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Executive Summary 1 

1. Executive Summary 

This report provides the results of the measurement and verification (M&V) of Sacramento 

Municipal Utility District’s (SMUD’s) Retail Residential Lighting Program (RRLP) 

implemented during 2011, 2012 and 2013.  This is a market-based project that reaches SMUD 

residential customers through the retail channel.  Participating retailers are provided incentives to 

mark down the point of sale price of efficient lighting; compact fluorescent lamps (“CFLs”) and 

light emitting diodes (“LEDs”).   

The program was directed at distributing high-efficiency lighting to the residential sector, 

through local retailers. Table 1-1 shows the total number of verified lamps distributed and 

savings per program year. 

Table 1-1. Incentivized Units by Program Year. 

  CFL LED Total 

2011 2,011,356 27,567 2,038,923 

2012 1,984,810 78,828 2,084,155 

2013 1,297,402 268,868 1,567,255 

Total 5,293,568 375,263 5,690,333 

Over the 2011-2013 program years, a total of 5,293,568 CFLs and 375,263 LEDs were 

distributed in SMUD’s service territory. Overall operating hours are 1.60 per day and 553 

annually. Table 1-2 below shows SMUD’s projected program savings and ADM’s verified 

program savings per year. 

Table 1-2. CFL kWh and kW Savings by Program Year. 

  
Expected kWh Savings Realized kWh Savings Realization Rate Peak kW Savings 

2011 48,460,000  52,976,344 109% 8,886.04 

2012 50,380,000  53,641,609 106% 10,673.87 

2013 50,320,000  34,405,909 68% 6,863.24 

Total 149,160,000  141,023,862 95% 26,423.14 

These M&V results were determined using a sampling methodology that achieved ±10 percent 

precision at the 90 percent confidence level.   

Other key findings from this study included: 

 Average annual operating hours of 561 for CFLs; 

 Average annual operating hours of 969 for LEDs; 

 Average measure life of 9.84 years for CFLs; and  
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 Average measure life of 16 years1 for LEDs.   

This program’s realization rates of 109%, 106% and 68% reflect variances between projected ex 

ante estimates and verified ex post savings resulting from differences in verified overall numbers 

of lamps distributed, the baseline changing over the course of the program years as well as the 

use of measured HOU instead of deemed estimates. 

Below, Table 1-3 presents the results of various SMUD residential lighting characteristics 

calculated during the evaluation. 

Table 1-3. SMUD-Specific Values. 

  CFL LED Overall 

First Year 

Installation Rate 
88.9% 93.9% 90.3% 

Lighting HOU per 

Day 

 

1.54 2.65 1.60 

EUL 9.84 16 - 

Peak Summer CF - .08 

                                                 

1 Source: See www.deeresources.com/index.php?option=com_content&view=article&id=65&Itemid=57.  

Username “DEER” and password “2008” 

http://www.deeresources.com/index.php?option=com_content&view=article&id=65&Itemid=57
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2.  Introduction, Objectives and General Methodology 

2.1 Program Description 

SMUD’s Retail Residential Energy Efficient Lighting Program (the program) provided upstream 

incentives to retailers for the sale of energy efficient CFLs and LEDs from 2011-2013.  The goal 

of the program is to buy down the retail price in an effort to drive residential customers to 

replace incandescent lighting with high efficiency CFLs and LEDs.  Customers can save money 

on their electric bills as well as in replacement costs, as typical lifetime for an incandescent bulb 

is roughly 1,000 hours, compared to an average lifetime of 10,548 hours for CFLs and 26,838 for 

LEDS sold through this program.  In Table 2-1. Verified Incentivized Units Distributed by 

Year. summarizes verified distribution of lamps through the program, followed by forecasted 

savings, both by year. 

Table 2-1. Verified Incentivized Units Distributed by Year. 

