
90% confidence interval of (14.4%, 19.1%) and a summer on-peak coincidence factor of 11.8% 
with a 90% confidence interval of (10.1%, 13.5%). Compared to the previous Maine study, the 
winter estimate is slightly lower (16.8% versus 18.4%), though the summer estimate is higher 
(11.8% versus 6.8%). In addition, these estimates are similar to what was recently observed in 
the Northeast Residential Lighting Hours-of-Use Study, with winter and summer on-peak 
estimates of 18% and 14%, respectively (Table 2-6). 

Table 2-6: ISO-NE On-Peak Coincidence Factors 

Period 
Maine 
2014 

Maine 
2012 

Northeast 
Regional Study 

Winter 16.8% 18.4% 18% 
Summer 11.8% 6.8% 14% 
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Using this same load shape data, NMR also calculated the peak and off-peak energy period 
factors28 for winter and summer, which are presented in Table 2-7 alongside the corresponding 
2012 estimates. The results are similar, for the most part. 

Table 2-7: Energy Period Factors 

Period 
2014 2012 

Peak Off Peak Peak Off Peak 

Winter 39.0% 31.1% 44.3% 32.0% 
Summer 16.3% 13.6% 12.8% 10.9% 

 

2.1.3 Delta Watts Analysis 

On average, there is an overall difference of 45.4 watts between program and baseline CFLs and 
40.5 watts for LEDs in FY2014 (Table 2-8). The average delta watts for CFLs is higher than that 
of LEDs due to the sale of higher lumen CFLs. LEDs that were incentivized through the program 
are primarily low- or medium-lumen bulbs, resulting in a lower average delta watts value.  

The average delta watts value is higher for standard bulbs (45.5 watts) than specialty bulbs (36.4 
watts) because specialty bulbs tend to be lower lumen models.  

The overall average delta watts for FY2014 (45.1 watts) is lower than the evaluated value for 
FY2011 (49.0 watts) primarily due to the implementation of the EISA requirements in 2012 and 
2013.29  

Table 2-8: Weighted Average of Retail Delta Watts Values, FY2014 

Time Period 

CFLs LEDs All Bulbs 

Avg. ∆ 
Watts 

# of 
Bulbs 
Sold 

% of 
Total 
Bulb 
Sales 

Avg. ∆ 
Watts 

# of 
Bulbs 
Sold 

% of 
Total 
Bulb 
Sales 

Avg. ∆ 
Watts 

# of 
Bulbs 
Sold 

% of 
Total 
Bulb 
Sales 

Std. Bulbs 45.8 1,948,571 96% 41.2 102,169 90% 45.5 2,050,740 95% 

Spec. Bulbs 36.7 86,405 4% 34.3 11,207 10% 36.4 97,612 5% 

FY2014 45.4 2,034,976 100% 40.5 113,376 100% 45.1 2,148,352 100% 

 

The Food Bank initiative offered 241,920 free 13W CFLs, which resulted in a delta watts value 
of 47.0 watts. The Appliance Rebate program offered 153,156 free 23W CFLs in FY2014, which 
resulted in a delta watts value of 49.0 watts. 

See Appendix F for further details of the delta watts analysis. 

                                                 
28 Efficiency Maine Technical Reference Manual v2014.1, Appendix B. July 1, 2013. 
29 The Cadmus Group, Efficiency Maine Trust Residential Lighting Program Evaluation, Final Report. Prepared for 
the Efficiency Maine Trust, November 1, 2012.  
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2.1.4 Effective Useful Life 

Based on manufacturer ratings of lifetime (e.g. 10,000 hours) for the bulb models incentivized in 
FY2014 and the estimated daily usage of 1.99 hours, we estimate an effective useful life of 14 
years for CFLs and 36 years for LEDs. These values exceed the 2014 TRM assumptions of 12.5 
years for CFLs and 15 years for LEDs. 

2.2 Gross Savings 
Gross energy savings per bulb are calculated using the following formula:  

Gross	energy	savings ൌ
∆ܹ
1,000

ൈ 	ܷܱܪ ൈ 	365 ൈ  ܴܵܫ

Where: 

 ∆W  = delta watts 

 HOU  = daily hours of use 

 ISR  = in-service rate 

 

Table 2-9 summarizes the inputs into the formula as well as the calculated gross energy savings 
per bulb. We distinguish between CFLs provided through the Retail Markdown program, the 
Appliance Rebate program, and the Food Pantry initiative due to different input values for delta 
watts and installation rates. 

Table 2-9: Gross Energy Savings Per Bulb, FY2014 

Bulb Type 
Delta 
Watts 

Daily 
Hours of 

Use 

Long-term In-
Service Rate 

(Present 
Value) 

Demand 
Savings 

(kW) 

Annual 
Energy 
Savings 
(kWh) 

Column A B C 
F = A x C 

/ 1000 

G = A x B 
x C x 365 / 

1000 
Standard CFLs      

Retail Markdown 45.8 1.99 98% 0.045 32.7 

Appliance Program  49.0 1.99 98% 0.048 34.8 

Food Pantry  47.0 1.99 98% 0.046 33.4 

Specialty CFLs (retail) 36.7 1.99 98% 0.036 26.2 

Overall Weighted CFL Average 45.6 1.99 98% 0.045 32.5 
LEDs (retail) 40.5 1.99 99% 0.040 29.0 

Overall Weighted Program Average 45.4 1.99 98% 0.045 32.3 
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2.3 Net Savings Analysis 

The evaluation team estimated net savings values in order to determine savings attributable to the 
program. The two key components of a net-to-gross (NTG) ratio are free ridership and spillover. 
A free rider is a customer who would have purchased the efficient bulb even without the rebate. 
Spillover is savings from a customer who is influenced by the program to adopt energy-
efficiency measures that qualify for financial incentives or rebates, but does not receive them. 

2.3.1 Free Ridership 

Based on the price elasticity modeling, the free ridership estimate for the upstream component of 
the Retail Lighting Program for FY2014 is 23.6% (Table 2-10). The estimated free ridership 
ratio for standard CFLs is 20.6%, for specialty CFLs is 65.3%, and for LEDs is 23.2%. 
Compared to the prior evaluation, the free ridership ratios have declined moderately for both 
standard and specialty CFLs. 

Because the price elasticity analysis did not explore the relationship between sales and off-shelf 
product placement (e.g., end caps, wing stacks), the estimated free ridership values are likely 
conservative—they do not account for the effects of favorable placement that some program 
bulbs receive. 

Table 2-10 also compares the customer-facing price per bulb to the normal retail price per bulb 
(absent the program) along with free ridership estimates. Standard CFL bulbs were discounted 
most aggressively and exhibited the lowest free ridership ratio, suggesting that sales react to 
price changes. Specialty CFL bulbs were discounted the least and exhibited the highest free 
ridership, indicating that they were the least elastic of the three bulb types.  

Table 2-10: Discount Levels and Free Ridership Ratio by Bulb Type 

Bulb Type 

FY2014 FY2011 

Number 
of Bulbs 

Average 
Retail Price 

per Bulb 

Average 
Discounted 
Price per 

Bulb 

Percent of 
Original 

Retail Price 

Free 
Ridership 

Free 
Ridership30

Standard CFL 1,894,277 $1.98 $0.46 23.2% 20.6% 32% 
Specialty CFL 140,699 $4.22 $2.69 63.7% 65.3% 92% 
LED 113,376 $16.23 $8.03 49.5% 23.2% N/A 
Retail program 2,148,352 $2.88 $1.01 34.9% 23.6% 34% 

Figure 2-2 displays the estimated free ridership ratios for each of the 12 participating retailers. It 
is important to note that only six of these retailers—Retailer #1, Retailer #2, Retailer #7, Retailer 
#9, Retailer #10, and Retailer #12—offered the same products at multiple rebate amounts during 
FY2014, allowing retailer-specific price effects to be included in their free ridership calculations.  
Free ridership ratios for the remaining six retailers were calculated using estimated program and 

                                                 
30 “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report.”  The Cadmus Group, Inc. 1 
November 2012. <http://www.efficiencymaine.com/docs/Efficiency-Maine-Residential-Lighting-Program-Final-
Report_FINAL.pdf> 
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non-program bulb sales based on the average price effects observed among the six retailers with 
price variation and their non-price-related parameters from the model (e.g., bulb type, wattage, 
pack size). 

Figure 2-2: Free Ridership Estimates by Retailer, FY2014 

 

The low free ridership ratios shown in Figure 2-2 for Retailer #4, Retailer #9, and Retailer #12 
are likely driven, at least in part, by aggressive discounting of standard CFL bulbs, which 
represent the majority of program sales in FY2014. It is also important to note that four of the 
five retailers with high free ridership ratios (Retailers #2, #5, #8, and #11) collectively represent 
less than 2% of total program sales.  

While the evaluation team believes that price elasticity of demand modeling is the most 
appropriate method to estimate free ridership for the Retail Lighting program, it is important to 
note the limitations of this methodology. Two potential threats to validity include the following: 

 The amount of product price variation. Free ridership estimates rely on estimates of bulb 
sales absent any discount. If a package of bulbs is normally sold at $9.99 absent any 
discount, but the sales data only include customer-facing prices of $2.49 and $2.99, the 
model must estimate far “out of sample” to predict what sales would have been at $9.99. In 
this example, the difference between the two observed price points is small relative to the 
difference between observed prices and the normal retail price absent any incentive. 

 Light bulbs are substitute goods with positive cross-price elasticity, and the model does not 
completely capture these effects. Similar light bulbs are largely interchangeable to customers. 
This means that purchase behavior for light bulbs is a function not only of their own pricing, 
but also the pricing of other comparable light bulbs in that store.   
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2.3.2 Spillover 

Spillover is typically generated by retail programs through the marketing and education of 
customers or downward price pressures on non-program products. Because the program already 
includes the large majority of retail outlets that sell efficient light bulbs in Maine, there appears 
to be relatively little opportunity for spillover. In addition, because the program does not 
undertake advertising or marketing campaigns, it is unlikely to generate spillover via customer 
education. Therefore, the evaluation team assumes that the level of spillover is very small and 
has set it equal to 0%. Due to the cost and challenges inherent in estimating spillover, the 
evaluation focused on measuring other parameters of greater value. However, it is important to 
note that the NTG ratio is likely a conservative estimate. A similar conclusion was made in the 
2012 evaluation report.31 

2.3.3 Net-to-Gross Ratio 

The evaluation team estimated the NTG ratio for individual measures and the overall program 
using the formula below.  

ܩܶܰ ൌ 1 െ ሺ%ሻ݌݄݅ݏݎ݁݀݅ݎ	݁݁ݎܨ ൅ 	ሺ%ሻݎ݁ݒ݋݈݈݅݌ܵ

Free ridership, spillover, and the resulting NTG values are all presented in Table 2-11. The NTG 
ratio is assumed to equal 100% for the free CFLs provided through the Food Pantry initiative, 
which is a typical assumption for low-income programs. The NTG ratio for the free CFLs 
offered through the Appliance Rebate program was assigned the same 79.4% value that retail 
standard CFLs received32. 

Table 2-11: Net-to-Gross Ratios, FY2014 

 Free Ridership Spillover NTG Ratio 

Standard CFLs    

Retail Markdown 20.6% 0% 79.4% 

Appliance Program  20.6% 0% 79.4% 

Food Pantry  0% 0% 100.0% 

Specialty CFLs (retail) 65.3% 0% 34.7% 

Overall Weighted CFL Average 21.1% 0% 78.9% 

LEDs (retail) 23.2% 0% 76.8% 

Overall Weighted Program Average 21.2% 0% 78.8% 

 

                                                 
31 The Cadmus Group, Efficiency Maine Trust Residential Lighting Program Evaluation, Final Report. Prepared for 
the Efficiency Maine Trust, November 1, 2012. 
32 Because the evaluation did not estimate NTG for the free Appliance Rebate program bulbs and the Appliance 
Rebate program participants have the means to purchase CFLs on their own, the evaluation team assigns the retail 
NTG in the absence of data to support other NTG values. 
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2.3.4 Net Savings 

To calculate net savings, the evaluation team applied the NTG to the gross savings, as described 
by the following equation: 

ݏ݃݊݅ݒܽܵ	ݐ݁ܰ ൌ ݏ݃݊݅ݒܽܵ	ݏݏ݋ݎܩ ൈ  ܩܶܰ

Gross and net savings for each bulb type are presented in Table 2-12. 

Table 2-12: Gross and Net Savings Per Bulb, FY2014 

 
Gross Savings NTG 

Ratio 
Net Savings 

Energy 
(kWh) 

Demand 
(kW) 

Energy 
(kWh) 

Demand 
(kW) 

Standard CFLs      

Retail Markdown 32.7 0.045 79.4% 25.9 0.036 
Appliance Program  34.8 0.048 79.4% 27.6 0.038 
Food Pantry  33.4 0.046 100.0% 33.4 0.046 

Specialty CFLs (retail) 26.2 0.036 34.7% 9.1 0.013 
Overall Weighted CFL Average 32.5 0.045 78.9% 25.8 0.036 
LEDs (retail) 29.0 0.040 76.8% 22.3 0.031 
Overall Weighted Program Average 32.3 0.045 78.8% 25.7 0.035 

 

2.4 Program-Level Savings 

The evaluation team aggregated the results from the gross and net savings analysis at the 
program level. The evaluated annual gross and net energy savings for FY2014 are presented in 
Table 2-13.  

Table 2-13: Program Annual Energy Savings, FY2014 

Number of Bulbs Gross Savings (kWh) Net Savings (kWh) 

Standard CFLs    

Retail Markdown 1,894,277 61,882,292 49,134,540 

Appliance Program  153,156 5,331,076 4,232,875 

Food Pantry  241,920 8,077,081 8,077,081 

Specialty CFLs (retail) 140,699 3,683,108 1,278,039 

LEDs (retail) 113,376 3,291,844 2,528,136 

OVERALL 2,543,428 82,265,402 65,250,670 
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The evaluated gross and net demand savings for FY2014 are presented in Table 2-14. 

Table 2-14: Program Demand Savings, FY2014 

Number of Bulbs Gross Savings (kW) Net Savings (kW) 

Standard CFLs    

Retail Markdown 1,894,277 85,196 67,646 

Appliance Program  153,156 7,340 5,828 

Food Pantry  241,920 11,120 11,120 

Specialty CFLs (retail) 140,699 5,071 1,760 

LEDs (retail) 113,376 4,532 3,481 

OVERALL 2,543,428 113,259 89,834 

 

Based on savings assumptions provided in the 2014 TRM,33 the overall program gross realization 
rate is estimated to be 92.2% for energy savings and 94.5% for demand savings. The overall 
program net realization rate for energy savings is 108.2% and for demand savings is 110.8% 
(Table 2-15). 

Table 2-15: Realization Rate, FY2014 Compared to 2014 TRM 

 
Annual Energy Savings (kWh) Demand Savings (kW) 

Gross Net Gross Net 

Projected Savings 89,246,732 60,329,113 119,881 81,049 

Evaluated Savings 82,265,402 65,250,670 113,259 89,834 

Realization Rate 92.2% 108.2% 94.5% 110.8% 

 

2.5 Cost-Effectiveness Analysis 

The evaluation team calculated cost-effectiveness using a modified34 Total Resource Cost (TRC) 
test, an industry standard for evaluating program cost-effectiveness. If the TRC benefit/cost ratio 
is greater than one, a program is considered cost-effective. 

                                                 
33 Efficiency Maine Technical Reference Manual v2014.1, Appendix B. July 1, 2013. 
34  Code of Maine Rules 65-407 (Public Utilities Commission), Chapter 380 (Electric Energy Conservation 
Programs), Section 4 (Cost Effectiveness Tests). 
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Table 2-16 shows the results of the cost-effectiveness analysis. The program achieved a TRC 
ratio of 6.71, with ratios of 7.72 for CFLs and 1.60 for LEDs. The evaluated program benefit-
cost ratio is similar to the TRC value of 7.18 provided in the 2014 Annual Report.35 

Table 2-16: Summary of Cost-Effectiveness Findings, FY2014 

Category 
Benefits & Costs 

Program 
Overall 

CFLs LEDs 

Number of program bulbs 2,543,428 2,430,052 113,376 

Annual gross MWh savings 80,389 77,121 3,268 

Annual net MWh savings 63,751 61,241 2,510 

Lifetime net MWh savings 382,505 367,444 15,061 

Net TRC benefits $42,923,142 $41,233,173 $1,689,970 

Administrative costs $1,523,410 $1,455,502 $67,908 

Net measure cost $4,875,271 $3,887,609 $987,663 

Net TRC costs $6,398,681 $5,343,111 $1,055,570 

TRC ratio 6.71 7.72 1.60 

 

The analysis quantified lifetime program savings of 382,505 MWh, which is based on a six-year 
measure lifetime for all bulbs. This measure lifetime was applied because EISA efficiency 
standards are due to increase substantially in 2020, about six years in the future. 

See Appendix E for more details regarding the cost-effectiveness methodology used in this 
analysis and examples of alternative methodologies. 

 

                                                 
35 http://www.efficiencymaine.com/docs/2014-Efficiency-Maine-Annual-Report.pdf 
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2.6 Socket Saturations and Remaining Potential 

Table 2-17 shows a summary of the sockets and fixtures found in on-site households in FY2012 
and FY2014. In the 67 households that participated in the on-site visits in FY2014, technicians 
found an average of 38 fixtures and 69 individual sockets per home. These numbers are slightly 
higher than those from FY2012. 

Table 2-17: Socket and Fixture Summary from On-sites 

 FY2012 FY2014 

Total sites 41 67 

Total Fixtures 1,471 2,530 

Average Fixtures/Home 36 38 

Total Sockets 2,447 4,648 

Average Sockets/Home 60 69 

Sockets/Fixture 1.7 1.8 

Total Bulbs Installed 2,415 4,577 

Bulbs/Fixture 1.6 1.8 

Empty Sockets 32 71 

 

  



 Efficiency Maine Retail Lighting Overall Evaluation Report Page 29 

NMR 

2.6.1 Socket Saturations 

Socket saturation for CFLs—and, to a lesser degree, LEDs—appears to have increased 
considerably from FY2012 to FY2014 (Table 2-18). Though incandescent bulbs continue to 
represent the most common bulb type in FY2014 (41%), this is a substantial drop from FY2012, 
when incandescents occupied 58% of all sockets. The evidence suggests that the change is 
partially due to replacement by CFLs, the saturation of which increased from 26% in FY2012 to 
34% in FY2014. In addition, LED saturation increased from 0% in FY2012 to 3% in FY2014.  

The difference in socket saturation is statistically significant at the 90% confidence level for all 
bulb types, with the exception of halogens. However, while the increase in saturation of 
fluorescent bulbs and “other” bulbs is statistically significant, it may not be of any practical 
importance. 

Note that both the FY2012 and FY2014 study only visited homes where the respondent reported 
that the home contained at least one CFL, which likely inflates the estimated CFL socket 
saturation level. 