  CFLs LEDs 

Total Units 

Incentives 

 

Expected 

kWh 

Savings 

2011 2,011,356 27,567 2,038,923 48,460,000 

2012 2,005,327 78,828 2,084,155 50,380,000 

2013 1,298,387 268,868 1,567,255 50,320,000 

Total 5,315,070 375,263 5,690,333 149,160,000 

2.2 Objectives 

The objectives for the evaluation of the Residential Retail Lighting Efficiency Program are as 

follows for program years 2011, 2012, and 2013:  

 Provide the number and type of installed versus stored lighting equipment. Include the 

hours of usage by lighting type, and the associated reasons, levels, and patterns of 

installation for both efficient and inefficient lighting choices; 

 Develop average hourly residential lighting load curve; 

 Estimate installed base levels prior to the program and at the end of 2013; 

 Sales by retailer (anonymous), channel, lumen output, and type; 

 Variation in distribution of efficient lighting products by household size, income, ethnicity, 

location, type of housing, home ownership vs. rental, etc.; 

 Identify and describe the underlying factors and assumptions contributing to the differences 

between projected and estimated (evaluated) savings; 

 Assess and describe customer knowledge of program and product attributes, experience and 

satisfaction with energy-efficient lighting products, and purchasing behavior and 

installation behavior; 
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 Recommend an appropriate baseline and savings formula for each type of product; and 

 Based upon customer usage and location, estimate the effective useful life of CFL / LED 

lighting. 

2.3 General Methodology 

In general, ADM conducted gross energy savings analysis in accordance with the Department of 

Energy (DOE) Uniform Methods Project (UMP) Residential Lighting Evaluation Protocol.2  The 

UMP is a consistent evaluation framework for residential lighting programs.  This protocol 

includes DOE guidance on how to account for changes in lighting standards brought on by the 

Energy Independence and Security Act of 2007 (EISA). As a result, using this evaluation 

protocol provides SMUD with gross energy and demand impacts that are in accordance with 

industry best practices and can be readily benchmarked against other evaluations applying this 

protocol and rigor level. 

                                                 

2 http://energy.gov/sites/prod/files/2013/11/f5/53827-6.pdf 
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3. Specific Methodology and Gross Savings Estimates 

3.1.1 Customer Surveying 

ADM used a list of randomly selected residences in the SMUD service territory in order to 

facilitate conducting telephone interviews and to recruit participants for on-site visits.  ADM 

calculated that for a sample meeting SMUD’s precision requirements, 200 residents would need 

to be survey, and to this end 212 surveys were completed for this evaluation effort. These 

surveys were collected data needed for both impact and process evaluation activities. 

Data collected via participant surveying is used in assessing: 

 Advertising effectiveness and customer awareness of the program; 

 Customers’ reasons for their lighting purchase;  

 Customer satisfaction with various program factors;  

 Expected customer behavioral changes with the pending changes in lighting standards; and 

 Recommendations for program improvement. 

The survey instrument may be found in Appendix C. 

3.1.2 Sampling for Home Visits 

A subsample of those interviewed were offered an incentive in the form of a gas gift card in 

exchange for allowing ADM on site to take inventories of installed and stored lighting. 

Data of installed lighting recorded included: 

 Room of installation (e.g., living room, kitchen); 

 Lamp Type (e.g., incandescent, CFL, LED); 

 Lamp Shape (e.g., spiral, reflector, flood) 

 Wattage 

Lamp type, shape and wattage were also recorded for stored lighting. This data was used to 

develop in-home lighting saturation. 

While on site, ADM installed photo-sensitive loggers on CFL and LED fixtures to monitor 

lighting operation. This was performed in two waves of installations: (1) March through June, 

and (2) June through August.  The data from these loggers was used to develop estimates of 

annual hours of operation.  The sample was from homes agreeing to participate in the study.  No 

other characterization took place.  ADM calculated that the sample size needed to meet precision 

requirements was 63 homes, however we visited and inventoried 83 homes and conducted end-

use metering at 80 in total. ADM’s collected lighting logger data was combined with data from 

the California Utility Commission’s Residential Lighting Metering Study, which included 291 

homes.  A total of 573 logger files were used in the analysis. 
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3.2 Hours of Use (HOU) Methodology 

Hours of use were estimated through direct monitoring of lighting in the on-site sample homes, 

supplemented by direct monitoring data recorded by the CPUC’s metering study on efficient 

lighting.  Because ADM’s approach included direct monitoring of residential light fixtures, the 

development of a lighting load curve was based on primary data within the SMUD service 

territory. ADM conducted the lighting metering study in two waves: The first wave captured the 

late winter and one shoulder (spring) months while the second wave captured the summer 

season. ADM installed lighting loggers in each sample homes (on efficient lamps in various 

fixture types and locations) for the purpose of calculating HOU. 

Each logger was extrapolated to full annual usage by using a sinusoidal model. Sinusoidal 

modeling assumes that hours of use will vary inversely with hours of daylight throughout the 

year.  This approach is recommended by the National Renewable Energy Laboratory and has 

been used for past HOU estimates in California3 and across the country.4,5 The regression used to 

extrapolate the meter data to a full year is shown in the equation below. 

𝐻𝑑 =  𝛼 + 𝛽 sin(𝜃𝑑) + 𝜀𝑑 

Where: 

Hd = hours of use on day d 

θd = angle for day d, where θd is 0 at the spring and fall equinox, π/2d = December 21, and –

π/2 for d = June 21 

α and β are coefficients determined by the regression 

εd = residual error. 

3.3 Hours of Use Results 

Results of the regressed logger data provided ADM with overall efficient lighting hours of use, 

as well as breakdowns of hours of use by lamp type, lumen bin and room type. All results other 

than those for Closet/Storage and Garage were found to meet precision requirements; 

Closet/Storage and Garage areas lacked a sufficient sample size.  While these areas were logged, 

then overall number in each area is too low to produce a reliable numbers overall daily HOU are 

1.60, which corresponds to 553 annual HOU.  In addition to overall HOU, SMUD expressed 

interest in breakdowns by lamp type, lumen, and room of installation so ADM has included these 

findings. 

                                                 

3 California Upstream and Residential Lighting Impact Evaluation 

4 Northeast Residential Lighting Hours-of-Use Study. NMR Group. 2014. 

5 Are You Turned On? A Hierarchical Modeling Approach for Estimating Lighting Hours of Use. NMR Group. 

2015 
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Table 3-1. Hours Of Use By Lamp Type 

Lamp Type Daily Annual 

CFL 1.54 561 

LED
6
 2.65 969 

Overall 1.60 553 

Table 3-2. Hours of Use By Lumen Output 

Lumen output Daily Annual 

310-749 Lumens   2.04     745  

750-1049 Lumens   1.86     681  

1050-1489 Lumens   1.16     422  

1490-2600 Lumens   1.43     521  

Table 3-3. Hours of Use by Area 

Area/room Daily Annual 

Bathroom   1.36     495  

Bedroom   1.45     531  

Closet/Storage Insufficient sample 

Dining   2.57     938  

Entry   0.84     305  

Exterior   2.60     950  

Garage Insufficient sample 

Hallway/Stairway   1.28     468  

Kitchen   1.91     699  

Living   1.98     723  

Office   1.69     616  

Utility/Laundry   0.30     111  

 

3.4 Gross Electricity Estimate Methodology 

To calculate annual gross energy savings resulting from the program, ADM used the standard 

engineering algorithm presented in the Uniform Methods Project (UMP) Residential Lighting 

Protocol. This algorithm is shown below. 

𝐶𝐹𝐿 & 𝐿𝐸𝐷 𝑎𝑛𝑛𝑢𝑎𝑙 𝑘𝑊ℎ 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝑁𝑈𝑀𝑀𝐸𝐴𝑆 ∗  (
∆𝑊𝑎𝑡𝑡𝑠

1000
) ∗ 𝐼𝑆𝑅 ∗ 𝐻𝑜𝑢𝑟𝑠 ∗ 𝐻𝐶𝐼𝐹7 

Where:  

                                                 

6 LEDs are included in this table as a reference, but only 65 of the 586 total loggers recorded LED operation.  ADM 

believes this number to be too low to consider this to be a robust estimate for this lighting type.  

7 Dimetrosky, S., 2013.  Uniform Methods Project, Chapter 6: Residential Lighting Evaluation Protocol.  Equation 

1, Pg. 6-4.  