Table 2-18: Socket Saturations from On-sites 
(Base: All on-site respondents) 

Sockets Containing FY2012 FY2014 

Sample Size 41 67 

Total Sockets 2,447 4,648 

Incandescent bulbs 58% 41%* 

CFLs 26% 34%* 

Fluorescent 10% 12%* 

Halogen 6% 7% 

Other*** <1% 3%* 

LEDs 0% 3%* 

Any specialty bulb** - 31% 

Any specialty CFL** - 6% 

Any specialty CFL (not including A-line CFLs) - 4% 
*Significantly different from FY2012 at the 90% confidence level 
**Specialty bulbs and specialty CFLs also fall within shape categories and therefore are not additive.  
*** Other includes empty sockets and unknown bulb types in the FY2014 study. 

 

Nearly one-third of all sockets (31%) contained specialty bulbs.36 Only 6% of sockets held 
specialty CFLs, and this percentage falls to 4% if A-line CFLs are excluded. 

 

  

                                                 
36 Specialty bulbs include dimmable and three-way bulbs of any kind; circline fluorescents; flood/spot and tube 
halogens; all non-spiral CFLs; and bug, candelabra, flood/spot, globe, and bullet/torpedo incandescent bulbs. 
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Figure 2-3 shows the average number of sockets per home by bulb type. The average number of 
sockets per home filled with incandescent bulbs decreased from 34.3 to 28.7 between FY2012 
and FY2014, while the average number of sockets per home increased from 15.1 to 23.4 for 
CFLs and from 0.02 to 1.8 for LEDs.  

Figure 2-3: Average Number of Sockets by Bulb Type from On-sites 
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As Figure 2-4 shows, the household penetration of halogen bulbs increased significantly, from 
nearly one-half of households in FY2012 (49%) to over two-thirds in FY2014 (69%). This is 
likely influenced by the phase-out of traditional incandescent bulbs and the introduction of 
EISA-compliant halogens. Reflecting the increased availability and reduced prices of LEDs over 
the past few years, LED penetration exhibited the largest change, with a penetration rate of 43% 
in FY2014, compared to just 2% in the FY2012 study.37 The difference in halogen and LED 
penetration is statistically significant at the 90% confidence level. 

Figure 2-4: Household Penetration by Bulb Type from On-sites 

 
*Significantly different between FY2012 and FY2014 at the 90% confidence level 

 

                                                 
37 Of the 29 households with LEDs installed, 13 had only screw-base LEDs, five had only LED fixtures (where the 
LED bulb is not removable), three had only LED night lights, and eight households had a mixture of LED bulb 
types. 
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In FY2012, over 60% of medium screw-base sockets and nearly all small screw-base 
(candelabra) sockets were filled with incandescent bulbs; CFLs occupied about one-third of all 
medium screw-base sockets, and none were installed in small screw-base (candelabra) sockets.38 
In FY2014, however, medium screw-base sockets were nearly split evenly between 
incandescents and CFLs, with incandescents filling 46% and CFLs filling 45% of these sockets. 
Among candelabra sockets, incandescents still dominated, occupying 89% of all sockets of this 
type, though CFL saturation increased from 0% in FY2012 to 8% in FY2014.  

Table 2-19: Socket Saturation by Socket Base Type from On-sites 

(Base: All on-site respondents) 

Sockets Containing 
Sample 

Size 
Incandescent CFL Fluorescent Halogen LED Other* 

Medium Screw Base 3,330 46% 45% 0% 4% 2% 3% 
Small Screw Base 
(Candelabra) 

426 89% 8% 0% 3% <1% <1% 

Pin base 750 1% 5% 74% 19% <1% 2% 

GU Base 37 0% 27% 0% 49% 0% 24% 

Other/Unknown 105 8% 0% 0% 15% 47% 31% 
* “Other” includes xenon bulbs, sodium vapor bulbs, empty sockets, and unknown bulb types. 

  

                                                 
38 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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2.6.2 CFL Socket Saturation by Bulb and Room Characteristics 

Figure 2-5 displays the distribution of CFL socket saturation across homes—that is, the 
saturation for each individual home rather than across all sockets in the state. The median for 
CFL socket saturation is 32%. The largest group of homes (17) had CFL saturation in the range 
of 21% to 30%; slightly more than three-fourths of homes (76%) had a CFL saturation of 50% or 
less. Again, note that the study only visited homes where the respondent reported that the home 
contained at least one CFL, which likely inflates the estimated CFL saturation level. 

Figure 2-5: CFL Saturation per Household from On-sites 

(Base: All on-site respondents)
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Figure 2-6 shows socket saturation for all bulb types by room type for the FY2014 on-site visits. 
In FY2012, incandescents represented at least 50% of installed bulbs in all rooms, except offices, 
kitchens, closets, and basements.39 Though incandescents are still the dominant bulb type in 
FY2014, they filled more than one-half of the sockets in only four room types: dining rooms 
(64%), foyers (58%), bedrooms (52%), and bathrooms (51%). They were also the most common 
bulb type in living spaces (44%). CFL bulbs, however, were predominant in offices (60%) and 
hallways (48%).  

Fluorescent bulbs had the highest saturation in finished basements (57%), utility rooms (44%), 
closets (39%), and unfinished basements (38%). Halogen bulbs were found mainly in exterior 
applications (28%), kitchens (22%), and dining rooms (11%). LEDs had the greatest presence in 
“other” room types (8%), kitchens (7%), and offices (6%). Notably, 21 of the 123 LED bulbs 
were installed in under-cabinet fixtures in kitchens. 

Figure 2-6: Socket Saturation by Room Type from On-sites 

(Base: All on-site respondents)

 

 

                                                 
39 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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Table 2-20 shows CFL usage in rooms designated as “high-use” in the FY2012 study.40 Of the 
2,412 high-use sockets identified during the FY2014 on-site audits, CFLs comprised 36% of 
bulbs, compared to 27% in FY2012. 

Table 2-20: CFLs in High-Use Areas from On-sites 

(Base: All on-site respondents) 

Room Type 

Total Sockets CFLs 
CFLs as % of 

Sockets per Room 

CFLs by Room as 
% of Total High-

Use Sockets 
FY2012 FY2014 FY2012 FY2014 FY2012 FY2014 FY2012 FY2014 

Bedroom 447 699 112 266 25% 38%* 8% 11% 

Bathroom 364 562 80 202 22% 36%* 6% 8% 

Living Space 325 648 111 274 34% 42%* 8% 11% 

Kitchen 239 503 68 123 29% 24% 5% 5% 

Totals 1,374 2,412 371 865 27% 36%* 27% 36% 
*Significantly different from 2011 at the 90% confidence level 

                                                 
40 The classification of rooms as high-use was based on multiple lighting studies conducted by Cadmus for utilities 
in the Midwest, Mid-Atlantic, and Great Lakes regions. 
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2.6.3 Remaining Saturation Potential for Energy-efficient Bulbs 

While socket saturation appears to be increasing for CFLs and LEDs, much opportunity for 
growth still remains. As shown in Table 2-21, if each incandescent and halogen bulb were 
replaced by an energy-efficient bulb, approximately 48% of sockets could still be converted to 
screw-in CFLs or LEDs. Out of the 2,245 sockets that can be converted to CFLs or LEDs, 
specialty sockets41 accounted for 46%, and standard bulbs accounted for the other 54%.  

Table 2-21: Percentage of Sockets Filled with Standard or Specialty Bulbs from On-sites 

(Base: All on-site respondents) 

Bulb Type All Bulbs Standard Bulbs Specialty Bulbs 

Sample size 67 67 67 

All Bulb Types 4,648 3,082 1,566 

Incandescent bulbs 41% 35% 53% 

CFLs 34% 41% 19% 

Fluorescent 12% 17% 2% 

Halogen 7% <1% 20% 

LEDs 3% 1% 6% 

Other/Unknown 2% 2% 0% 

Empty sockets 2% 2% 0% 

Potential for CFLs or LEDs* 48% 36% 73% 
*Potential for specialty CFLs and LEDs is the percentage of all halogen and incandescent bulbs that are specialty; 
this includes halogens that are pin-base, although to replace these bulbs with CFLs or LEDs, the entire fixture would 
have to be replaced to accommodate a screw-base bulb.  

 

  

                                                 
41 Specialty bulbs include dimmable and three-way bulbs of any kind; circline fluorescents; flood/spot and tube 
halogens; all non-spiral CFLs; all non-A-line LEDs; and bug, candelabra, flood/spot, globe, and bullet/torpedo 
incandescent bulbs. 
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Examining the saturation potential by room type suggests that, while substantial saturation 
potential for CFLs and LEDs exists across all room types, when the relative number of sockets is 
factored in, the vast majority of saturation potential (71%) exists among the six rooms with the 
greatest number of total sockets: bedrooms, living spaces, bathrooms, kitchens, unfinished 
basements and exteriors.  

When looking at potential for CFLs and LEDs by room, it is highest in dining rooms (74%), 
exterior locations (69%), and foyers (65%). This is mostly driven by the lack of adoption of 
specialty efficient bulbs (such as candelabras). For specialty bulbs, the most potential 
replacement sockets are in dining rooms (56%) and foyers (40%), as well as exterior locations 
(46%) (Table 2-22). However, potential for standard efficient bulbs is greatest in bedrooms 
(40%), closets (33%), and garages (33%).  

Table 2-22: Overall Saturation Potential by Room Type from On-sites 

(Base: All 2013 on-site respondents) 

Room Type 
Total Number 

of Sockets 

Number of 
Sockets with 
Potential for 

CFLs or LEDs 

Percent of 
Sockets with 
Potential for 

CFLs or LEDs 

 Percent of 
Standard 

Sockets with 
Potential for 

CFLs or LEDs 

Percent of 
Specialty 

Sockets with 
Potential for 

CFLs or LEDs 

Sample Size 67 67 67 67 67 

Total Sockets 4,648 2,245 2,245 1,212 1,033 

Bedroom 699 386 55% 40% 15% 

Living Space 648 314 48% 25% 24% 

Bathroom 562 301 54% 24% 29% 

Kitchen 503 235 47% 19% 27% 

Basement - 
unfinished 

383 101 26% 24% 2% 

Exterior 373 258 69% 24% 46% 

Garage 282 97 34% 33% 2% 

Hallway 234 105 45% 18% 26% 

Dining Room 233 173 74% 18% 56% 

Other 201 74 37% 27% 9% 

Closet 161 58 36% 33% 3% 

Foyer 143 93 65% 25% 40% 

Utility/Laundry 93 21 23% 15% 8% 

Office 91 23 25% 14% 11% 

Basement - finished 42 6 14% 14% 0% 

Average Sockets per 
Household 

69.4 33.5 33.5 18.1 15.4 
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3 Process Evaluation 
The process evaluation section integrates the findings from the telephone interviews with 
program staff, participating manufacturers, store managers, and food pantries, as well as the 
telephone surveys conducted with residential customers. 

3.1 Retail Program Design and Operation 

The implementation contractor, APT, solicits partners for the retail program via a request for 
proposals (RFP) issued prior to the beginning of every program year. The RFP requires that the 
bulbs are ENERGY STAR qualified and that the retailer provide POS data. The manufacturers 
will typically partner with one or more retailers, from which a pool of proposals will be awarded. 
Details of the agreements are outlined in MOUs between Efficiency Maine, APT, and the 
partners. Some of the key MOU provisions require partners to preserve the integrity of point-of-
purchase materials, submit POS data on a regular basis, and adhere to the package limits 
specified. MOUs may be revised for a variety of reasons, including if products lose ENERGY 
STAR qualification, or if incentives levels or package limits change. 

Depending on the type of store and the level of program activity, field representatives visit most 
stores between once per week to semi-annually. However, high volume stores may be visited 
more than once per week, particularly if there are ongoing promotions. While at the stores, the 
field representatives check the availability and pricing of program products and the visibility of 
the POP materials, and work with store associates or customers to answer questions.  

The manufacturer or retailer partners provide POS data to the implementation contractors on a 
regular basis. After the POS data are reviewed, partner invoices are paid. 

3.2 Retail Program Awareness & Marketing 
In terms of marketing the program to customers, Efficiency Maine sponsored general advertising 
(not specific to the Retail Lighting program) via print media, newspaper, and, to a lesser degree, 
radio, in addition to news releases. Lastly, about a dozen or more in-store demonstration events 
are held at participating retail stores each month. The demonstration events involve one or more 
field representatives staffing a table featuring the Efficiency Maine logo and offering available 
program products. The field representatives answer questions from customers about light bulbs 
and speak with store associates and management about the program. 

3.2.1 Customer Awareness and Knowledge of Efficiency Maine 

Telephone survey respondents were queried regarding their knowledge of Efficiency Maine. 
Overall, more than four out of five (86%) respondents had heard of Efficiency Maine prior to the 
survey (Table 3-1), a significant increase over awareness in 2011 (71%). However, it is 
important to note that the 2013 survey included only CFL users, whereas the 2011 survey 
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included both CFL users and non-users; it is possible that CFL users may be more interested in 
energy efficiency and therefore more likely to be aware of Efficiency Maine. 

Table 3-1: Awareness of Efficiency Maine from Telephone Survey 

(Base: All survey respondents) 
Heard of Efficiency Maine prior to 
survey? 

2011 Survey Respondents42 2013 Survey Respondents 

Sample Size 200 351 

Yes 71% 86%* 

No 29% 13%* 

Don’t know/Refused - 1% 
* Significantly different from 2011 survey respondents at the 90% confidence level. 

When respondents were asked to describe what Efficiency Maine does, the most common answer 
was promoting energy efficiency, mentioned by 35% of aware respondents (Table 3-2). Other 
responses mentioned were saving energy (20%) and providing electricity/energy (11%). Overall, 
most respondents who were aware of Efficiency Maine did have a good idea of its services, 
though it appears that some respondents may confuse it with Electricity Maine.43 

Table 3-2: Description of Efficiency Maine from Telephone Survey 

(Base: Survey respondents aware of Efficiency Maine) 
Description of what Efficiency Maine does Multiple Response 

Sample Size 300 

Promotes energy efficiency 35% 

Saves energy 20% 

Provides electricity/energy 11% 

Offers rebates for efficient appliances 9% 

Reduces costs of light bulbs 8% 
Offers rebates for making homes more energy 
efficient 

8% 

Provides loans and financing (PACE and 
PowerSaver loan programs) 

4% 

Performs energy audits 3% 

Improves environment 2% 

Utility provider 2% 

Conducts Surveys 1% 

Other 2% 

Don’t know/Refused 22% 

 

                                                 
42 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
43 http://www.electricityme.com/ 
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Survey respondents also described the Efficiency Maine programs they were aware of. Although 
one-half of the respondents indicated that they did not know of any Efficiency Maine programs, 
a number of respondents did accurately mention programs, including the Appliance Rebate 
program (17%), the Home Energy Savings program (15%) and the Retail Lighting program 
(13%) (Table 3-3). 

Table 3-3: Description of Efficiency Maine Programs from Telephone Survey 

(Base: All survey respondents) 
Program Name Multiple Response 

Sample Size 351 

Appliance Rebate Program 17% 

The Home Energy Savings Program 15% 

Retail Lighting Program 13% 

The PACE and PowerSaver Loan Program 3% 

Business Program 3% 
Haven’t heard of any programs/ Familiar with 
Efficiency Maine in general 

3% 

Electricity Provider/Keep energy source in state 3% 

Low Income Program 1% 

Renewable energy promotions 1% 

Energy efficiency education programs 1% 

Multifamily Efficiency Program <1% 

Other 2% 

Don’t know/Refused 50% 

 

3.2.2 Customer Awareness of CFL Discounts 

The telephone survey asked the 200 respondents who had purchased CFLs within the past year 
whether they were aware of any discounts or markdowns that had brought down the price of 
those bulbs. One-third (33%) of CFL purchasers indicated that they were aware of such 
discounts (Table 3-4). 

Table 3-4: Awareness of CFL Discounts/Markdowns from Telephone Survey 

(Base: Respondents who had purchased CFLs) 
Aware of CFL discounts or 
markdowns? 

CFL purchasers 

Sample Size 200 

Yes 33% 

No 65% 

Don’t know/Refused 3% 
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When the 66 survey respondents who were aware of CFL discounts were then asked to cite the 
source of those discounts or markdowns, 35% mentioned Efficiency Maine, compared to the 
26% who mentioned Efficiency Maine in 2011. Roughly one out of four respondents in 2013 
mentioned the retail store at which they had purchased the CFLs (26%), with another one-third 
(33%) being unsure of the source (Table 3-5). 

Table 3-5: Source of CFL Discounts/Markdowns from Telephone Survey 

(Base: CFL purchasers aware of discounts) 
Who provided discounts? 201144 2013 

Sample Size 47 66 

Efficiency Maine 26% 35% 

Retail Store 21% 26% 

Manufacturer 6% 3% 

Other 6% 4% 

Don’t know/Refused 36% 33% 

 

If a respondent was not aware of CFL discounts provided by Efficiency Maine, he or she 
received a follow-up question asking if he or she was aware that Efficiency Maine provides such 
CFL discounts. The majority (77%) of these 328 respondents were not aware of Efficiency 
Maine’s role in subsidizing CFLs. 

Table 3-6: Awareness of Efficiency Maine Discounts from Telephone Survey 

(Base: Survey respondents not citing Efficiency Maine as source of discounts) 

Aware that Efficiency Maine 
provides discounts? 

Survey respondents not citing 
Efficiency Maine as source of 

discounts 

Sample Size 328 

Yes 21% 

No 77% 

Don’t know/Refused 3% 

 

3.3 Retail Program Partner Experience 
In this section, we discuss the perspectives of participating manufacturers and store managers 
regarding their experience and satisfaction with the Retail Lighting program. 

3.3.1 Manufacturer Perspectives 

The four manufacturers interviewed for the evaluation participate in the Efficiency Maine 
program for a variety of reasons, in particular to allow their customers to take advantage of lower 

                                                 
44 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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product prices, to assist retail partners in growing their sales, and to assist Efficiency Maine in 
driving sales of energy-efficient products. Manufacturers select the retailers they work with 
based on internal company goals, existing relationships with retailers, and store locations relative 
to (1) product distribution networks and (2) the electric service territory. The criteria on which 
these manufacturers base the mix of bulb types offered through the program include Efficiency 
Maine’s product eligibility parameters (i.e., ENERGY STAR certification) and product 
availability in stores. Manufacturers determine the quantity of each bulb type to include based on 
sales forecasts that take into account the discount per bulb, which is determined by Efficiency 
Maine. All four manufacturers believe that the current mix of bulb types offered through the 
program was appropriate. One respondent described the current mix as “a diverse offering that 
gives customers choice.” In addition, all four manufacturers believe that the negotiation process 
was effective and simple.  