Retail Residential Lighting Efficiency Program Evaluation September, 2015 

Specific Methodology and Gross Savings Estimates 8 

Watts = Average delta watts for specified measure.  Delta watts for CFLs and LEDs will be 

determined by the difference in watts between an equivalent baseline lamp and the watts of 

the installed CFL/LED.   

NUMMEAS = Number of measures sold or distributed through the program 

ISR = In Service Rate  

Hours = Average hours of use per year = 365 days in year * Daily usage (hours/day) for 

residential lamps determined from metering effort. 

HCIF = Heating and Cooling Interaction Factor. The HCIF adjusts for HVAC related 

impacts associated with installing energy efficient lighting in air-conditioned spaces. HCIF 

factor of 1.06 for CFLs and 1.04 for LEDs was taken from DEER. 

The techniques for estimating each of the parameters in the above algorithm, based on either 

primary or secondary data, are described below. 

3.4.1 Delta Watts 

Delta watts represent the difference between the wattage of the efficient lighting measure and the 

wattage of the assumed baseline lighting measure. The wattage for efficient lighting measures 

discounted through the program was available in the tracking database. Using the UMP, ADM 

used the Energy Independence and Security Act of 2007 (EISA) lumen equivalence approach, 

whose standards include lumen ranges and assumptions regarding the equivalent wattage of 

incandescent lights. 

Table 3-4 shows assumed baseline wattage based on lumen range and incorporates the timing of 

EISA requirements as the new baseline standards are implemented. California EISA standards 

were enforced one year prior to the rest of the nation and the difference is reflected in the ADM 

analysis. 

Table 3-4: Baseline Wattage by EISA Lumen Equivalencies 

Lumen Output   

 Incand. 

Equiv. 

Pre-EISA 

 Incand. 

Equiv. 

1st Tier 

EISA 

 Effective dates for 1st 

Tier EISA Baselines   

 Incand. 

Equiv. 2nd 

Tier EISA 

 Effective dates 

for 2nd Tier 

EISA Baselines   

 310-749 lumens    40    29    Jan 2013 to Jan 2020    12    Jan 2020   

 750-1049 lumens    60    43    Jan 2013 to Jan 2020    20    Jan 2020   

 1050-1489 lumens    75    53    Jan 2012 to Jan 2020    28    Jan 2020   

 1490-2600 lumens    100    72    Jan 2011 to Jan 2020    45    Jan 2020   

It should be noted that EISA has a number of exceptions, including three-way bulbs, 

candelabras, and reflectors. For these specialty bulbs the baseline wattage were estimated as the 

standard incandescent wattage pre-EISA based on lumen equivalence.  

ADM applied the lumen equivalence approach with EISA standards forming the basic 

framework. We attempted to incorporate self-report survey and on-site inspection data to allow 
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for capturing additional information regarding intentions and decision making, but found it to be 

infeasible due to low customer recall. 

3.4.2 Invoice Review and Number of Measures Sold or Distributed 

The number of lamps distributed were evaluated by analyzing program tracking data, 

manufacturer Memoranda of Understanding (MOU), and manufacturer invoices supplied by 

SMUD and D&R. This includes the following information: 

 Product shipment dates from manufacturer to retailer 

 Detailed product information 

o Bulb type (e.g., CFL, LED) 

o Wattage 

o Rated lumens 

o Style and features (e.g., spiral, reflector, A-Lamp, globe, candle) 

o Manufacturer model or SKU 

 Number of products discounted (for example, number of packs and bulbs per pack) 

 Date incentive paid 

 Dollar value of incentives paid  

 Company name receiving incentive 

 Location where products were ultimately sold (retailer name address, city,  

state, and ZIP code) 

 Final retail sales price of product, if available 

We then summarized the distribution of lamps to determine total types, wattages and quantities 

of lamps rebated through the program. Table 3-5 shows the verified summary of lamps rebated 

and distributed.  Data summarized by retailer (anonymized) can be found in Appendix A. 