The length of time that respondents had been working with the Efficiency Maine program ranged 
from a minimum of three years to since the program first launched. All four manufacturers 
agreed that the program had improved during the time they had been working with it. Two 
respondents said that the program had improved by adding more bulb types/SKUs to the 
program. Another respondent stated that the move toward requiring ENERGY STAR 
certification of eligible products created “a better quality product for Maine customers.” One 
respondent observed that in recent years the program had gotten more aggressive on markdown 
levels and commented, “They’re the top program out there when it comes to driving volume.”  

The manufacturers find it easy to work with APT on the Efficiency Maine program. 
Manufacturers meet in person with APT staff four times per year to discuss market projections. 
Day-to-day implementation issues such as requests for additional funding or the addition of 
product SKUs are communicated via email or telephone. All four respondents reported that APT 
provided sufficient support regarding the Efficiency Maine program. Three of the four 
manufacturers commended their APT contact person for being responsive and clear in 
communications regarding the program. One respondent stated that APT is “very strong in 
forecasting and planning where the market is going” and has “the strongest field team out there.” 
Respondents reported that the process of providing sales data to APT worked smoothly. 

The manufacturers were very satisfied with the program overall. On a scale of 1 to 5, with 1 
being “not at all satisfied” and 5 being “very satisfied,” all four respondents assigned a rating of 
5. When asked why they were very satisfied, manufacturers mentioned the ease of working with 
APT, the strength of APT’s field team, and the sales volume driven by the program. 
Manufacturers highlighted APT’s responsiveness and open communication as aspects that 
worked particularly well. One respondent stated, “The Efficiency Maine program is probably the 
program I least have to worry about,” and added, “it’s not a completely smooth road, but if there 
are any bumps, they’re definitely addressed immediately and we move on.” 

The interviews also solicited recommendations for improving the program, including what the 
manufacturers would propose doing the same and what they would change about the program. 
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All four manufacturers agreed that the program worked well. One respondent replied, “Do it 
exactly the same; don’t change a thing.” Another stated, “In general, their program is run very, 
very well. We’ve driven tremendous results.” One respondent recalled an instance in which a 
retailer was forced to “pull [the program] down for a couple weeks” because Efficiency Maine 
was delayed in submitting the MOU. This respondent recommended quicker response time on 
the part of the program administrator for administrative items like MOUs.  

Three of the four manufacturers made suggestions for future program changes, such as including 
lighting fixtures among the eligible products, and allowing customers to purchase rebated 
products online. One respondent recommended that the program consider including LEDs that 
have not yet earned the official ENERGY STAR certification, but are in the process of becoming 
ENERGY STAR approved. This respondent explained that the testing process for LED 
ENERGY STAR certification takes about nine months, and that program administrators in other 
parts of the country have begun offering incentives on LEDs that have been preapproved by a 
third party—such as the Lighting Design Lab45 in Seattle, WA—while they are undergoing 
ENERGY STAR testing. According to this manufacturer, including preapproved LEDs in 
energy-efficiency lighting programs allows them to be “up and running six to seven months 
before we get the ENERGY STAR approval.”  

The interview also asked the manufacturers what they would recommend doing differently if the 
program budget were increased. Two respondents recommended increasing incentive levels for 
LEDs only, while one respondent recommended increasing incentive levels for both CFLs and 
LEDs. Additional suggestions included increasing in-store advertising, increasing in-store 
consumer education efforts, and expanding the program to include commercial lighting products. 

3.3.2 Store Manager Perspectives 

Nearly all of the participating store managers interviewed for the evaluation (five out of six) said 
that a program field representative visited their store on a weekly basis. Respondents reported 
that, while visiting the store, field representatives typically spent their time straightening light 
bulbs on shelves, ensuring that signs and labels were placed correctly, checking that products 
were priced correctly, and apprising store managers of upcoming program changes. While the 
team did not specifically solicit information about field staff performance, several respondents 
commended their field representatives, with comments including, “She always helps in any way 
that she can,” and “[Representative’s Name] goes above and beyond.” 

Five of the six store managers interviewed were satisfied with the program overall, using a scale 
of 1 to 5, with 1 being “not at all satisfied” and 5 being “very satisfied” (Table 3-7). Three 
respondents were somewhat satisfied, two were very satisfied, and one was neither satisfied nor 
dissatisfied. One respondent commented, “We love it. We can sell, sell, sell, and still make 
money on the bulbs.” Another respondent mentioned that the in-store visits by field 
representatives were a great component of the program and stated, “He’s hands on, always over 

                                                 
45 https://www.lightingdesignlab.com/ 
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here helping customers with the purchase of bulbs.” Three respondents said that their customers 
liked the program, and one added, “Customers like the lower prices; mostly that’s what they look 
for.” 

Five of six store managers were also satisfied with program training and support. Several 
respondents stated that there was no formal training, but that field representatives were 
knowledgeable and able to answer any questions. One respondent commented, “We’re 
comfortable with selling it to customers. If we weren’t comfortable, [that would indicate that] we 
wouldn’t have the right training. Everybody’s comfortable with selling it; they understand it.” 
Another respondent explained, “If there are any questions, I know that I can call him. He’s 
always here and he always makes sure he finds me and asks me if I have any questions before he 
leaves.” 

Table 3-7: Store Manager Satisfaction with Program Elements 

Satisfaction  
Overall 

Program 
Training & 

Support 
Incentivized 

Bulbs 

Point-of-
Purchase 
Materials 

5 - Very satisfied 2 3 3 2 

4 - Somewhat satisfied 3 2 1 1 
3 - Neither satisfied nor 
unsatisfied 

1 - 1 1 

2 - Somewhat unsatisfied - - - 1 

1 - Not at all satisfied - - - - 

Don’t know/Refused - 1 1 1 

Total 6 6 6 6 

 

Four of the six store managers interviewed were satisfied with the types of bulbs that have been 
incentivized by the program. Three respondents were very satisfied, one was somewhat satisfied, 
one was neither satisfied nor dissatisfied, and one respondent said “don’t know.” The store 
managers are able to identify program bulbs because field representatives label them with 
Efficiency Maine stickers. Only one respondent offered suggestions for additional bulbs to 
incentivize—in particular, daylight bulbs, bright white bulbs, and EcoSmart bulbs. 

Three of the six store managers interviewed were satisfied with program POP materials. When 
asked how the POP materials could be improved, the respondent who was neither satisfied nor 
dissatisfied with the materials replied, “They’re fine,” while the respondent who was somewhat 
unsatisfied explained that the signs wrinkle up over time and become less appealing. 

Four of the six store managers interviewed would like additional materials or services to help sell 
program-eligible bulbs. Three respondents requested more frequent in-store demonstration 
events, with one stating “At the beginning of the program they would have a demo person here 
setting up a table and giving information to our customers. That always went very well because 
customers were interested in learning how they could save energy.” A second respondent 
applauded the in-store demonstration events and requested a permanent in-store demonstration 
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table to place in the light bulb aisle of the store. One store manager said, “It would be nice to 
have Efficiency Maine staff come in on weekends to help promote the bulbs.” Another 
respondent explained, “If customers have a lot of questions, we read what’s on the [bulb 
package]. Sometimes it’s nice if you have a booklet,” and suggested a small booklet or chart to 
place in the aisle near the light bulbs to assist customers with their purchase selection. The 
respondent elaborated, stating, “There are so many different bulbs, and they do so many different 
things. You’ve got your daylight, regular ones, soft ones; you’ve got so many different kinds. 
People ask me, I try to answer them the best I can, but I have thousands of things in my 
department.” 

The interviewer also solicited recommendations for program improvement from the store 
managers. While none of the six respondents pinpointed program areas they felt were lacking, 
one respondent mentioned that the proliferation of light bulb varieties poses a challenge to 
consumers, stating, “There’s so many bulbs now, it makes it hard to pick. It’s nice to have 
variety, but that kind of makes it hard.” Another respondent suggested that program staff visit the 
store more often in order to educate customers, explaining that store staff “don’t always have 
time to let our customers know about it.” 

3.4 Food Pantry Program Experience 

In this section, we discuss the perspectives of customers and food pantries regarding the Food 
Pantry initiative. 

3.4.1 Customer Awareness of Food Pantry CFLs 

Customers who responded to the telephone survey were asked about their experiences with food 
pantries—in particular, if they had been recipients of free CFLs. Overall, only 5% of the 351 
respondents reported receiving services from a food pantry in the year prior to the survey (Table 
3-8). Of the 17 respondents who had received services from a food pantry, 9 had obtained free 
CFLs. Only one of these nine respondents was aware that the CFLs came from Efficiency Maine. 

Table 3-8: Food Pantry CFLs from Telephone Survey 

 
Received food pantry 

services? 
Received CFLs from 

food pantry? 
Aware CFLs from 
Efficiency Maine? 

Sample Size 351 17 9 

Base All Respondents 
Respondents who reported 

receiving food pantry 
services 

Respondents who 
reported receiving 

CFLs from food pantry 
Yes 5% 53% 1 

No 93% 47% 8 

Don’t know/Refused 2% 0% 0 

 

The remainder of this section highlights the findings from the four interviews conducted with 
Good Shepherd Food Bank (GSFB) and three participating food pantries.  
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3.4.2 Perceived Goals of the Program 

Interviewees were asked about their understanding of Efficiency Maine’s goals for the free CFL 
program. All four respondents reported a general understanding of the program. Each 
interviewee indicated that the program assists individuals who may not have the means to 
purchase CFL bulbs. Three of the respondents specifically cited reduced electricity consumption 
through the use of more energy-efficient bulbs.   

3.4.3 Role of Good Shepherd Food Bank 

The GSFB acts as a liaison to food pantries interested in distributing free CFL bulbs to their 
clients. The GSFB employs three main distribution models for the program CFLs. The first 
model is mobile distribution, which includes 150 mobile food trucks. Each food truck includes 
CFLs in addition to the food that it offers. The second approach is to offer the CFL bulbs in all 
three of GSFB’s warehouse locations. When a food pantry visits the warehouse to pick up food, 
the CFLs are also available. The third way that the GSFB distributes CFLs is through its online 
ordering system. When a food pantry places an online order for food delivery, it also has an 
option to include CFLs in that order. None of the three pantries that receive CFL bulbs from 
GSFB is charged by GSFB for distribution or delivery services. 

The GSFB keeps an adequate inventory of CFL bulbs in its main warehouse. The staff work 
directly with Efficiency Maine program staff to place an order once they are down to two pallets 
of bulbs.46 While they previously kept as much as a tractor load on hand, they realized that they 
“had to sit on the product too long” and accordingly reduced their inventory. It appears that the 
system of re-ordering when two pallets are remaining works well. The interviewee from GSFB 
was not certain how many bulbs are ordered each time or how often orders are placed. 

3.4.4 Process of Distributing Bulbs to Clients 

Interviewees from the GSFB as well as the other food pantries indicated that the staff or 
volunteer(s) from the local food pantry are responsible for determining how the CFL bulbs are 
distributed to their clients.  

One of the food pantries sets up a table with other non-food items and the clients take a box of 
CFL bulbs if they are interested. Another interviewee reported a similar setup, but indicated that 
the individual—most likely the person who delivers food from GSFB—also handles the CFL 
distribution to clients. The third food pantry interviewee, who apparently deals directly with 
Efficiency Maine, indicated that an Efficiency Maine field representative sets up a table and 
offers the CFLs to clients. This food pantry does not order or keep an inventory of bulbs, 
however. The interviewee stated that someone from Efficiency Maine visits each month when 
the food truck distributes food and brings CFLs each time. It is evident from the interviews that 
some food pantry staff may not be entirely clear about who they interact with—either GSFB or 
Efficiency Maine—regarding the free CFL initiative. 

                                                 
46 The evaluation team understands that a pallet contains about 1,200 to 1,600 bulbs. 
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All three of the food pantry interviewees stated that clients could take as many CFLs as they 
want.  

All three food pantry interviewees indicated that they have adequate space to store bulbs (if 
needed) and that the amount of bulbs and frequency of ordering is sufficient. One interviewee 
indicated that a recent increase in demand for food might trigger a greater need for bulbs, and 
was planning to investigate how to request more bulbs if this occurred. Of the three food 
pantries, only one used a screening process (federal guidelines for the Supplemental Nutrition 
Assistance Program) to determine client eligibility for assistance; the other two do not screen 
their clients. 

3.4.5 Overall Experience 

Respondents from GSFB and the other food pantries stated that they are generally satisfied with 
the program. They reported positive experiences working with the staff at GSFB and Efficiency 
Maine. Interviewees also speculated on the benefits to the individuals who receive the bulbs, as 
evidenced in the following remarks: 

 “I like it because it helps people save money and I think that should be on everyone’s 
mind.” 

 “I love that Efficiency Maine has taken steps towards helping the low-income 
[population].” 

 “…in a busy week, we will sometimes go through two to three cases of bulbs, so it 
appears that people are interested in taking them and hopefully using them in their houses 
to lower the electricity bills.” 

 “There are those other areas where people are having a hard time financially, not just 
food. And, for the most part, we do food. If we get pet food, that’s nice because then they 
don’t have to give up their pets, but it’s the same thing with electricity. Everything helps 
with people who are low-income.” 
 

However, one respondent did state that, although the majority of clients were “grateful and very 
courteous,” a small minority were not familiar with CFLs or thought they were not as bright as 
regular bulbs. 

3.4.6 Suggestions for Improvements 

The GSFB and food pantry interviewees were asked to provide specific suggestions for 
improving the free CFL program.   

 Two respondents offered recommendations regarding the logistics of distributing the 
CFLs.  One interviewee suggested that bags be on hand for clients who want to take more 
than one box; another stated that it would be helpful to provide information on how to 
dispose of used or broken CFLs.  
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 One respondent noted that communication with the contact person responsible for the 
light bulb distribution could be improved. This individual did not know if the contact was 
affiliated with GSFB or Efficiency Maine, but noted that she was not aware of how to 
request more CFLs in the event that they were needed.   

 Another recommendation was related to the types of bulbs offered in the program. One 
interviewee recognized the opportunity for specialty CFL bulbs. This individual noted 
that, in addition to using CFLs in certain fixtures, the cold winters in Maine make it 
difficult to use regular CFL bulbs outdoors.  The respondent also stated, “I’d love to see 
LEDs take over the process versus CFLs because they’re instant on, the cold doesn’t 
affect them, they last a lot longer, and they’re very expensive…. [Our clients] are not able 
to purchase those.” 
 

When asked for ideas on how to inform other food pantries about the program, interviewees 
suggested spreading the word through contacts at the Mid Coast Hunger Prevention Program, 
General Assistance offices, and 2-1-1 (the statewide resource for human services and emergency 
operations). 

3.5 Market Perceptions and Trends 

In this section, we discuss the perspectives of participating manufacturers and store managers 
regarding market trends. 

3.5.1 Manufacturer Perspectives 

The interviews with participating manufacturers solicited suggestions about how the program 
could increase customer demand for and retail sales of CFLs and LEDs. The manufacturers’ 
suggestions focused on (1) consumer education and (2) financial incentives. One respondent 
underscored the importance of consumer education, stating, “There are days you go into a  
[home improvement store] and you just see people staring at a 23-foot-long lighting aisle for 20 
minutes, not knowing what they need. It’s time to focus on a big educational piece.” 
Manufacturers’ specific suggestions for educating consumers included continuing and/or 
increasing store demonstration events and store signage, and educating retail associates about 
CFLs and LEDs. In addition, one respondent recommended using messaging that starts with the 
phrase Did you know… in order to grab consumers’ attention. For example, “Did you know that 
you could save $6 a year if you buy this bulb?” Another respondent emphasized the importance 
of financial incentives, stating, “The bottom line is price,” and suggesting not only continuing to 
offer incentives, but increasing the incentives temporarily during periodic promotions. Another 
respondent echoed this suggestion, recalling that sales volume increased noticeably during a 
promotion in which the incentive was higher for a few weeks.  



 Efficiency Maine Retail Lighting Overall Evaluation Report Page 49 

NMR 

3.5.1.1 LED	Trends	
Although the price of LEDs has declined over the past few years, none of the four manufacturers 
thought that LEDs had reached a price point that makes them an affordable option for the 
majority of consumers. When asked what they thought the price of LEDs would need to be 
before most consumers will purchase LEDs over less efficient options, respondents’ answers 
varied, including the following: (1) parity with CFLs, (2) parity with halogens, (3) three dollars, 
and (4) five dollars. The respondents expected LED sales to continue to rise, while LED prices 
would continue to decline. One respondent predicted LED prices to be equal to CFL prices by 
2020. Another respondent expects LED prices to bottom out at around five dollars. One of the 
respondents stated that the decline in the price of LEDs has occurred more rapidly than originally 
forecasted, and that LED sales volume will “really start to explode” in 2015. When asked when 
they think LEDs will be an affordable option for the majority of consumers in the absence of any 
program discounts, respondents’ estimates ranged from “at least a couple years” to “around 
2020.” 

Besides the higher price, the manufacturers believe that the primary barrier preventing 
consumers from purchasing LEDs is confusion and/or lack of education. One respondent said 
that many consumers do not understand that LEDs save energy and last longer compared to other 
bulbs, and that consumers are not sure whether LEDs will “give them the light that they’re used 
to.” Another respondent said that some customers are confusing LEDs with CFLs because they 
share in common the three-letter acronym naming convention. A third respondent pointed to the 
need for consumer education on choosing the right color LED for the desired application.  

3.5.1.2 Program	Trends	
The manufacturers see a clear need for energy-efficient lighting programs in the near future. 
When asked what role they see for lighting programs over the next few years, three of the four 
respondents said that the programs were “very important” because of the existence of less 
efficient, less expensive lighting options available to consumers. Although EISA has made many 
traditional incandescent light bulbs unavailable to consumers, respondents pointed out that 
consumers can still choose EISA-compliant halogen bulbs or certain exempt incandescent bulbs 
over CFLs and LEDs. One respondent said that energy-efficient lighting programs will be 
instrumental in raising consumer awareness of LEDs. Another respondent said that the key role 
for energy-efficient lighting programs is to transform the market by 2020, the year of the next 
EISA phase-out.47  

None of the four manufacturers believes a market lift strategy48 should be considered for the 
Efficiency Maine program. Manufacturers described the market lift strategy as “not 
executionable,” “not feasible,” “very difficult to administer,” and “financially impossible.” One 
respondent simply stated, “They just don’t work. We won’t participate.” Another stated, “As a 

                                                 
47 In 2020, the second stage of EISA requires that affected light bulbs meet an efficacy requirement of at least 45 
lumens per watt. 
48 A market lift strategy only incentivizes market actors for sales of a product above a pre-established baseline. 
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manufacturer, I can’t take the risk of not getting paid for something.” The manufacturers 
mentioned numerous disadvantages to the market lift strategy, including unavailability of sales 
data, difficulty in establishing an accurate baseline, financial risk to manufacturers and retailers, 
and the inability to periodically increase the incentive in order to drive sales. 