Table 3-5. Verified Incentivized Units by Program Year 

  CFL LED Total 

2011 2,011,356 27,567 2,038,923 

2012 2,005,327 78,828 2,084,155 

2013 1,298,387 268,868 1,567,255 

Total 5,315,070 375,263 5,690,333 

 

 

 

Table 3-6. Incentivized Units by Lumen Bin, By Year 
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  2011 2012 2013 

Lumen Bin CFL LED CFL LED CFL LED 

310-749 73,119 27,567 198,551 45,808 146,355 112,393 

750-1048 1,189,754 0 1,311,607 32,722 851,614 136,306 

1050-1489 540,053 0 206,355 0 139,740 19,308 

1490-2600 194,881 0 281,204 0 159,749 0 

> 2600 13,549 0 7,233 0 902 0 

 

 

Figure 3-1 Distribution of Wattages Incentivized by Year 

We see that the most highly-distributed lamps are also the types most commonly found during 

on-site inventories. 
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Figure 3-2. Counts of Lamp Type Incentivized, by Year 

3.4.3 In-Service Rate (ISR) 

The in-service rate represents the percentage of bulbs distributed through the program that are 

ultimately installed by purchasing customers. The 2006-2008 California Residential Upstream 

Lighting Programs evaluation estimated that 99% of program discounted bulbs were installed 

within three years of purchase. As a result of this finding, the UMP Residential Lighting 

Evaluation Protocol suggests calculating a first year ISR, then extrapolating to a full ISR using 

the following proxy installation rate trajectory: 

ISRPY1 = Estimated from on-site home lighting audit 

ISRPY2 = ISRPY1 + (99% - ISRPY1)/ 2 

ISRPY3 = 99% 

Following this approach, the number of discounted products installed in the first year is 

estimated by calculating the ratio of bulbs installed / bulbs purchased in the past 12 months for 

customers sampled as part of the lighting inventory and metering study. Then, it is assumed that 

the installation rate is linear until 99% of purchased bulbs have been installed within three years 

of purchase. Table 3-7 shows the ISRs ADM used in the analysis: 

Table 3-7. In-Service Rates 

  ISRPY1 ISRPY2 ISRPY3 

CFL 88.9% 93.9% 99.0% 

LED 91.7% 95.3% 99.0% 

Overall 90.3% 94.6% 99.0% 

In-service rates found on site are higher than those found in similar studies in other areas.  

Additionally, saturations of CFL and LED lamps are higher than those reported in studies of 

other, similar areas.  Both CFLs and LED have significantly longer service lifetimes than 

incandescent lamps, necessitating less frequent replacement and thus of a need for surplus lamps 

in storage.  These would indicate that customers in the SMUD service territory are more likely to 

purchase replacement lamps upon burnout, as opposed to stocking lamps. This is corroborated by 

customer responses.  See Table 3-13. Average Counts of Lamp Type By Householdand 

Figure 4-8. 

3.5 Gross kWh Results 

Using the savings algorithm described in section 3.4 ADM estimated kWh savings of 

52,976,344, 53,641,609 and 34,405,909 kWh for years 2011, 2012 and 2013 respectively. 
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Table 3-8. Realized Gross kWh Savings 

Year 
Expected 

kWh Savings 

Realized 

kWh 

Savings 

Realization 

Rate 

2011 48,460,000 52,976,344 109% 

2012 50,380,000 53,641,609 106% 

2013 50,320,000 34,405,909 68% 

Total 149,160,000 141,023,862 95% 

 

ADM was unable to replicate SMUD’s savings figures, however the difference between ex ante 

and ex post estimates are likely due to differences in verified overall numbers of lamps 

distributed, the baseline changing over the course of the program years as well as the use of 

measured HOU instead of deemed estimates. 

3.6 Peak Load (kW) Impact Estimate Methodology 

The calculation for peak demand savings applies a Peak Coincident Factor (CF) to the verified 

kW reduction. The summer peak coincidence factor is the fraction of connected load (lighting 

wattage) reduction that occurs during the peak demand window.   