The interviewer also asked the manufacturers how the Efficiency Maine program should evolve 
in response to anticipated changes in the lighting market. Responses included adding new SKUs, 
continuing to incentivize CFLs and LEDs, and continuing to support consumer education with 
POP information and materials. One respondent said that it was important to monitor the 
marketplace in order to stay ahead of trends, and pointed out that APT already does this for the 
program.  

3.5.2 Store Manager Perspectives 

Four of the six store managers interviewed were able to discuss the importance of selling 
ENERGY STAR bulbs as well as customer motivations and barriers with respect to purchasing 
CFLs and LEDs. Respondents were asked to rate, on a scale of 1 to 5, how important it was for 
their store to sell ENERGY STAR CFLs and LEDs, with 1 being “not at all important” and 5 
being “very important.” Three out of the four respondents said it was very important for their 
stores to sell ENERGY STAR CFLs and LEDs; the fourth respondent gave these items a rating 
of four.  

Among these four store managers, three mentioned discounted bulb prices and two mentioned 
energy savings/energy efficiency when asked what they thought motivates customers to purchase 
CFLs. The respondents were less likely to have a clear sense of customer motivations for 
purchasing LEDs (Table 3-9)—which is not surprising, considering that LEDs are a newer 
technology. 

Table 3-9: Store Manager Reported Customer Motivations for Purchasing CFLs and LEDs 
(multiple responses) 

What do you think motivates customers to 
purchase… 

CFLs LEDs 

Discounted bulb price 3 1 

Energy savings/energy efficiency 2 1 

Bulb is cool to the touch - 1 

Don’t know/Refused - 2 
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Two of the four store managers thought that there were not any obstacles to selling CFLs or 
LEDs. One of these respondents commented, “They sell themselves.” However, high bulb price 
was mentioned once as an obstacle to selling CFLs, and twice as an obstacle to selling LEDs. 
One respondent mentioned the delay in reaching full brightness as an obstacle to selling CFLs to 
some customers. 

3.6 Customer Familiarity with Energy-Saving Light Bulbs 

The telephone survey assessed customers’ familiarity with LEDs and halogens. The majority of 
respondents indicated familiarity with both LEDs and halogens (76% and 78%, respectively) 
(Table 3-10). However, note that all respondents to the telephone survey were screened for both 
CFL awareness and usage. 

Table 3-10: Familiarity with Bulb Types from Telephone Survey 

(Base: All survey respondents) 
Familiar with Bulb Type? LEDs Halogens 

Sample Size 351 351 

Yes 76% 78% 

No 22% 20% 

Don’t know/Refused 1% 2% 

 

When assessing familiarity with LEDs and halogens segmented by CFL expertise, we found that 
CFL experts were significantly more likely to be familiar with both bulb types than were CFL 
novices (Table 3-11). It appears that higher levels of CFL usage are also related to higher levels 
of familiarity with other “newer” bulb types. 

Table 3-11: Familiarity with Bulb Types by CFL Expertise from Telephone Survey 

(Base: All survey respondents) 
Familiar with Bulb Type? LEDs Halogens 

Expertise Level Novice Expert Novice Expert 

Sample Size 62 289 62 289 

Yes 66% 79%* 69% 80%* 

No 32% 20%* 29% 18%* 

Don’t know/Refused 2% 1% 2% 2% 

* Significantly different from CFL novices at the 90% confidence level. 

The customer telephone survey asked respondents to provide their judgments of the relative 
energy use of various bulb types, asking specifically (in a randomized order) which of the 
following bulbs uses the least energy to produce light: CFLs, LEDs, halogens, or incandescent 
bulbs. Across the entire sample, about one-half (51%) of respondents correctly indicated that 
LEDs are the most energy-efficient. This number rose to 55% among CFL experts and dropped 



 Efficiency Maine Retail Lighting Overall Evaluation Report Page 52 

NMR 

to 39% among CFL novices, who were evenly split between thinking LEDs or CFLs use the least 
energy (Table 3-12). This difference between novices and experts was statistically significant.  

The fact that 85% of the entire sample believe that either LEDs or CFLs were most energy-
efficient is a positive finding, indicating that most respondents understand that either bulb type 
will save energy over the less efficient halogen and incandescent bulbs. 

Table 3-12: Judgments about Relative Energy Use from Telephone Survey 

(Base: All survey respondents) 

 
Which bulb uses the least energy? 

Which bulb would be next 
most efficient? 

All Survey 
Respondents 

CFL Novices CFL Experts All Survey Respondents 

Sample Size 351 62 289 319 

LEDs  51% 39% 55%* 21% 

CFLs  34% 39% 33% 51% 

Halogen bulbs  4% 7% 4% 9% 

Incandescent bulbs  1% 2% 1% 4% 

Don’t know/Refused 9% 15% 8% 15% 
* Significantly different from CFL novices at the 90% confidence level. 

Respondents were also asked which bulb they thought would be the next most efficient after 
their first choice. One-half of respondents provided the correct answer that CFLs follow LEDs in 
energy-efficiency.  

3.7 Light Bulb Purchases 

In the following sections, we sometimes present similar information collected from both the 
telephone surveys and the on-site visits. One advantage of the telephone surveys is the larger 
number of respondents. However, the on-site visits were conducted at the respondent’s home 
with the bulbs clearly visible; therefore, the questions may have been more tangible, leading to 
more thoughtful and accurate self-reported responses. 
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In the telephone survey, respondents indicated whether they had purchased any screw-in light 
bulbs in the past year. Eighty-one percent of all 351 survey respondents and 75% of the 67 
survey respondents who participated in the on-site visits reported having done so. However, 
during the on-site inventory, 87% of the 67 households reported having purchased screw-in light 
bulbs in the past year. 

Table 3-13: Whether Respondent Had Purchased Screw-In Bulbs in Past Year 

(Base: All respondents) 

Purchased Bulbs in Past 
Year? 

All Survey Respondents 
On-site Respondents – 

Reported during Survey 

On-site Respondents – 
Reported during On-site 

Visit 

Sample Size 351 67 67 

Yes 81% 75% 87% 

No 18% 25% 13% 

Don’t know/Refused 1% 0% 0% 

 

Survey respondents reported purchasing an average of 11.4 bulbs in the year prior to the survey. 
The most commonly purchased bulb was the CFL, representing 53% of all bulbs purchased by 
survey respondents (Table 3-14). Incandescent bulbs were purchased next most often, with 35% 
of all bulbs. LEDs (8%) and halogens (3%) were also mentioned. 

Table 3-14: Purchased Bulbs by Bulb Type from Telephone Survey 

(Base: Respondents who had purchased bulbs) 
Purchased bulb type Number of bulbs % of all purchased 

Sample Size 285 285 

CFLs 1,663 53% 

Incandescent 1,097 35% 

LEDs 234 8% 

Halogens 90 3% 

Other 35 1% 
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During the on-site visits, respondents were also asked about the number of CFLs and LEDs that 
they recalled purchasing in the twelve months prior to the visit (Table 3-15). The majority of on-
site households (70%) reported purchasing at least one CFL in the past twelve months. Over one-
quarter of on-site households (28%) reported having purchased LED bulbs within the past twelve 
months. 

Table 3-15: CFLs and LEDs Purchased in Previous Year by Household and Type from On-
sites 

(Base: All on-site respondents) 

 All CFLs Standard CFLs Specialty CFLs LEDs 

Sample Size 67 67 67 67 

Zero 30% 34% 67% 72% 

One to five 27% 25% 24% 22% 

Six to fifteen 25% 27% 8% 3% 

Sixteen or more 18% 13% 2% 3% 

 

The on-site participants purchased an average of 8.4 CFLs and 1.4 LEDs during the twelve 
months prior to the inventory. Standard CFLs accounted for 86% of the CFLs purchased, while 
specialty CFLs accounted for 15%. 

Table 3-16: Number of CFLs and LEDS Purchased in Previous Year by Type from On-
sites 

(Base: All on-site respondents) 

 All CFLs 
Standard 

CFLs 
Specialty 

CFLs 
LEDs 

Sample Size 67 67 67 67 

Total CFLs/LEDs purchased 560 484 85 92 

Mean number of bulbs purchased 8.4 7.2 1.3 1.4 

% of all CFLs purchased 100% 86% 15% n/a 
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3.7.1 Retail Stores 

In order to obtain a sense of the major retail channels in Maine, the survey asked respondents 
who had purchased bulbs in the past year to indicate where they had purchased their bulbs, and 
all survey respondents were asked where they would be likely to purchase future bulbs. Home 
Depot (41% of past purchases, 33% of future purchases), Walmart (21%, 25%) and Lowe’s 
(17%, 18%) were the top three identified retailers (Table 3-17). 

Table 3-17: Bulb Purchase Locations from Telephone Survey 

(Base: Respondents who had purchased bulbs and all respondents) 

Store Name 
Where respondent purchased 

bulbs 
Where likely to purchase future 

bulbs 

Sample Size 285 351 

Home Depot 41% 33% 

Walmart 21% 25% 

Lowe’s 17% 18% 

Hannaford 8% 7% 

Sam’s Club 6% 6% 

Aubuchon Hardware 4% 3% 

Local hardware store 3% 4% 

Ace Hardware 2% 2% 

Dollar Tree 2% 1% 

Shaw’s 2% 3% 

True Value 2% 3% 

BJ’s 1% 1% 

CVS 1% <1% 

Family Dollar 1% 1% 

Marden’s  1% <1% 

Reny’s 1% 1% 

Walgreens 1% 1% 

Amazon.com 1% <1% 

Grocery store 1% 2% 

Home goods/supply store 1% 1% 
Anywhere/The place with the lowest 
price 

- 2% 

Internet <1% <1% 

Other 3% 3% 

Don’t know/Refused 5% 6% 
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For the most part, CFL novices and experts appear likely to purchase bulbs at similar retail 
stores. However, novices are more likely to purchase bulbs at grocery stores such as Hannaford 
and Shaw’s (24% vs. 10% cumulatively), though they are less likely to purchase bulbs at Sam’s 
Club (2% vs. 7%). 

On-site respondents were also asked where they had purchased their CFL and LED bulbs within 
the previous year. Figure 3-1 shows that home improvement stores were the most common store 
type49 by far, with 49% of all CFLs and nearly all LEDs (91%). Warehouse stores and mass 
merchant/discount retailers accounted for another 21% and 16% of all CFLs, respectively. 
Efficiency Maine was cited for 4% of CFLs. For the most part, these results tend to corroborate 
the telephone survey results. 

Figure 3-1: CFL and LED Bulbs Purchase Locations from On-sites 

 

  

                                                 
49 Store type definitions: Home Improvement, such as Home Depot or Lowe’s; Warehouse, such as Sam’s Club, 
BJ’s, or Costco; Grocery, such as Shaw’s, Hannaford, or Whole Foods; Mass Merchandise/Discount, such as 
Walmart, Kohl’s, K-Mart, or Target; Hardware, such as True Value or ACE Hardware; Online; Efficiency Maine; 
Bargain, such as Building 19, Dollar Store, or Family Dollar; and Don’t know.  
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3.8 CFL & LED Usage 

Table 3-18 compares the self-reported number of CFLs installed among all 351 telephone survey 
respondents to the actual number of CFLs found in the 67 on-site visits. The on-site visit 
households were much more likely to have ten or more CFLs installed (87%) than the self-
reported value among both all survey respondents (51%) and on-site respondents (55%), which 
suggests that customers may tend to underreport counts of CFLs over the telephone.  

Table 3-18: Number of CFLs Currently Installed 

(Base: All survey respondents) 

CFLs Installed 
All Survey Respondents 

(self-reported) 
On-site Respondents  

(self-reported) 
On-site Respondents 

(actual count) 

Sample Size 351 67 67 

Four or less 17% 16% 2% 

Five to nine 31% 28% 12% 

Ten or more 51% 55% 87% 

Don’t know/Refused <1% 0% - 

 

Telephone survey respondents were asked whether they currently had at least one LED or 
halogen bulb currently installed in regular sockets in their home. As Table 3-19 shows, 32% of 
survey respondents who received an on-site visit reported having LEDs installed, and 41% 
reported having halogen bulbs installed. However, the on-site visits found that 43% of 
households had LEDs installed, and over two-thirds (69%) of households had halogens installed. 
These results indicate that some homeowners may not be able to identify LED bulbs or halogen 
bulbs installed in their homes. 

Table 3-19: Current Use of Other Efficient Bulb Types 

(Base: Survey respondents familiar with bulb type) 

Currently Have 
Bulb Type 
Installed? 

LEDs Halogens 
All Survey 

Respondents 
(self-

reported) 

On-site 
Respondents 

(self-
reported) 

On-site 
Respondents

(actual 
count) 

All Survey 
Respondents

(self-
reported) 

On-site 
Respondents 

(self-
reported) 

On-site 
Respondents

(actual 
count) 

Sample Size 268 57 67 275 54 67 

Yes 33% 32% 43% 34% 41% 69% 

No 66% 67% 57% 65% 59% 31% 
Don’t 
know/Refused 

2% 2% - 1% 0% - 
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3.8.1 Replaced Bulbs  

According to survey respondents, the majority of CFLs installed within the past year replaced 
incandescent bulbs (68%), thereby increasing CFL socket saturation (Table 3-20). The majority 
of the remaining CFLs replaced other CFLs (30%), with very few replacing halogens or LEDs. 
On-site participants provided similar results, with 77% of the 343 newly installed CFLs replacing 
incandescent bulbs and 16% replacing CFLs.  

Table 3-20: Bulbs that Newly Installed CFLs Replaced 

(Base: Respondents who had installed CFLs) 
Replaced bulb type Survey Respondents On-site Respondents 

Sample Size 196 46 

Total # of Bulbs 1,175 343 

Incandescent 68% 77% 

CFLs 30% 16% 

New Fixture 0% 5% 

Halogens 1% <1% 

LEDs 1% 0% 

Empty Socket 0% <1% 

Other / Don’t Know <1% 1% 

 

The most common bulb type that LEDs replaced were CFLs, with 41% of the 79 LEDs replacing 
CFLs. Only 13% replaced incandescent bulbs. Just over one-third (35%) of LEDs were installed 
in new fixtures that had not been in the home before; eleven of these 28 bulbs were integrated 
fixtures that include an LED bulb. 

Table 3-21: Bulbs that Newly Installed LEDs Replaced from On-sites 

(Base: On-site respondents who installed LEDs) 
 LEDs 

Sample Size 18 

Total # of Bulbs 79 

Incandescent 13% 

CFL 41% 

New Fixture 35% 

Empty Socket 9% 

Halogen 3% 

Other/Don’t know 0% 

 

3.8.2 Anticipated Replacements 

In order to shed light on the question of which bulb types are most likely to replace CFLs, survey 
respondents were asked what bulb they intend to replace their currently installed CFLs with. The 
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most common response, mentioned by roughly 72% of the 351 respondents, was another CFL; 
LEDs were the next most common response (12%). Only 11% of respondents said they would 
replace a CFL with an incandescent bulb, and only 1% mentioned replacing CFLs with halogens.  

In addition, on-site participants also specified what type of bulbs their stored bulbs would be 
used to replace (Table 3-22). Across all bulbs in storage, 43% would be used to replace 
whichever type of bulb needed replacing first, incandescent or CFL. However, 23% of stored 
bulbs would specifically replace incandescents and 8% would specifically replace CFLs.  

Nearly all of the CFLs in storage (95%) would specifically replace a CFL bulb or would replace 
whatever type of bulb needed replacing first. For incandescent bulbs, 43% of stored bulbs would 
be used to replace incandescent bulbs and 27% would replace whichever bulb type needed 
replacing first. Though very few on-site participants (1%) specifically planned to replace an 
incandescent with a stored CFL, none planned to replace a CFL with a stored incandescent bulb, 
and respondents do not have plans to use 23% of the stored incandescent bulbs. 

Table 3-22: Type of Bulb Stored Bulb Will Replace from On-sites 

(Base: All stored bulbs) 

 Bulbs in Storage 

Type of Bulb to be Replaced 
All Stored 

Bulbs 
CFL Incandescent Other 

Sample size 67 55 52 28 

Number of bulbs 1,193 436 637 120 

Whichever needs replacing first 43% 73% 27% 21% 

Incandescent bulb 23% 1% 43% 3% 

Do not plan to use 13% <1% 23% 5% 

CFL bulb 8% 22% 0% 3% 

The same type of bulb as the stored bulb 6% 0% 0% 62% 

Don't know 6% 5% 7% 3% 

Other 1% 0% 1% 5% 
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3.8.3 Removals 

All survey respondents answered a question regarding whether they had ever installed but later 
removed a CFL that was still working. Thirty percent of respondents had done so, slightly higher 
than the 26% figure from 2011 (Table 3-23). CFL novices and experts did not show any 
significant differences in the likelihood of having removed a working CFL. 

Table 3-23: Whether Installed but Removed a Working CFL from Telephone Survey 

(Base: All survey respondents) 

Ever removed a 
working CFL? 

201150 
2013 

All Respondents CFL Novices CFL Experts 

Sample Size 200 351 62 289 

Yes 26% 30% 32% 30% 

No 74% 69% 65% 70% 

Don’t know/Refused - 1% 3% 1% 

 

                                                 
50 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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Although the most common reason for removing a working CFL in 2013 was that the bulb was 
not bright enough (29%), this represented a significant decrease in that criticism from 2011 
(46%). A variety of other rationales were mentioned by the 106 respondents who had removed 
working CFLs (Table 3-24). 

Table 3-24: Why Removed Working CFL from Telephone Survey 

(Base: Survey respondents who had ever removed a working CFL) 
Why did you remove bulb? 201151 2013 

Sample Size 41 106 

Bulb was not bright enough 46% 29%* 

Light color 7% 9% 

Bulb broke/burnt out - 9% 

Moved bulb to another location/to new fixture - 9% 

Delay in light coming on 12% 8% 

Safety/Mercury concern 5% 8% 

Did not fit properly 7% 5% 

Did not work with dimmer/3-way switch 5% 5% 

Bulb was too bright 7% 4% 

Converting all bulbs to LEDs - 4% 

Don’t like look/appearance of bulb - 3% 

Don’t like performance of CFLs - 2% 

Bulb was making a noise - 2% 

Problem with fixture - 2% 

Flicker 5% 1% 

Stuck out of fixture - 1% 

Short life span - 1% 

Other 20% 2%* 

Don’t know/Refused - 5% 
* Significantly different from 2011 survey respondents at the 90% confidence level. 

                                                 
51 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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3.8.4 Bulb Storage 

Of the 102 survey respondents who had purchased CFLs within the past year but had not yet 
installed all of them, 91% said they had CFLs in storage. The 93 survey respondents who did 
have CFLs in storage were storing 5.4 bulbs, on average. 

The most common reason for storing CFLs, mentioned by 60% of the 93 survey respondents 
with CFLs in storage, was waiting for their existing CFLs to burn out (Table 3-25). This 
represents a significant increase from 2011 (37%) and may indicate that more customers now 
only use CFLs in specific fixtures by replacing them with other CFLs in storage. However, the 
second most common response was “waiting for incandescent bulbs to burn out” (31%), meaning 
that in some cases respondents will use CFLs in fixtures that have traditionally used 
incandescents. 

Table 3-25: Respondents’ Reasons for Storing Bulbs from Telephone Survey 

(Base: Survey respondents storing CFLs) 
Why are you storing CFLs? 201152 2013 

Sample Size 79 93 

Waiting for existing CFLs to burn out 37% 60%* 

Waiting for incandescent bulbs to burn out 41% 31% 

Waiting to use them as needed 13% 3%* 

Don’t like the bulbs 3% 2% 

Don’t know where to use them - 2% 

Other 8% 1%* 

Don’t know/Refused - 0% 
* Significantly different from 2011 survey respondents at the 90% confidence level. 

                                                 
52 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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During the on-site visits, technicians also recorded the bulbs found in storage in each household. 
Table 3-26 shows that 94% of the 67 homes stored some type of bulb. The majority of 
households had CFL bulbs (82%) and incandescent bulbs (78%) in storage. Very few homes 
stored linear fluorescent or LED bulbs.  

The total number of stored bulbs across all 67 homes equals 26% of the total number of installed 
bulbs, with an average of 17.8 stored bulbs per household. Over one-half of all stored bulbs were 
incandescents (53%), with an average of 9.5 per household. CFLs comprised 37% of all stored 
bulbs, with an average of 6.5 per household.  

Table 3-26: Current Storage of Bulb Types by Households from On-sites 

(Base: All on-site respondents) 

 All Types CFL Incandescent Fluorescent Halogen LED 

Sample Size 67 67 67 67 67 67 
Percent of homes 
with bulbs in storage 

94% 82% 78% 10% 33% 10% 

Mean Bulbs in 
Storage 

17.8 6.5 9.5 0.3 1.2 0.2 

Total Bulbs in 
storage 

1,193 436 637 21 83 16 

% of All Bulbs in 
Storage 

100% 37% 53% 2% 7% 1% 

% of All Sockets 26% 9% 14% 0% 2% 0% 
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3.9 Customer Satisfaction with Bulbs 

Satisfaction with CFLs was high, with 86% of all survey respondents being very or somewhat 
satisfied (Table 3-27). A similar percentage of 2011 respondents reported being very or 
somewhat satisfied with CFLs (81%).  

Only 5% of survey respondents were very dissatisfied with the bulbs. Not surprisingly, 
differences emerged when comparing satisfaction by CFL expertise, with CFL experts 
significantly more likely to be very satisfied and significantly less likely to be somewhat satisfied 
with the bulbs. CFL novices were significantly more likely to say they were very dissatisfied 
with CFLs. 

Table 3-27: Satisfaction with CFLs from Telephone Survey 

(Base: All survey respondents) 

Satisfaction level  201153 
2013 

All Respondents CFL Novices CFL Experts 

Sample Size 160 351 62 289 

Very satisfied 54% 45%Ω 23% 50%* 

Somewhat satisfied 27% 41% Ω 53% 38%* 

Somewhat dissatisfied 10% 8% 11% 8% 

Very dissatisfied 9% 5% 13% 3%* 

Don’t know/Refused - 1% 0% 2% 
Ω Significantly different from 2011 survey respondents at the 90% confidence level. 
* Significantly different from CFL novices at the 90% confidence level. 

                                                 
53 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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For the 46 survey respondents who said they were dissatisfied with CFLs, the most common 
reason cited concerned mercury and disposal issues (24%) (Table 3-28). Respondents also 
mentioned the bulb taking too long to reach full brightness (20%), disliking the quality of the 
light from CFLs (20%), short life span (20%), and lack of brightness (17%). Overall, the results 
are similar to those from 2011. 

Table 3-28: Reasons for Dissatisfaction from Telephone Survey 

(Base: Survey respondents who were somewhat or very dissatisfied with CFLs) 
Why dissatisfied? 201154 2013 

Sample Size 30 46 

Mercury/Disposal issues 24% 24% 

Take too long to reach full brightness 33% 20% 

Don’t like the quality of light 10% 20% 

Short life span 16% 20% 

Not bright enough 16% 17% 

Poor performance (general) - 15% 

Expensive/Cost/Price 2% 11% 

Don’t fit in fixtures - 7% 

Don’t like look/appearance of CFLs - 2% 

Other 6% 0% 

Don’t know/Refused - 2% 

 

                                                 
54 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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The most common reason for using CFLs is a desire to save energy, mentioned by 52% of survey 
respondents (Table 3-29). Respondents also pointed to a desire to save money (20%). Interesting 
differences emerged between CFL novices and CFL experts, with experts being significantly 
more likely to cite a desire to save energy (56%) and money (22%) than novices (34% and 13%, 
respectively), while novices were more likely to cite longer bulb life (13% vs. 5%) and that they 
were simply trying them out because the bulb is popular (7% vs. 1%).  

Table 3-29: Main Reason Respondents Use CFLs from Telephone Survey 

(Base: All survey respondents) 

Main reason for using 
All Survey 

Respondents 
CFL Novices CFL Experts 

Sample Size 351 62 289 

I want to save energy 52% 34% 56%* 

I want to save money 20% 13% 22%* 

They last longer 6% 13% 5%* 
I like how they look/the quality of light 
they provide 

4% 8% 4% 

I want to help environment 4% 3% 4% 
Someone else bought them/bulbs came 
with house 

3% 7% 2% 

Availability/Won’t be allowed to use 
incandescent in the future 

3% 5% 2% 

Just to try them out/they’re popular now 2% 7% 1%* 
I want to reduce my carbon footprint/fight 
climate change 

<1% 0% <1% 

Other 3% 2% 3% 

Don’t know/Refused 3% 10% 1%* 
* Significantly different from CFL novices at the 90% confidence level. 
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3.9.1 Appliance Rebate Program CFLs 

Participants who had installed at least one free CFL received through the Appliance Rebate 
program rated their level of satisfaction with the performance of the bulbs on a scale of 1 (not at 
all satisfied) to 5 (very satisfied).55 Most respondents (90%) were either somewhat or very 
satisfied with the performance of the free CFLs (Table 3-30). 

Table 3-30: Satisfaction with Appliance Rebate program CFLs 

(Base: Respondents that have installed at least one free CFL) 

Type of bulb replaced by Free CFL 
Overall Program 

(weighted) 

Number of Respondents 171 

Very satisfied 64% 

Somewhat satisfied 26% 

Neither satisfied nor unsatisfied 3% 

Somewhat unsatisfied 3% 

Not at all satisfied 3% 

Don’t know/Don’t remember or Refused 1% 

 

Respondents who had not installed all of the six free CFLs were asked why they had not installed 
them. The majority of the 191 respondents (84%) said that the bulbs were not installed because 
the old bulbs had not burned out yet. 

Since receiving the six-pack of free CFLs from Efficiency Maine, 27% of the survey respondents 
who had installed at least one free CFL had installed additional CFLs that were not part of the 
free six-pack. Participants who had installed additional CFLs rated the level of importance that 
receiving free CFLs from Efficiency Maine had on their decision to install the additional CFLs 
on a scale from zero to ten. As shown in Table 3-31, responses were spread fairly evenly, with 
34% saying the free CFLs had a high importance level, 23% citing moderate importance, and 
43% indicating they had low importance. 

Table 3-31: Importance of Appliance Rebate program CFLs on Decision to Install 
Additional CFLs 

(Base: Respondents that have installed additional CFLs) 
 Overall Program (weighted)

Number of Respondents 69 

Mean 4.6 

Low Importance (0-3) 43% 

Moderate Importance (4-6) 23% 

High Importance (7-10) 34% 

 

                                                 
55 NMR Group and Nexant. “Efficiency Maine Appliance Rebate Program Evaluation Overall Report – FINAL.” 

Submitted to Efficiency Maine, July 2014. 
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3.9.2 LEDs 

Across all 88 survey respondents who use LEDs, satisfaction with the bulbs was high, with 85% 
of respondents being very or somewhat satisfied (Table 3-32). Only six LED users were 
dissatisfied with the bulbs. 

Table 3-32: Satisfaction with LEDs from Telephone Survey 

(Base: LED users) 
Satisfaction level  LED users 

Sample Size 88 

Very satisfied 61% 

Somewhat satisfied 24% 

Somewhat dissatisfied 5% 

Very dissatisfied 2% 

Don’t know/Refused 8% 

 

The most common reason for LED dissatisfaction was that the bulb was not bright enough, 
mentioned by three of the six dissatisfied users. One respondent each mentioned not liking the 
quality of the light, general poor performance, and the high price of the bulb. 
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Appendix A Survey Respondent and On-site Demographics 

The following demographic information was collected through the telephone survey. For 
comparison purposes, we provide the demographic data from the 2011 study and the 2009-2011 
American Community Survey56 (ACS) data for Maine, where available.   

The majority of survey and on-site respondents lived in a detached single-family home (Table 
A-1). There was a greater percentage of these home types in the samples than in the population 
and, correspondingly, fewer attached or multifamily homes.  

Table A-1: Type of Home 

(Base: All on-site respondents) 

 
201157 2013 

Maine (ACS 2009-
2011 data) 

All Survey 
Respondents 

All Survey 
Respondents 

All On-site 
Respondents 

Number of Respondents 189 351 67 722,645* 
Detached single-family 
home 

76% 84% 87% 70% 

Mobile home or 
manufactured home 

7% 6% 3% 9% 

Attached single-family 
home 

2% 

6% 9% 

2% 

Two-family building 

15% 

5% 
Three- or Four-family 
building 

5% 

Part of a building with 
five or more units 

3% 0% 9% 

Other 0% <1% 2% <1% 
Don’t know/Don’t 
remember or Refused 

0% <1% 0% 0% 

* Total housing units. 

                                                 
56 https://www.census.gov/acs/www/ 
57 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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One-third of the on-site homes were built in the 1930s or earlier, while just under one-half (45%) 
were built in the 1970s, 1980s, or 1990s. These percentages are similar to those in the statewide 
Maine ACS data (Table A-2). 

Table A-2: When Home was Built 

(Base: All on-site respondents) 

 
201158 2013 

Maine (ACS 
2009-2011 data) All Survey 

Respondents 
All On-site 

Respondents 
All Survey 

Respondents 
All On-site 

Respondents 
Number of 
Respondents 

139 40 351 67 722,645* 

1930s or earlier 

60% 40% 

23% 33% 27% 

1940s 4% 3% 5% 

1950s 7% 5% 8% 

1960s 7% 5% 7% 

1970s 14% 16% 14% 

1980s   17% 13% 15% 

1990s   13% 16% 12% 

2000 or later   13% 8% 11% 
Don’t know/Don’t 
remember or Refused 

  3% 2% 0% 

* Total housing units. 

 

Similar to the 2011 study, the majority of survey respondents (91%) and on-site respondents 
(93%) in 2013 owned their homes. There was a greater percentage of homeowners in the samples 
than in the population (Table A-3).  

Table A-3: Tenure 

(Base: All survey respondents) 

 
201158 2013 

Maine (ACS 
2009-2011data) All Survey 

Respondents 
All On-site 

Respondents 
All Survey 

Respondents 
All On-site 

Respondents 

Number of Respondents 143 40 351 67 554,289* 

Own/Buying 86% 90% 91% 93% 72% 

Rent/Lease   8% 8% 28% 
Don’t know/Don’t 
remember or Refused 

  1% 0% 0% 

* Total occupied housing units. 

                                                 
58 The Cadmus Group, Inc., Upstream Lighting: Survey and Metering Sample Demographics (memo). Submitted to 
Efficiency Maine Trust, December 6, 2012. 
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Nearly all homes in the samples were occupied for the entire year (Table A-4). 

Table A-4: Number of Months per Year Home is Occupied 

(Base: All survey respondents) 

 All Survey Respondents All On-site Respondents 

Number of Respondents 351 67 

All year 93% 96% 

8 to 11 months 5% 3% 

5 to 7 months 1% 0% 

4 months or less 1% 2% 
Don’t know/Don’t remember or 
Refused 

1% 0% 

 

Just over one-half (54%) of the on-site homes and 62% of the survey homes were heated with 
fuel oil or kerosene, which is somewhat lower than the overall population (70%). The next most 
common type of heating fuel was wood (22%-27%), which is higher than the 12% figure for the 
population (Table A-5). 

Table A-5: Primary Type of Fuel Used to Heat Home 

(Base: All survey respondents) 

 All Survey Respondents All On-site Respondents 
Maine (ACS 2009-2011 

data) 

Number of Respondents 351 67 554,289* 

Fuel oil, kerosene, etc. 62% 54% 70% 

Wood 22% 27% 12% 

Bottled tank or LP gas 6% 10% 7% 

Electricity 5% 5% 5% 

Utility gas 4% 5% 5% 

Other fuel 1% 0% 1% 

No fuel used 0% 0% <1% 
Don’t know/Don’t 
remember or Refused 

2% 0% 0% 

* Total occupied housing units. 
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The majority of homes in the samples were between 1,000 and 2,000 ft2 in size (Table A-6).  

Table A-6: Size of Home 

(Base: All survey respondents) 

 
201159 2013 

All Survey 
Respondents* 

All Survey 
Respondents 

All On-site Respondents 

Number of Respondents 142 267 57 

Less than 1,000 ft2 18% 9% 7% 
1,000 to less than 1,500 ft2 

50% 
23% 26% 

1,500 to less than 2,000 ft2 23% 21% 
2,000 to less than 2,500 ft2 

27% 
19% 19% 

2,500 to less than 3,000 ft2 13% 11% 
3,000 to less than 4,000 ft2 

2% 
5% 9% 

4,000 to less than 5,000 ft2 4% 4% 
5,000 ft2 or more 3% 4% 4% 
Don’t know/Don’t remember or 
Refused 

n/a 84 10 

* The 2011 data is only for those RDD respondents who could provide square footage; about 28% of respondents 
could not provide approximate square footage for their homes. 

Table A-7 shows that the majority of homes in Maine (65%) have between three and six rooms. 
However, of the homes that took part in the on-site study, the majority (85%) had eight or more 
rooms. As expected, larger homes have a greater number of total sockets. CFL saturation varied 
considerably among the different home sizes. 

Table A-7: Analysis of CFL Saturation by Home Size 

(Base: All on-site respondents) 

Total Rooms 
On-site Visits Average Total 

Sockets per 
Home 

CFL 
Saturation 

Maine Percent of 
Homes (ACS 

2009-2011 data) Percent Count 

Sample size 67 67 67 67 722,645* 

1-2 rooms 0% 0 0 0% 6% 

3-4 rooms 4% 3 23.7 46% 27% 

5-6 rooms 10% 7 43.7 53% 38% 

7-8 rooms 30% 20 62.8 28% 20% 

9 rooms or more 55% 37 81.5 34% 9% 
* Total occupied housing units. 

 

                                                 
59 The Cadmus Group, Inc., “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report,” 
Submitted to Efficiency Maine Trust, November 2012. 
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Respondents’ homes had, on average, three bedrooms. Two- to four-bedroom homes made up 
87% of the sample, which is similar to the 82% figure for Maine as a whole (Table A-8). 

Table A-8: Number of Bedrooms in Home 

(Base: All survey respondents) 

 All Survey Respondents All On-site Respondents 
Maine (ACS 2009-2011 

data) 

Number of Respondents 351 67 722,645* 

Mean # of bedrooms 3.0 3.1 n/a 

No bedrooms 0% 0% 3% 

1 bedroom 6% 5% 12% 

2 bedrooms 21% 18% 31% 

3 bedrooms 45% 54% 38% 

4 bedrooms 21% 15% 13% 

5 or more bedrooms 6% 6% 4% 
Don’t know/Don’t 
remember or Refused 

1% 3% 0% 

* Total occupied housing units. 
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There was a higher percentage of middle-aged and older adults in the sample than in the state—
an understandable finding, given that individuals younger than 19 make up a large percentage of 
the Maine population, but were effectively screened out of the telephone survey (Table A-9). The 
majority of survey and on-site respondents (68%-69%) were 55 and older, compared to 31% of 
the population. CFL experts were more likely to fall in the age range of 35 to 59 (46%) than were 
CFL novices (26%). 

Table A-9: Age of Respondent 

(Base: All survey respondents) 

 
All Survey 

Respondents 
CFL Novices CFL Experts All On-site 

Respondents 
Maine (ACS 

2009-2011 data) 
Number of 
Respondents 

351 62 289 67 1,328,387* 

19 and under 0% 0% 0% 0% 23% 

20 to 24 0% 0% 0% 0% 6% 

25 to 34 3% 6% 3% 3% 11% 

35 to 44 7% 3% 8% 9% 13% 

45 to 54 19% 15% 19% 15% 16% 

55 to 59 17% 8% 19% 19% 8% 

60 to 64 14% 15% 13% 18% 7% 

65 to 74 24% 23% 25% 25% 9% 

75 to 84 10% 15% 9% 6% 5% 
85 years and 
over 

3% 6% 2% 1% 2% 

Don’t 
know/Don’t 
remember or 
Refused 

3% 10% 3% 3% 0% 

* Total population. 
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Two-thirds of respondents in the on-site sample and 54% of respondents in the survey sample 
held a bachelor’s degree or higher, which is similar to what is reflected in the 2011 study (Table 
A-10). However, both of these studies had more respondents with at least a college degree than 
the overall population (28%). 

Table A-10: Level of Education 

(Base: All survey respondents) 

 
201160 2013 

Maine (ACS 
2009-2011 data) All Survey 

Respondents 
All On-site 

Respondents 
All Survey 

Respondents 
All On-site 

Respondents 

Number of Respondents 141 40 351 67 938,148* 

Less than Ninth Grade   1% 0% 4% 

9th to 12th Grade   1% 0% 6% 
High School Graduate 
(includes GED) 

  19% 8% 34% 

Some College, No Degree   13% 13% 20% 

Associate’s Degree   10% 12% 9% 

Bachelor’s Degree 
46% 73% 

26% 25% 18% 
Graduate or Professional 
Degree 

28% 42% 10% 

Don’t know/Don’t remember 
or Refused 

  2% 0% 0% 

* Total population 25 years and older. 

 

The majority of the survey and on-site samples (52%-54%) had a household size of two, higher 
than the 39% figure from the population (Table A-11). 

Table A-11: Number of People Living in Home 

(Base: All survey respondents) 

Number of people All Survey Respondents All On-site Respondents 
Maine (ACS 2009-2011 

data) 

Number of Respondents 351 67 554,289* 

1 20% 18% 28% 

2 52% 54% 39% 

3 11% 15% 16% 

4 11% 5% 12% 

5 3% 6% 4% 

6 1% 0% 1% 

7 or more 1% 2% 1% 

Don’t know/Refused 1% 2% 0% 
* Total occupied housing units.  
                                                 
60 The Cadmus Group, Inc., Upstream Lighting: Survey and Metering Sample Demographics (memo). Submitted to 
Efficiency Maine Trust, December 6, 2012. 
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Sixteen percent of surveyed households and 10% of on-site households were classified as low-
income, which is similar to the 2011 study (Table A-12). However, both of these studies had 
fewer low-income households than the population (22%). 