ADM used the following algorithm for calculating gross peak demand savings: 

𝐶𝐹𝐿 & 𝐿𝐸𝐷 𝑝𝑒𝑎𝑘 𝑘𝑊 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝑁𝑈𝑀𝑀𝐸𝐴𝑆 ∗ (
∆𝑊𝑎𝑡𝑡𝑠

1000
) ∗ 𝐼𝑆𝑅 ∗ 𝐶𝐹 ∗ 𝐻𝐶𝐼𝐹 

Where:  

Watts = Average delta watts for specified measure.  Delta watts for CFLs and LEDs will be 

determined by the difference in watts between an equivalent baseline lamp and the watts of 

the installed CFL/LED.   

NUMMEAS = number of measures sold or distributed through the program 

ISR = In-service Rate  

CF = Summer peak coincidence factor, .095 

HCIF = Heating and Cooling Interaction Factor. The HCIF adjusts for HVAC related 

impacts associated with installing energy efficient lighting in air-conditioned spaces. For 

peak kW a factor of 1.23 was used. 

Modeling of the SMUD coincidence factors was similar to the HOU analysis, but based on only 

loggers that are installed during the summer (the second wave of monitoring). The SMUD 

summer peak period spans from 4 PM – 7 PM during a three-day heat storm that includes the 

year’s highest temperature. These conditions are modeled as shown in Table 3-9 below. 
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Table 3-9. Temperature Conditions for Peak Load Savings- Normal Year (50% Probability) 

Consecutive weekday Temperature 

High 

temperature 

First 

day 

100ºF 

4-7 PM Second 

day 

104ºF 

Third 

day 

106ºF 

Low 

temperature 

Fourth 

day 

67ºF 

Past research has shown that the CF typically has more statistical variation than hours of use. 

This means that obtaining ±10% precision at the 90% confidence level was challenging based on 

the proposed SMUD metering sample only. Again, ADM used additional data points from the 

California monitoring efforts that are well matched demographically and climate-wise to the 

SMUD service territory.  

3.7 Peak Load (kW) Impact Estimate Results 

3.7.1 Peak CF and Load Shape 

Through analysis of the logger data ADM determined the summer peak coincidence factor to be 

0.095.  The shapes of the loads are as expected, however summer afternoons have a slightly 

higher-than-expected coincidence factor.  Upon inspection of the logger data, it was determined 

that a high percentage lamps were used during summer weekday afternoons, indicating that a 

high percentage of homes were occupied during summer weekday afternoons, which has the 

potential to slightly increase summer lighting use. 

 

Figure 3-3. Load Shapes, by Season 

3.7.2 Peak CF and Load Shape 

Applying this CF to the peak kW savings algorithm ADM estimated peak kW reductions of 

8,886.04, 10,673.87 and 6,863.24 kW for years 2011, 2012 and 2013 respectively.  
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Table 3-10. Peak kW Reductions 

Year 
Expected 

Peak kW 

Reduction 

Realized 

Peak kW 

Reduction 
2011 5,190 8,886.04 

2012 5,500 10,673.87 

2013 5,470 6,863.24 

Total 16,160 26,423.14 

The higher realized peak kW reduction is due to the measured CF being higher than the deemed 

value used in ex ante calculations. 

Additional information including the winter load shape and average CFs per hour for both 

Summer and Winter may be found in Appendix D. 

3.8 Effective Useful Life 

The effective useful life (EUL) of lamps determined by taking the rated lifetime of the lamp 

(hours) and dividing it by the annual operating hours (hours per year) in the SMUD service 

territory to determine the number a years the lamp will function.  ADM calculated the EUL of 

CFLs as being 9.84 years.  For LEDs, this calculation yielded an EUL of 27.70 years.  However, 

we opted to cap LED EUL at the CA DEER value of 16 years. To account for differences in 

rated lifetimes in wattage, each lamp shape is weighted by number of each wattage sold. CFL 

calculations also included a switching degradation value of 0.58. 