Table A-12: Level of Income 

(Base: All survey respondents) 

 201161 2013 
Maine (ACS 

2009-2011 data)  
All Survey 

Respondents 
All On-site 

Respondents 
All Survey 

Respondents 
All On-site 

Respondents 
Number of 
Respondents 

146 35 351 67 554,289* 

Low income 19% 6% 16% 10% 22% 

Not low income   84% 90% 78% 
* Total occupied housing units. 

 

There was a greater percentage of male respondents in the survey sample (60%) and on-site 
sample (58%) than in the state as a whole (49%) (Table A-13). The gender discrepancy between 
CFL novices and experts was slightly more pronounced. 

Table A-13: Gender 

(Base: All survey respondents) 

 
All Survey 

Respondents 
CFL Novices CFL Experts All On-site 

Respondents 
Maine (ACS 

2009-2011 data)
Number of 
Respondents 

351 62 289 67 1,328,387* 

Male 60% 55% 61% 58% 49% 

Female 40% 45% 39% 42% 51% 
* Total population. 

 

 

                                                 
61 The Cadmus Group, Inc., Upstream Lighting: Survey and Metering Sample Demographics (memo). Submitted to 
Efficiency Maine Trust, December 6, 2012. 
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Appendix B Lighting Logger Details 
For this study, the team exclusively used Hobo UX90—02 loggers, which meet ISO-NE MVDR 
requirements (Section 10.2) for accuracy of less ±2 minutes per month. Loggers that were 
installed in locations susceptible to light pollution from either the sun or other fixtures were 
installed with a fiber optic attachment (light pipe).  

Figure B-1 and Figure B-2 display diagrams of the Hobo UX90 logger and the light pipe 
connection. 

Figure B-1: Hobo UX 90 Loggers 

 

 

Figure B-2: Fiber Optic Eye 
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Appendix C Hours-of-Use Annualization and Modeling 
Because each light logger was installed for only a portion of the year, sinusoidal models were 
fitted to each logger in order to annualize the data and make it representative of an entire 12-
month period. The team drew upon the methods outlined in the California Upstream Lighting 
Program Evaluation62 as well as the Northeast Residential Lighting Hours-of-Use Study63 and fit 
sinusoidal models to each logger (one for weekdays and one for weekends) in order to annualize 
the readings. The sinusoidal models for each logger took the following form: 

hd = α + βsin(θd) + εd 

Where 

 hd = hours of use on day d, 

 θd = angle for day d, where θd is 0 and the spring and fall equinox, π/2 for d = December     

21, and -π/2 for d = June 21, 

 α and β are regression coefficients,  

 εd is the residual from the regression. 

In each model, α represents the average weekday (or weekend day) usage for a given logger. 
Because a weekday model and a weekend model were fitted for each logger, we calculated the 
overall average usage for the year for each logger as a weighted average of the α from the 
weekday model and the α from the weekend model (see below for more details). 

Model fits with an estimated β coefficient having an absolute value greater than 10 and those 
with standard error for β greater than one were classified as “poor.” Additionally, the team 
classified as “poor” any fits yielding an annual average (α) less than or equal to zero or greater 
than 24. In both weekday and weekend models, the average yearly weekday/weekend value for 
each poor-fitting logger was set to the average daily weekday/weekend usage over the period for 
which the logger had data available rather than the estimated intercept (α) from the 
corresponding regression model. We then calculated the overall average annual daily hours of 
use for each logger by averaging the weekend- and weekday-specific averages in proportion to 
the number of weekend/weekday days over the course of the year. Specifically: 

.݃ݒܽ ௜ݑ݋݄ ൌ
ሺ݊௪ௗߙ௪ௗ,௜ ൅ ݊௪௘ߙ௪௘,௜ሻ

݊௪ௗ ൅ ݊௪௘
 

 

                                                 
62 KEMA, Inc. and the Cadmus Group, Inc. Final Evaluation Report: Upstream Lighting Program Volume 1. 
Prepared for California Public Utilities Commission, Energy Division. February 8, 2010. 
63 NMR Group, Northeast Residential Lighting Hours-of-Use Study, 2014. 
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Where i indexes each logger, nwd is the number of weekdays over the year, nwe is the number of 
weekend days over the year, αwd,I is the average weekday usage for logger i, and αwe,I is the 
average weekend usage for logger i. 

Table C-1 summarizes the performance of the sinusoidal models across all loggers. The models 
performed quite well, with nearly all model fits classified as “good.” 

Table C-1: Model Performance 

Day Fit 
# 

Loggers 

Intercept (α) Slope (β) 

Avg. 
Estimate 

Avg. 
Std. 

Error 

25th 

pctile 
t-stat 

75th 

pctile 
t-stat 

Avg. 
Estimate 

Avg. 
Std. 

Error 

25th 

pctile 
t-stat 

75th 

pctile 
t-stat 

Weekday 
Good 487 1.85 0.14 4.71 14.00 0.07 0.18 1.07 3.82 
Poor 1 0.00 0.00 -- -- 0.00 0.00 -- -- 

Weekend 
Good 479 1.73 0.20 3.51 9.34 0.06 0.25 0.75 2.87 
Poor 9 6.07 0.55 11.99 13.32 1.26 0.69 1.88 2.42 

 

The annualized HOU estimates obtained from the sinusoidal models were then included as the 
dependent variable in a robust weighted regression analysis to estimate the adjusted average 
HOU. The model took the following form: 

ܷܱܪ ൌ ߙ ൅෍ሺߚ௝ ൈ .݉݋݋ݎ ௝ሻ݁݌ݕݐ
௝

൅෍ሺߛ௞ ൈ ௞ሻݑ݀݁
௞

൅ ሺ߰ ൈ ݊. ሻ݈݀݋݄݁ݏݑ݋݄ ൅ ߳ 

In the specification above, α, βj, γk, and ψ represent regression coefficients to be estimated by the 
model, and ε represents the error term. Room types were determined during the on-site visits, 
while education and household size were collected as part of the telephone survey.  While 
several other variables were considered as predictors in the model—including home type, 
income, tenure, if there are children under 18 in the home, and number of persons per 
bedroom—the above model demonstrated the best model fit as measured by both the Akaike 
Information Criterion64 and the Bayesian Information Criterion,65 two commonly used criteria 
for model selection.  

                                                 
64 Cavanaugh, Joseph E. “Lecture II: The Akaike Information Criterion.” Lecture presented for University of Iowa 
Model Selection course (171:290). August 28, 2012. Accessed October 7, 2014. 
http://myweb.uiowa.edu/cavaaugh/ms_lec_2_ho.pdf 
65 Cavanaugh, Joseph E. “Lecture V: The Bayesian Information Criterion.” Lecture presented for University of Iowa 
Model Selection course (171:290). September 25, 2012. Accessed October 7, 2014. 
http://myweb.uiowa.edu/cavaaugh/ms_lec_5_ho.pdf 
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Table C-2 below summarizes the regression coefficients obtained for the education and 
household size variables from the regression model. 

Table C-2: Demographic Regression Coefficients 

Variable Level Coefficient 
90% 

Confidence 
Interval*

p-value 

Education 

Grad/Adv. Degree 0.674 (-0.235, 1.583) 0.220 
Bachelor’s Degree 0.520 (-0.463, 1.502) 0.381 
Associate’s Degree 0.700 (-0.411, 1.810) 0.297 
Some College 1.757 (0.626, 2.888) 0.012 
HS or GED    

# People in home Continuous 0.242 (0.036, 0.448) 0.054 

 
In the table above, the blank cells correspond to the “HS or GED” education category being the 
baseline education level in the model. The number of people in the household entered the model 
as a continuous predictor. 
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Appendix D Price Elasticity Analysis Methodology 
Table D-1 shows that over 2.5 million bulbs were incentivized in FY2014, according to audited 
program records. The price elasticity analysis focuses exclusively on the 84.5% of program bulbs 
delivered through markdowns at participating retailers via the upstream lighting program. Price 
elasticity modeling is not an appropriate method to estimate free ridership for free products.66 

Table D-1: FY2014 Distribution of Efficient Bulbs by Delivery Channel 

Delivery Channel Number of Bulbs Percent of Program Bulbs 
Point of sale discount 2,148,352 84.5% 

Giveaways 395,076 15.5% 
Total 2,543,428 100.0% 

 

D.1 Data Sources and Data Management 

Three primary data sources were utilized to estimate the free ridership ratio for the upstream 
component of the Retail Lighting Program.  

1. The program implementer, APT, provided a detailed record of weekly package sales 
by product and retailer. The key elements from the APT file for this analysis were the 
regular retail price per package (or what the product would have cost absent any 
program incentive) and any manufacturer rebate offered for the product.  

2. The program auditor, EFI, provided a detailed record of the number of packages sold 
and given away at each location for each participating retailer. The EFI data also 
contained relevant details about the product such as wattage, pack size, bulb type, part 
number, and manufacturer. Unlike the APT data, which reported bulb sales by week 
for each retailer, the EFI data provided start and end dates associated with each sales 
record. The length of these sales periods ranged from 1 to 90 days. The average sales 
period was 18 days. 

3. APT also provided a list of the promotional events conducted during FY2014, 
including the date, retailer, and city where the promotional event was held. 

Components from each of these data sources were merged to create the final analysis data set.  
Where the APT and EFI data sets disagreed, the evaluation team considered the EFI data the 
“system of record” for bulb sales, rebate amounts, and product details such as bulb wattage and 
pack size.  The validity of the free ridership calculations is highly dependent on the accuracy of 
price estimates in the absence of the program. Elasticity estimates are a function of the number 
of bulbs sold and the customer-facing price, which is calculated by subtracting the program 
rebate and any manufacturer rebate from the original retail price. In order to generate accurate 

                                                 
66 Taking the natural log of the price is a fundamental component of demand modeling and the natural log of $0.00 
is undefined. 
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price and sales data, the evaluation team matched regular retail prices and manufacturer 
discounts provided in the APT data to sales records and program rebate amounts from the EFI 
data based on four parameters: 

 Retailer 

 Bulb wattage 

 Model number  

 Number of bulbs per pack 

Successful matches were then screened to ensure that the numbers of bulbs sold were reasonably 
comparable between the APT and EFI data. Wherever possible, records from the EFI data that 
did not have an obvious counterpart in the APT data were compared individually to determine 
the appropriate match. The most common issue found to cause mismatches was the model 
number naming convention, which often could be corrected through visual inspection. The 
evaluation team also observed that the APT data included several non-integer wattage values, 
while all EFI wattages were expressed as integers—where the APT data designated a product as 
13.5 Watts, the EFI data designated it as 14 Watts. In the end, approximately 4.4% of the records 
could not be positively matched between the EFI and APT data sets. Additionally, because the 
EFI data track invoices and the APT data track sales (which precede invoices), a regular retail 
price could not be assigned to some bulbs—this represented 0.8% of bulbs.   

During FY2014, 58.1% of program bulbs were only offered at a single price point by the same 
store location, approximately 20% more than in FY2013. Initially, the evaluation team chose to 
exclude these product/retailer combinations from the analysis because products with no price 
variation cannot provide meaningful information about demand elasticity. However, the 
evaluation team ultimately elected to include single-price bulbs in the analysis in order to 
produce more robust estimates of the model’s price effects. By removing 58.1% of total program 
sales, the analysis would have effectively disregarded the information these bulbs provide on 
non-price coefficients (e.g., bulb type, wattage, pack size). 

As a result, the final analysis data set included 94.8% of the reported 2,148,352 bulbs in the 
upstream component of the program. The data set included bulb sales from 250 distinct store 
locations and 12 unique retailers. Table D-2 displays the number of bulb sales for each bulb type 
included in the analysis. 

Table D-2: Number of Store Locations and Sales by Bulb Type 

Bulb Type 
Number of Store 

Locations 
Bulbs Sold  

LED 54 102,875 
Specialty CFL 132 155,845 
Standard CFL 250 1,860,190 
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Once the EFI and APT data sets were successfully merged, the evaluation team used the 
promotional event database to add an indicator variable specifying whether a promotional event 
occurred at the store during the sales period.67 This term allowed the model to account for 
increased bulb purchases observed in these periods and to remove the effects of promotional 
events when estimating the sales that would have occurred absent the program. 

D.2 Price Elasticity Modeling  

The first step of the modeling process was to standardize the duration of each observation. The 
EFI data set included 242 unique sales periods ranging from one to ninety days in duration. One 
would naturally expect a larger quantity of bulbs to be sold during a ninety-day period than 
during a three-day period, assuming all other factors are held constant. Because sales duration is 
a reporting convention of the retailers rather than an actual predictor of sales, the bulb count for 
each record was converted to an “average daily sales” variable. The distribution of the average 
daily sales variable was then examined to assess the appropriate type of model.  

Figure D–1: Distribution of Daily Bulb Sales68 

 

Figure D–1 shows that average daily bulb sales are clearly not normally distributed. The 
evaluation team ultimately elected to use a negative binomial regression model to explain bulb 

                                                 
67 Some promotional events were effectively ignored in this analysis because these organizations did not have any 
program bulbs in the EFI data for FY2014. 
68 The “zero” bin represents any product that sold less than 0.5 bulbs per day during the sales period. The data set 
did not include any actual records with zero sales. 
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sales as a result of various parameters.69 This technique was also used for the price elasticity 
analysis in FY2011 and FY2013, thus allowing for more meaningful comparisons.70 

The final model specification is shown below: 

lnሺݏܾ݈ݑܤሻ ൌ ଵߚ	 ൅ ሾߚଶ ∗ lnሺܲ݁ܿ݅ݎሻሿ ൅ ሾߚଡ଼ ∗ Retailer ∗ lnሺPriceሻሿ
൅ ሾߚଢ଼ ∗ Status ∗ lnሺPriceሻሿ ൅ ሾୖߚ ∗ Retailerሿ ൅ ሾߚୗ ∗ Statusሿ ൅ ሾߚ୛ ∗ Wattageሿ
൅ ሾߚଷ ∗ Promoሿ ൅ ሾߚ୔ ∗ Pack	Sizeሿ ൅ ሾߚ୑ ∗ Monthሿ ൅  ߝ

Where: 

Bulbs   = Average daily bulb sales 
Price   = Retail price after discounting 
Retailer   = Dummy variable structure for participating retailers 
Wattage   = Bulb wattage 
Status   = Dummy variable structure for bulb type (standard, specialty, LED)  
Promo   = Indicator variable equal to 1 if a promotional event occurred during the  

 sales period; set equal to 0 otherwise 
Pack Size   = Number of bulbs in the package 
Month   = Dummy variable structure for the month of the year71 
β1-β3   = Single coefficients determined via regression 
βX, βY, βR, βS, βP, βM, and βW 

= A series of coefficients with (n-1) different values where n is the number 
 of levels 
 

All regression coefficients are presented in Table D-8. Using the coefficients from the model, the 
evaluation team was able to estimate bulb sales under various alternate conditions. In order to 
quantify the free ridership ratio, the evaluation team was specifically interested in what the 
estimated bulb sales would have been: 

1. At the original retail price minus any manufacturer rebates  
2. Absent any promotional events 

In select cases, multiple promotional events occurred during a single sales period; however, the 
evaluation team determined that a simple indicator variable was sufficient to account for the 
presence of a promotional event because multiple events occurred so infrequently that any 
additional effects would be lost in the rounding of results.   

                                                 
69 A Poisson regression was originally considered, but the dispersion parameter of the negative binomial version of 
the model proved to be significant, indicating that the Poisson model would not sufficiently explain the variability 
observed (i.e., the model did not include every factor that affects bulb sales). Negative binomial regression assumes 
that the counts being analyzed follow a negative binomial distribution, and Poisson regression assumes that the 
counts follow a Poisson distribution. 
70 “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report.” The Cadmus Group, Inc. 1 
November 2012. <http://www.efficiencymaine.com/docs/Efficiency-Maine-Residential-Lighting-Program-Final-
Report_FINAL.pdf> 
71 Because many sales periods crossed calendar months, the midpoint of the sales period was used to assign each 
record to a calendar month. 
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In addition, the evaluation team did not explore the relationship between sales velocities and off-
shelf product placement (e.g., end caps, wing stacks). Efficiency Maine has fostered strong 
relationships with retailers, resulting in preferred product placement that may have a significant 
impact on sales independent of price changes. Therefore, the estimated free ridership values are 
likely conservative because they do not account for the effects of favorable placement. 

The evaluation team used a dummy “month” variable to account for sales volume seasonality.  
Figure D–2 shows total packs sold during each month and demonstrates clear demand 
differences by month. These differences are likely a function of two factors: naturally occurring 
sales patterns and variations in program intensity.  By including the “month” variable, the model 
runs the risk of attributing some program-related effects to natural seasonal variation. On the 
other hand, leaving it out would credit the program with increased sales from seasonal trends. 
Since both methods carry inherent drawbacks, the evaluation team elected to include the 
“month” variable because it produces the more conservative net-to-gross savings estimate. 

Figure D–2: Total Packs Sold by Month 

 

 

Based on the price elasticity modeling, the free ridership estimate for the upstream component of 
the Retail Lighting Program for FY2014 is 23.6%. This value was calculated by summing the 
estimated bulb sales at program conditions and the estimated bulb sales at assumed conditions 
absent the program for each bulb type and rated wattage. A weighted average delta watts value 
was calculated for each wattage and bulb type based on the corresponding lumen output72 and its 

                                                 
72  ENERGY STAR Qualified Lamps Product List. Posted July 17, 2013. 
<https://www.energystar.gov/index.cfm?c=product_specs.pt_product_prod_list>  
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alignment with the EISA phase-in schedule.73 These values were then used to calculate delta 
watts values at program and non-program conditions for each wattage and bulb type, and finally 
to estimate the free ridership ratio by bulb type. This calculation is shown in Table D-3. 

Table D-3: Calculation of Free Ridership Ratio – Step 1 

Bulb Type Wattage 
Est. Bulb Sales 

Program 
Est. Bulb Sales 

No Program 
Weighted Average 

Delta Watts 
Program Delta 

Watts 
No Program 
Delta Watts 

Free 
Ridership 

LED 

6 11,689 2,455 29.5 344,447 72,343 21.0% 
8 11,860 787 25.4 300,908 19,968 6.6% 
9 10,995 2,630 27.5 302,285 72,307 23.9% 
10 13,707 4,525 39.8 544,937 179,896 33.0% 
11 4,094 1,290 45.8 187,617 59,117 31.5% 
12 22,789 5,827 40.2 915,426 234,068 25.6% 
13 26,894 4,760 25.9 695,676 123,128 17.7% 
14 5,391 1,327 40.6 218,612 53,812 24.6% 
15 1,684 973 44.5 75,015 43,343 57.8% 
17 224 126 58.0 12,992 7,308 56.3% 
18 608 330 35.9 21,853 11,861 54.3% 
20 1,798 921 39.0 70,122 35,919 51.2% 

LED Subtotal 111,733 25,951 35.3 3,944,175 916,070 23.2% 

Specialty 
CFL 

7 3,855 2,657 29.4 113,417 78,171 68.9% 
9 10,148 7,261 27.6 279,711 200,136 71.6% 
11 7,129 5,068 26.6 189,719 134,871 71.1% 
12 3,194 2,230 28.0 89,432 62,440 69.8% 
13 19,351 8,510 38.3 741,285 325,995 44.0% 
14 55,698 35,512 39.7 2,211,065 1,409,734 63.8% 
15 25,623 17,274 37.8 967,802 652,453 67.4% 
16 3,350 2,527 31.0 103,850 78,337 75.4% 
18 3,903 2,463 35.6 139,103 87,782 63.1% 
19 1,454 1,208 35.0 50,890 42,280 83.1% 
23 6,408 5,300 49.0 313,992 259,700 82.7% 
26 4,467 3,494 46.0 205,482 160,724 78.2% 
32 2,413 2,149 68.0 164,084 146,132 89.1% 
33 753 668 67.0 50,451 44,756 88.7% 
55 72 66 45.0 3,240 2,970 91.7% 
68 601 565 32.0 19,232 18,080 94.0% 

Specialty CFL Subtotal 148,419 96,952 39.1 5,803,183 3,790,823 65.3% 

Standard 
CFL 

9 27,077 11,571 27.6 746,328 318,933 42.7% 
10 48,494 14,455 26.9 1,304,100 388,724 29.8% 
11 616 259 26.6 16,393 6,893 42.0% 
13 1,274,924 167,206 38.3 48,838,904 6,405,211 13.1% 
14 343,888 86,384 39.7 13,651,455 3,429,219 25.1% 
18 12,076 7,057 35.6 430,390 251,512 58.4% 
19 46,101 18,881 35.0 1,613,535 660,835 41.0% 
20 15,243 9,657 33.0 503,019 318,681 63.4% 
23 148,118 67,798 49.0 7,257,782 3,322,102 45.8% 
26 70,417 23,263 46.0 3,239,182 1,070,098 33.0% 
30 262 229 42.0 11,004 9,618 87.4% 
40 880 765 60.0 52,800 45,900 86.9% 
42 1,676 1,480 58.0 97,208 85,840 88.3% 
55 419 383 45.0 18,855 17,235 91.4% 

Standard CFL Subtotal 1,990,191 409,388 39.1 77,816,468 16,007,071 20.6% 

                                                 
73 See Table C-2 in Efficiency Maine Residential Technical Reference Manual. Version 2014.1, effective July 1, 
2013. 
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In order to produce a free ridership estimate for the entire upstream component of the program, 
the free ridership estimates for each bulb type from Table D-3 were used to calculate a weighted 
average free ridership estimate for the collective program. This calculation is shown in Table 
D-4.   

Table D-4: Calculation of Free Ridership Ratio – Step 2 

Bulb Type FY2014 Bulbs 
Average Delta 

Watts 
Total Delta Watts Delta Watts FR 

LED 113,376 35.3 4,002,173 23.2% 
Specialty CFL 140,699 39.1 5,501,331 65.3% 
Standard CFL 1,894,277 39.1 74,066,231 20.6% 

All Bulbs 2,148,352 38.9 83,569,734 23.6% 

 

The evaluation team used a slightly different methodology to estimate free ridership ratios in 
FY2014 than in FY2013. First, the original 2013 model specification74 included product model 
as a predictor in estimating sales and omitted retailer and bulb type as standalone predictors 
(these variables were interacted with price in the original 2013 model specification). In the 2014 
analysis, product model was left out of the model, and both retailer and bulb type were included 
as standalone parameters, thus allowing the model to quantify the direct effects of these two key 
variables. 

Second, whereas the 2014 model includes all program sales, the 2013 model did not include 
sales of bulbs that were offered at only a single price point. As discussed earlier, the evaluation 
team elected to include single-price bulbs in the 2014 analysis in order to produce more robust 
estimates of the model’s price effects. However, this made it problematic to compare the FY2014 
and FY2013 results in a meaningful way. To address these discrepancies, the evaluation team re-
ran the 2014 model using the FY2013 sales data in order to provide an “apples-to-apples” 
comparison. In addition, we ran a “stacked” analysis using combined FY2013 and FY2014 data.  
Table D-5 compares the estimated free ridership ratios for FY2013, FY2014, and the combined 
FY2013 and FY2014 data sets. It also includes the free ridership estimates from a similar 
analysis completed in 2012 that closely resembles the original 2013 model specification.   

                                                 
74 Residential Lighting Program Freeridership Analysis – FY2013. Memorandum. June 17, 2014 
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Table D-5: Comparison of FY2012 - FY2014 Free Ridership Estimates75 

Bulb Type 
Estimated Free Ridership Ratios 

FY201276 FY2013 FY2014 FY2013 + FY2014
LED N/A 28.4% 23.2% 23.4% 
Specialty CFL 92% 80.8% 65.3% 74.5% 
Standard CFL 32% 25.6% 20.6% 24.0% 
Total 34% 31.3% 23.6% 28.3% 

 

The free ridership estimate for the upstream component of the FY2014 program is 23.6%, 
representing a 7.7% decrease from the FY2013 program estimate. Free ridership decreased 
across all bulb types in FY2014 compared to FY2013, suggesting that the bulbs are more price-
elastic than they were a year ago (i.e., sales are more responsive to price changes).   

Table D-6 compares the customer-facing price per bulb to the normal retail price per bulb absent 
the program for each of the three bulb types in the FY2014 program. Free ridership estimates are 
also provided for each bulb type. Standard CFL bulbs were discounted most aggressively and 
exhibited the lowest free ridership ratio, suggesting that sales react to price changes. Specialty 
CFL bulbs were discounted the least and exhibited the highest free ridership, meaning that they 
were the least elastic of the three bulb types.  

Table D-6: Discount Levels and Free Ridership Ratio by Bulb Type, FY2014 

Bulb Type 
Average Retail 
Price per Bulb 

Average 
Discounted Price 

per Bulb 

Percent of Original 
Retail Price 

Free Ridership 

LED $16.23 $8.03 49.5% 23.2% 
Specialty CFL $4.22 $2.69 63.7% 65.3% 
Standard CFL $1.98 $0.46 23.2% 20.6% 

 

Figure D–3 shows estimated free ridership ratios for each of the 12 participating retailers in the 
upstream program analysis data set for FY2014. It is important to note that only six of these 
retailers—Retailer #1, Retailer #2, Retailer #7, Retailer #9, Retailer #10, and Retailer #12—
offered the same products at multiple rebate amounts during FY2014, allowing retailer-specific 
price effects to be included in their free ridership calculations. Free ridership ratios for the 
remaining six retailers were calculated using estimated program and non-program bulb sales 
based on the average price effects observed among the six retailers with price variation and their 
non-price-related parameters from the model (e.g., bulb type, wattage, pack size). 

                                                 
75 FY2013 and FY2013 + FY2014 free ridership values are weighted by wattage rather than delta watts.  FY2014 
free ridership values are weighted by delta watts. 
76 “Efficiency Maine Trust Residential Lighting Program Evaluation: Final Report.”  The Cadmus Group, Inc. 1 
November 2012. <http://www.efficiencymaine.com/docs/Efficiency-Maine-Residential-Lighting-Program-Final-
Report_FINAL.pdf> 
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Figure D–3: Free Ridership Estimates by Retailer, FY2014 

 

The low free ridership ratios shown in Figure D–3 for Retailer #4, Retailer #9, and Retailer #12 
are likely driven, at least in part, by aggressive discounting of standard CFL bulbs, which made 
up a majority of program sales in FY2014. It is also important to note that retailers with high free 
ridership ratios (Retailer #2, Retailer #5, Retailer #8, and Retailer #11) collectively represent less 
than 2% of total program sales.   

Table D-7 shows sales-weighted average discount dollar amounts and percentages by retailer and 
bulb type. Notice that Retailer #5 and Retailer #11 also showed aggressive discounting of 
standard CFLs, but exhibited much higher free ridership ratios compared to Retailer #4, Retailer 
#9, and Retailer #12. After a closer look at the retailers, the evaluation team determined that 
these discrepancies are likely a function of the markets in which these retailers operate and the 
varying levels of their customers’ price sensitivity.   
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Table D-7: Discount Levels by Bulb Type, FY2014 

Bulb Type Retailer 
Average 
Original 

Retail Price 

Average 
Discounted 

Price 

Average 
Discount 
Amount 

Average 
Percent 
Discount 

Free 
Ridership 

LED 

Retailer #1 $40.11 $30.49 $9.62 24% 45% 

Retailer #3 $9.18 $2.30 $6.88 75% 5% 

Retailer #7 $21.86 $11.26 $10.60 48% 30% 

Retailer #9 $21.48 $12.04 $9.44 44% 7% 

Retailer #10 $15.82 $7.92 $7.90 50% 30% 

Retailer #12 $16.91 $10.54 $6.37 38% 38% 

Specialty 
CFL 

Retailer #1 $9.25 $7.52 $1.73 19% 87% 

Retailer #2 $7.75 $6.49 $1.27 16% 97% 

Retailer #3 $5.33 $4.08 $1.25 23% 75% 

Retailer #6 $13.94 $12.69 $1.25 9% 91% 

Retailer #7 $2.53 $1.34 $1.19 47% 51% 

Retailer #9 $5.20 $3.37 $1.83 35% 60% 

Retailer #10 $5.00 $3.20 $1.79 36% 67% 

Retailer #12 $4.61 $3.10 $1.51 33% 75% 

Standard 
CFL 

Retailer #1 $2.54 $0.76 $1.77 70% 33% 

Retailer #2 $2.35 $1.10 $1.25 53% 71% 

Retailer #3 $2.26 $1.01 $1.25 55% 33% 

Retailer #4 $1.50 $0.25 $1.25 83% 14% 

Retailer #5 $1.50 $0.25 $1.25 83% 79% 

Retailer #6 $4.80 $3.55 $1.25 26% 68% 

Retailer #7 $3.12 $1.97 $1.15 37% 51% 

Retailer #8 $3.15 $1.90 $1.25 40% 74% 

Retailer #9 $1.90 $0.22 $1.68 88% 4% 

Retailer #10 $2.05 $0.63 $1.42 69% 34% 

Retailer #11 $1.51 $0.26 $1.25 83% 71% 

Retailer #12 $1.84 $0.26 $1.58 86% 18% 

While the evaluation team believes that price elasticity of demand modeling is the most 
appropriate method to estimate free ridership for the upstream component of the Retail Lighting 
program, it is important to note the limitations of this methodology. Some potential threats to 
validity include: 

 The amount of product price variation. Free ridership estimates rely on estimates of bulb 
sales absent any discount. If a package of bulbs is normally sold at $9.99 absent any 
discount, but the sales data only includes customer-facing prices of $2.49 and $2.99, the 
model must estimate far “out of sample” to predict what sales would have been at $9.99. In 
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this example, the difference between the two observed price points is small relative to the 
difference between observed prices and the normal retail price absent any incentive. 

 Light bulbs are substitute goods with positive cross-price elasticity, and the model does not 
completely capture these effects. Similar light bulbs are largely interchangeable to customers. 
This means that purchase behavior for light bulbs is a function not only of their own pricing, 
but also the pricing of other comparable light bulbs in that store.   

Figure D–4 and Figure D–5 illustrate the concept of cross-price elasticity by comparing the 
customer-facing bulb prices and average daily sales for two comparable standard CFL bulbs sold 
by the same store location. Figure D–4 displays the price response captured by the model—when 
the customer-facing bulb price drops (mid-February), average daily bulb sales increase sharply.  
However, Figure D–5 shows a drop in bulb sales for the comparable bulb during the same period 
even though the customer-facing price remains unchanged. 

Figure D–4: Cross-Price Elasticity Example - Part 1 
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Figure D–5: Cross-Price Elasticity Example - Part 2 
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Table D-8: FY2014 Regression Coefficients 

Analysis of Maximum Likelihood Parameter Estimates 

Mapping to 
Model 

Algorithm Parameter   DF Estimate 
Standard 

Error 
Wald 95% 

Confidence Limits 
Wald Chi-

Square Pr > Chi-Sq 

Intercept   1 1.5332 0.1292 1.28 1.7864 140.86 <.0001 
Model intercept 

is β1. 

ln_retail   1 -0.8375 0.0123 -0.8615 -0.8135 4670.12 <.0001 β2 

ln_retail*Status LED 1 -0.7149 0.0544 -0.8216 -0.6082 172.44 <.0001 
These are the 

price-interaction 
βY coefficients 
with values for 

each level of the 
"status" variable. 

ln_retail*Status SPEC BULB 1 0.2384 0.0234 0.1925 0.2843 103.54 <.0001 

ln_retail*Status STAN BULB 0 0 0 0 0 . . 

ln_retail*retailer Aubuchon 1 -0.0483 0.0399 -0.1266 0.03 1.46 0.2264 
These are the 

price-interaction 
βX coefficients 
with values for 

each level of the 
"retailer" 
variable. 

ln_retail*retailer BJ's 1 -0.4147 0.1034 -0.6174 -0.212 16.08 <.0001 

ln_retail*retailer Big Lots 1 0.3979 0.1361 0.1312 0.6646 8.55 0.0035 

ln_retail*retailer Dollar Tree 1 -0.2481 0.0401 -0.3268 -0.1695 38.24 <.0001 

ln_retail*retailer Family Dollar 1 0.7033 0.0437 0.6176 0.7889 258.79 <.0001 

ln_retail*retailer Hannaford 1 -0.4197 0.1441 -0.7023 -0.1372 8.48 0.0036 

ln_retail*retailer Lowe's 1 -0.3006 0.0311 -0.3616 -0.2397 93.54 <.0001 

ln_retail*retailer Reny's 1 0.2708 0.161 -0.0447 0.5864 2.83 0.0926 

ln_retail*retailer Sam's Club 1 -0.6157 0.0303 -0.6751 -0.5563 413.04 <.0001 

ln_retail*retailer The Home Depot 1 -0.1421 0.0142 -0.17 -0.1142 99.52 <.0001 

ln_retail*retailer Walgreens 1 0.6465 0.2985 0.0614 1.2316 4.69 0.0303 

ln_retail*retailer Walmart 0 0 0 0 0 . . 

retailer Aubuchon 1 -0.7348 0.0621 -0.8564 -0.6131 140.15 <.0001 
These are the βR 
coefficients with 
values for each 

level of the 
"retailer" 
variable. 

retailer BJ's 1 0.4612 0.0987 0.2677 0.6547 21.82 <.0001 

retailer Big Lots 1 -1.3095 0.0882 -1.4825 -1.1365 220.19 <.0001 

retailer Dollar Tree 0 0 0 0 0 . . 

retailer Family Dollar 0 0 0 0 0 . . 

retailer Hannaford 1 0.1305 0.1882 -0.2383 0.4994 0.48 0.488 

retailer Lowe's 1 0.5096 0.0366 0.4378 0.5813 193.79 <.0001 

retailer Reny's 1 -0.4421 0.1184 -0.6741 -0.21 13.94 0.0002 

retailer Sam's Club 1 1.8734 0.0418 1.7915 1.9553 2010.97 <.0001 

retailer The Home Depot 1 0.8283 0.0142 0.8004 0.8562 3389.47 <.0001 

retailer Walgreens 1 0.2672 0.4052 -0.527 1.0614 0.43 0.5096 

retailer Walmart 0 0 0 0 0 . . 

Status LED 1 4.8257 0.1296 4.5718 5.0797 1386.95 <.0001 
These are the βS 
coefficients with 
values for each 

level of the 
"status" variable 
(i.e. bulb type). 

Status SPEC BULB 1 0.1187 0.0313 0.0574 0.18 14.42 0.0001 

Status STAN BULB 0 0 0 0 0 . . 

Wattage 6 1 -1.4104 0.1717 -1.7469 -1.0738 67.47 <.0001 
These are the βW 
coefficients with 
values for each 

level of the 
"wattage" 
variable. 

Wattage 7 1 -1.311 0.1377 -1.5808 
-

1.0412 
90.71 <.0001 

Wattage 8 1 -2.4909 0.2055 -2.8936 
-

2.0882 
146.98 <.0001 
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Analysis of Maximum Likelihood Parameter Estimates 

Mapping to 
Model 

Algorithm Parameter   DF Estimate 
Standard 

Error 
Wald 95% 

Confidence Limits 
Wald Chi-

Square Pr > Chi-Sq 

Wattage 9 1 -1.1791 0.1288 -1.4315 
-

0.9266 
83.8 <.0001 

Wattage 10 1 -1.2586 0.131 -1.5154 
-

1.0017 
92.25 <.0001 

Wattage 11 1 -1.6772 0.1393 -1.9502 
-

1.4042 
145 <.0001 

Wattage 12 1 -0.7105 0.1382 -0.9814 
-

0.4396 
26.43 <.0001 

Wattage 13 1 -0.6179 0.129 -0.8707 -0.365 22.94 <.0001 

Wattage 14 1 -0.5622 0.1267 -0.8106 
-

0.3138 
19.68 <.0001 

Wattage 15 1 -0.8676 0.1292 -1.1208 
-

0.6143 
45.09 <.0001 

Wattage 16 1 -0.6634 0.1387 -0.9353 
-

0.3915 
22.87 <.0001 

Wattage 17 1 -1.5842 0.4028 -2.3737 
-

0.7947 
15.47 <.0001 

Wattage 18 1 -1.3343 0.1362 -1.6011 
-

1.0674 
96.04 <.0001 

Wattage 19 1 -0.8433 0.1285 -1.0952 
-

0.5915 
43.07 <.0001 

Wattage 20 1 -1.1845 0.1367 -1.4523 
-

0.9167 
75.13 <.0001 

Wattage 21 1 -1.313 0.7234 -2.7308 0.1049 3.29 0.0695 

Wattage 23 1 -0.6884 0.127 -0.9373 
-

0.4395 
29.38 <.0001 

Wattage 26 1 -0.6715 0.1317 -0.9297 
-

0.4133 
25.98 <.0001 

Wattage 30 1 -0.2837 0.4325 -1.1314 0.5639 0.43 0.5118 

Wattage 32 1 -0.6301 0.1462 -0.9166 
-

0.3437 
18.59 <.0001 

Wattage 33 1 -0.5249 0.2981 -1.1092 0.0593 3.1 0.0782 

Wattage 40 1 0.4005 0.2288 -0.0479 0.8489 3.06 0.08 

Wattage 42 1 0.0826 0.1581 -0.2273 0.3925 0.27 0.6013 

Wattage 55 1 -0.4702 0.2722 -1.0037 0.0634 2.98 0.0841 

Wattage 68 0 0 0 0 0 . . 

promo_event   1 0.0265 0.0471 -0.0657 0.1187 0.32 0.573 

This is the β3 
coefficient - 

the coefficient 
is positive 
because 

additional bulb 
sales occur 

during a 
promotional 

event. 

Pack_Size 1 1 -1.4929 0.0416 -1.5745 
-

1.4114 
1287.55 <.0001 

These are the 
βP coefficients 
with values for 
each level of 

the "pack size" 
variable. 

Pack_Size 2 1 -1.0288 0.0309 -1.0893 
-

0.9683 
1109.78 <.0001 

Pack_Size 3 1 -0.3732 0.0338 -0.4394 -0.307 122.11 <.0001 

Pack_Size 4 1 -0.1669 0.0177 -0.2016 
-

0.1321 
88.65 <.0001 

Pack_Size 5 1 -0.5741 0.1056 -0.781 
-

0.3672 
29.57 <.0001 

Pack_Size 6 1 -0.3065 0.0334 -0.3719 
-

0.2411 
84.42 <.0001 
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Analysis of Maximum Likelihood Parameter Estimates 

Mapping to 
Model 

Algorithm Parameter   DF Estimate 
Standard 

Error 
Wald 95% 

Confidence Limits 
Wald Chi-

Square Pr > Chi-Sq 

Pack_Size 8 1 0.1592 0.0648 0.0322 0.2862 6.04 0.014 

Pack_Size 10 1 1.7368 0.0546 1.6298 1.8439 1010.98 <.0001 

Pack_Size 12 0 0 0 0 0 . . 

month 1 1 0.0076 0.0236 -0.0387 0.0539 0.1 0.7474 These are the 
βM 

coefficients 
with values for 
each level of 
the "month" 

variable. 

month 2 1 -0.0984 0.0259 -0.1491 
-

0.0477 
14.46 0.0001 

month 3 1 -0.1558 0.0248 -0.2044 
-

0.1072 
39.43 <.0001 

month 4 1 -0.1982 0.025 -0.2471 
-

0.1492 
63.02 <.0001 

month 5 1 -0.2212 0.0253 -0.2709 
-

0.1715 
76.15 <.0001 

month 6 1 -0.1 0.0266 -0.1522 
-

0.0479 
14.14 0.0002 

month 7 1 -0.0358 0.0251 -0.085 0.0134 2.04 0.1536 

month 8 1 0.1609 0.0233 0.1151 0.2066 47.53 <.0001 

month 9 1 0.2037 0.0242 0.1562 0.2512 70.71 <.0001 

month 10 1 0.0039 0.0237 -0.0427 0.0504 0.03 0.871 

month 11 1 -0.0079 0.0246 -0.0562 0.0404 0.1 0.7485 

month 12 0 0 0 0 0 . . 

Dispersion   1 0.4157 0.0049 0.4062 0.4255     

The dispersion 
parameter is 
estimated via 

maximum 
likelihood and 

deals with 
distribution of 
variance - it 

does not affect 
the expected 
sales counts, 

only the 
confidence 
intervals 

around them. 
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Appendix E Cost-Effectiveness Analysis 

E.1 Core Analysis 

The cost-effectiveness analysis utilized avoided costs from the Avoided Energy Supply Costs 
(AESC) in New England 2013 Report.77 The avoided costs detailed in that report were presented 
in 2013 dollars. For this analysis, they were adjusted using a net-present-value (NPV) formula in 
order to take into account the lifetime impacts of lighting measures. A real discount rate of 
1.36% was used in these calculations. 

Additionally, benefit dollar amounts were increased by 1%—one half-year of inflation—to 
account for the fact that the program took place in two calendar years but only one fiscal year. 
This adjustment quantifies the benefits achieved in the 2013 calendar year in 2014 fiscal year 
dollars, assuring a roughly apples-to-apples comparison. 

The first-year avoided costs used for this analysis are detailed in Table E-1. 

Table E-1: First Year Avoided Costs—Dollars 

Avoided Cost Peak Period Unit Value 

 Electric Benefits 

Electric energy 

Winter peak $/kWh $0.055 

Winter off-peak $/kWh $0.047 

Summer peak $/kWh $0.044 

Summer off-peak $/kWh $0.039 

Electric capacity Annual $/kW/yr $20.08 

Transmission & distribution Annual $/kW/yr $120.82 

Intrastate DRIPE 

Winter peak $/kWh $0.002 

Winter off-peak $/kWh $0.001 

Summer peak $/kWh $0.001 

Summer off-peak $/kWh $0.001 

Rest-of-pool DRIPE 

Winter peak $/kWh $0.010 

Winter off-peak $/kWh $0.003 

Summer peak $/kWh $0.008 

Summer off-peak $/kWh $0.003 

Capacity DRIPE Annual $/kW/yr $18.05 

 

Avoided electric costs, when applied to net program savings, resulted in total electric benefits of 
$42,923,143. 

                                                 
77 Hornby, Rick et al. Avoided Energy Supply Costs in New England: 2013 Report. Prepared for the Avoided Energy 
Supply Component (AESC) Study Group. July 12, 2013. 
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Two categories of costs were included in the assessment of total program cost: administrative 
cost to Efficiency Maine, which includes marketing cost, and net measure cost, which is defined 
as the greater of the cost of incentives or the incremental cost of the measure. 

The incremental costs used in this analysis take into account deferred replacement of bulbs. 
Because the baseline halogen bulbs have shorter lifetimes than either CFLs or LEDs, a customer 
would purchase multiple halogen bulbs during the lifetime of one CFL or LED bulb. The 
deferred replacement adjustment resulted in incremental costs of -$2.21 per bulb for CFLs and 
+$6 per bulb for LEDs, assuming halogen bulbs cost $1.25 and are replaced every 1.5 years until 
2020 when the second phase of EISA becomes effective. 

Because of this adjustment, the cost of incentives exceeded the incremental cost of the bulbs for 
both CFLs and LEDs, negating any participant cost. Therefore, the net measure cost for the 
program is equal to the cost of program incentives. Table E-2 details these costs. 

Table E-2: Total Resource Costs 

Cost 
Program 
Overall 

CFLs LEDs 

Administrative costs $1,523,410 $1,455,502 $67,908 

Net measure costs $4,875,271 $3,887,609 $987,663 

  Incentive costs $4,875,271 $3,887,609 $987,663 

  Measure incremental costs - $4,698,540 - $5,378,423 $679,882 

Total resource costs $6,398,681 $5,343,111 $1,055,570 

 

Administrative costs were provided by Efficiency Maine and were assumed to be the same per 
bulb for LEDs as for CFLs. Incentive costs were obtained from FY2014 program tracking data. 
In order to calculate the incremental cost of the lighting measures, the evaluation team used 
estimates from the 2015 Efficiency Maine TRM.78  

A line loss percentage of 8.00% was used. In addition, all bulbs were assigned a measure lifetime 
of six years for the purposes of the core cost-effectiveness analysis. 

E.2 Alternative Methodologies 
The Modified TRC test in use by Efficiency Maine does not take into account emissions benefits 
or HVAC interactive effects. Emissions benefits assign a dollar value to the societal benefits 
associated with decreased emissions due to greater energy efficiency (Table E-3). HVAC 
interactive effects account for the impact of efficient lighting retrofits on heating and cooling 
consumption: because efficient bulb types emit substantially less heat than incandescents, 
lighting retrofits result in a slight decrease in cooling requirements and a slight increase in 
heating requirements. 

                                                 
78 These measure incremental costs are $1.40 per CFL and $9.61 per LED. 
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Table E-3: First Year Avoided Costs for Emissions Benefits and Interactive Effects 

Avoided Cost Peak Period Unit Value 

 Electric Benefits 

Emissions benefit 

Winter peak $/kWh $0.046 

Winter off-peak $/kWh $0.049 

Summer peak $/kWh $0.051 

Summer off-peak $/kWh $0.049 

 Interactive Effects Penalties 

Gas heating Annual $/MMBtu $6.83 

Oil heating Annual $/MMBtu $27.02 

Propane heating Annual $/MMBtu $27.94 

Wood heating Annual $/MMBtu $9.79 

Gas DRIPE Annual $/MMBtu $0.012 

Gas cross-fuel DRIPE Annual $/MMBtu $0.600 

 

The core TRC analysis was calculated using a measure lifetime of six years, whereas the 
estimated lifetimes of program bulbs are about 14 years for CFLs and more than 30 years for 
LEDs. However, the second phase of EISA will require light bulbs to meet a more stringent 
efficiency requirement of 45 lumens per watt in 2020. Savings will decrease dramatically given 
this higher baseline efficiency, such that only about 16% of current annual CFL savings and 19% 
of current annual LED savings will persist after 2020. These lower post-2020 savings are 
included in the alternative analyses presented here; leading to greater program benefits and an 
estimated TRC of 12.62 (see the first column of Table E-4). 

Including interactive effects in the analysis results in a much lower TRC of 3.10. Although 
interactive effects lead to an increase of about $4.3 million in net benefits due to electric savings 
at the cooling end use, the increase in consumption of fossil fuels leads to a $21.1 million 
increase in costs. This is due to the high proportion of Maine households using fuel oil or 
propane for heating and the fact that these fuels have a much higher cost in $/MMBtu than other 
heating fuels (Table E-3). 

Including emissions benefits in the analysis results in a TRC ratio of 19.22, compared to 12.62 
without emissions benefits included (Table E-4). This is due to an avoided non-embedded cost79 
of about $0.40 per kWh saved, which results in $41.8 million in benefits in this analysis. 

The interactive effects heating penalty is large enough to negate about half of the increase in total 
net benefits due to the inclusion of emissions benefits. When both interactive effects and 
emissions are factored into the analysis, the TRC ratio equals 4.68. 

                                                 
79 Hornby, Rick et al. Avoided Energy Supply Costs in New England: 2013 Report. Prepared for the Avoided Energy 
Supply Component (AESC) Study Group. July 12, 2013. Chapter 4.3, p. 4-12. 
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Table E-4: Results Under Alternative Methodologiesi 

Metric 
Neither IE nor 

Emissions 
Included 

IE Included 
Emissions 
Included 

Both IE & 
Emissions 
Included 

Total costs ($) $6,398,681 $27,490,825 $6,398,681 $27,490,825 

Net energy savings (kWh) 63,750,902 65,663,429 63,750,902 65,663,429 

Net demand savings (kW) 25,101 27,110 25,101 27,110 

Electric energy IE factor 1.03 1.03 1.03 1.03 

Electric demand IE factor 1.08 1.08 1.08 1.08 

Total net benefits ($) $80,781,260 $85,115,388 $123,002,618 $128,603,386 

TRC ratio 12.62 3.10 19.22 4.68 
i Benefits formulas in this analysis used measure lifetimes of 14 years for CFLs and 30 years for 
LEDs. 

 

Emissions benefits are calculated using avoided non-embedded costs from the 2013 AESC 
Avoided Cost study. The analysis accounted for electric interactive effects (IE) using an electric 
energy IE multiplier of 1.03 and an electric demand IE multiplier of 1.08, which were applied to 
savings prior to calculating benefits. These multipliers are similar to factors derived from studies 
conducted for or TRMs in use by the states of Connecticut (1.04 and 1.07)80, New York (1.05 
and 1.10)81, Vermont (1.03 and 1.08)82, and Minnesota (1.05 and 1.16)83.  

The analysis accounted for the IE heating penalty using an assumption of 0.0019 MMBtu/year 
per kWh in savings. This number was taken from a Connecticut lighting interactive effects 
study84 which NMR conducted in 2014 and corroborated by the Minnesota TRM, which assumes 
an identical value. NMR then used fossil fuel avoided costs from the AESC study to calculate the 
penalty. These fossil fuel avoided costs were applied proportionally based on the share of Maine 
homes that use each heating fuel.85 

 

                                                 
80 NMR Group, Inc. “Connecticut Residential Lighting Interactive Effects Memo.” Submitted to the Connecticut 
Energy Efficiency Board October 27, 2014. 
81 New York Department of Public Service. New York Standard Approach for Estimating Energy Savings from 
Energy Efficiency Programs. October 15, 2010. 
82 Efficiency Vermont 2013 Technical Reference User Manual: Measure Savings Algorithms and Cost Assumptions. 
August 9, 2013. P. 367. 
83 Minnesota Department of Commerce. State of Minnesota Technical Reference Manual for Energy Conservation 
Improvement Programs, Version 1. 2014. 
84 NMR Group, Inc. “Connecticut Residential Lighting Interactive Effects Memo.” Submitted to the Connecticut 
Energy Efficiency Board October 27, 2014. 
85 These percentages were derived from the American Community Survey 3-year estimates, 2011-2013. 
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Appendix F Delta Watts Analysis Details 

F.1 2012 and 2013 EISA Adjusted Baselines 

In order to maintain consistency with the 2014 TRM, the results presented in the main body of 
the report and in Section F.1 only account for the baseline shifts from EISA implementation that 
took place in 2012 and 2013. Section F.2 presents results for the 2014 calendar year that account 
for the recent baseline shift from EISA implementation that affected 40 and 60 watt incandescent 
bulbs in January of 2014.  

Table F-1 through Table F-4 display the wattage, delta watts, and sales of standard and specialty 
retail bulbs incentivized through the program in FY2014. Lumen output may differ between 
bulbs with identical wattages depending on the color emitted (e.g., soft white or daylight). 
Furthermore, bulbs with identical wattages but different lumens may be categorized in different 
lumen ranges of the EISA phase-in schedule, which results in the assignment of different 
maximum (baseline) wattages.  

When a “dip” occurs in the average baseline wattage column (e.g., a higher wattage CFL or LED 
has a lower baseline wattage), it may be the result of the EISA phase-in schedule in 2012-2013 
(which affected only higher wattage bulbs), because some bulbs are specialty models (and 
therefore exempt from EISA) or because bulbs emit different color light with different lumen 
outputs. 
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Table F-1: FY2014—Standard Retail CFLs 

CFL Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

7 40 33 3,909 <1%

9 40 31 25,205 1%

10 40 30 42,248 2%

11 40 29 5,159 <1%

13 60 47 1,165,598 60%

14 60 46 397,946 20%

15 53 38 5,029 <1%

18 53 35 13,745 1%

19 54 35 39,669 2%

20 53 33 15,534 1%

23 72 49 135,173 7%

26 72 46 95,947 5%

30 72 42 336 <1%

32 72 40 3 <1%

40 100 60 830 <1%

42 100 58 1,207 <1%

55 100 45 457 <1%

68 100 32 576 <1%

Weighted Average 46 1,948,571 100%
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Table F-2: FY2014—Specialty Retail CFLs 

CFL Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

5 40 35 16 <1%

7 40 33 37 <1%

9 40 31 5,740 7%

11 40 29 2,708 3%

12 40 28 2,718 3%

13 60 47 2,208 3%

14 44 30 35,745 41%

15 54 39 17,028 20%

16 47 31 3,339 4%

18 60 42 1,011 1%

19 60 41 654 1%

20 60 40 171 <1%

23 75 52 5,858 7%

26 75 49 5,259 6%

27 100 73 3 <1%

32 100 68 3,031 4%

33 100 67 879 1%

Weighted Average 37 86,405 100%
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Table F-3: FY2014—Standard Retail LEDs 

LED Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

6 40 34 11,516 11%

7 40 33 171 0%

8 40 32 10,607 10%

9 40 31 5,925 6%

10 57 47 25,780 25%

11 60 49 3,143 3%

12 60 48 26,214 26%

13 45 32 12,128 12%

14 58 44 5,447 5%

15 57 42 269 0%

16 53 37 16 0%

18 53 35 231 0%

20 54 34 415 0%

21 53 32 73 0%

22 72 50 232 0%

23 72 49 2 0%

Weighted Average 41 102,169 100%

 

Table F-4: FY2014—Specialty Retail LEDs 

LED Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

8 40 32 34 <1%

10 40 30 2,920 26%

11 40 29 13 <1%

12 47 35 3,297 29%

13 40 27 2,056 18%

14 60 46 5 <1%

15 60 45 1,138 10%

16 60 44 12 <1%

17 75 58 222 2%

18 60 42 26 <1%

19 75 56 13 <1%

20 60 40 1,471 13%

Weighted Average 34 11,207 100%
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F.2 2014 EISA Adjusted Baselines 

Table F-5 through Table F-8 display the wattage, delta watts, and sales of retail CFLs and LEDs 
incentivized through the program in the 2014 calendar year. This section presents results for the 
2014 calendar year that account for the recent baseline shift from EISA implementation that 
affected 40 and 60 watt incandescent bulbs in January of 2014.  

Table F-5: CY2014—Standard Retail CFLs 

CFL Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

7 29 22 1,263 <1%

9 29 20 9,294 1%

10 29 19 11,937 1%

11 29 18 1,634 <1%

13 43 30 596,398 69%

14 43 29 131,982 15%

15 38 23 1,794 <1%

18 53 35 5,095 1%

19 54 35 16,166 2%

20 53 33 5,132 1%

23 72 49 54,387 6%

26 72 46 27,300 3%

30 72 42 106 <1%

32 72 40 3 <1%

40 100 60 262 <1%

42 100 58 463 <1%

55 100 45 167 <1%

68 100 32 274 <1%

Weighted Average 32 863,657 100%
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Table F-6: CY2014—Specialty Retail CFLs 

CFL Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

5 40 35 6 <1%

7 40 33 21 <1%

9 40 31 2,523 9%

11 40 29 714 3%

12 40 28 788 3%

13 60 47 742 3%

14 45 31 11,749 42%

15 55 40 4,984 18%

16 47 31 1,206 4%

18 60 42 216 1%

19 60 41 148 1%

20 60 40 41 <1%

23 74 51 1,759 6%

26 75 49 1,329 5%

27 100 73 3 <1%

32 100 68 1,075 4%

33 100 67 447 2%

Weighted Average 37 27,751 100%
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Table F-7: CY2014—Standard Retail LEDs 

LED Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

6 29 23 4,745 11%

7 29 22 171 <1%

8 29 21 6,388 15%

9 29 20 1,889 5%

10 42 32 9,164 22%

11 43 32 576 1%

12 43 31 11,068 27%

13 35 22 5,420 13%

14 44 30 1,338 3%

15 53 38 119 <1%

16 53 37 16 <1%

18 53 35 14 <1%

20 51 31 105 <1%

21 53 32 73 <1%

22 72 50 232 1%

23 72 49 2 <1%

Weighted Average 27 41,320 100%

 

Table F-8: CY2014—Specialty Retail LEDs 

LED Wattage  
Average Baseline 
Wattage 

Average 
Delta 
Watts  

Number of Total 
Bulb Sales  

Proportion of 
Total Bulb Sales  

8 40 32 24 1%

10 40 30 1,586 35%

11 40 29 13 <1%

12 58 46 1,222 27%

13 40 27 630 14%

14 60 46 5 <1%

15 60 45 520 11%

16 60 44 12 <1%

17 75 58 41 1%

18 60 42 1 <1%

19 75 56 13 <1%

20 60 40 479 11%

Weighted Average 37 4,546 100%

 

 