Table 3-11. EULs 

Type Lifetime (years) 

CFL A-Line 9.33 

CFL Candle 9.38 

CFL Globe 9.37 

CFL Reflector 9.33 

CFL Spiral 9.90 

LED A-Line 16 

LED Candle 16 

LED Globe 16 

LED Reflector 169 

                                                 

8 Turning a CFL on and off repeatedly causes the components to degrade faster than if the lamp were left on. The 

degradation factor accounts for the wear on the circuit over time. PGECOLTG107 R6 Res Upstream CFL 

9 ADM calculated EULs for LEDs that are greater than 16 years, however DEER recommends capping the EUL at 

16 years.  As LEDs age, their lumen level drops, eventually to the point that the consumer no longer finds them 

useful and replaces them. 
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3.9 Lifetime Savings 

Incandescent and EISA compliant halogen bulbs typically have rated lifetimes lower than CFLs 

and especially LEDs. As a result, it is necessary to calculate lifetime energy savings with a 

moving baseline as EISA regulations become effective. For this purpose, lifetime energy savings 

are calculated using staggered baseline wattage. For example, if a LED is expected to last 20 

years, it is reasonable to assume the customer would have had to purchase multiple standard 

efficiency bulbs to provide light for that 20 year period. As the EISA standards are implemented, 

the choice of baseline bulbs the customer has available for purchase become incrementally more 

efficient. Thus, the energy savings during the first year of installation would be generally higher 

than the savings in the 20th year of operation. Additionally, calculating lifetime energy savings 

requires an estimate of when the newly purchased bulbs are installed. This is handled through the 

estimation of first year in-service rate and the assumed installation rate already discussed in this 

proposal. Lifetime energy savings are then calculated taking into account the installation 

trajectory and moving baseline wattage over time.  

Table 3-12. Lifetime kWh Savings 

Program 

Year 

Resulting Lifetime 

kWh Savings 

2011 423,810,756 

2012 536,720,429 

2013 371,602,001 

Total 1,332,133,186 

 

3.10 Levels and Patterns of Installation 

In addition to energy and demand savings figures, ADM summarized the results of its onsite 

inventories of residences in the SMUD service territory.  On-site lighting audits allowed for 

direct observation of purchasing and installation choices for sampled customers. These results 

are presented in this section. 

3.10.1 Distribution of Program-Rebated lighting 

Identifying the base levels prior to the program and at the end of 2013 the task which has the 

most uncertainty, given that in many cases these lights have burned out and are no longer 

observable. ADM included questions in the phone survey and on-site audit questionnaire that ask 

customers to self-report the types of light bulbs they were using during these time periods. 

However, customer recall and social desirability biases likely impacted these estimates.  

For this reason, ADM conducted a literature review10 of similar program evaluations conducted 

in California and the Northwest during these time periods and report on the findings. While the 

                                                 

10 This review included materials published by the NEEA, the DOE and the CPUC. 



Retail Residential Lighting Efficiency Program Evaluation September, 2015 

Specific Methodology and Gross Savings Estimates 16 

information gained from the literature review may not be SMUD service territory specific, it is 

likely very representative. Large retailers tend to make stocking decisions at the state or national 

level, so bulbs being sold during past periods in other California jurisdictions are likely a good 

proxy for the bulbs that were sold in the SMUD service territory during the same periods. 

Similarly, results from past in-home lighting audits conducted in California during the time 

periods in question likely are representative of the SMUD service territory at that time.  

Table 3-13. Average Counts of Lamp Type By Household 

Type ADM NEEA DOE CPUC CPUC 

Year 2015 2012 2012 2012 2005 

CFL 21.28 15.74 7.91 13.44 4.93 

LED 6.50 - - 0.56 - 

Fluorescent 4.55 7.02 - 5.41 6.70 

Halogen 2.55 1.71 - 3.67 2.18 

Incandescent 19.20 38.55 18.51 22.98 43.32 

Total 54.65 63.2 - 47 57.3 

 

3.10.2 Results of In-Home Inventories 

Figure 3-4 shows the percentage the distribution of lumen bins found in households by lamp 

type. 

 

Figure 3-4. Summary of CFLs by Lumen Output 
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Figure 3-5. Summary of LEDs by Lumen Output 

 

Figure 3-6. Summary of Baseline Lighting by Lumen Output 
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Figure 3-7. Lumen Share of a Typical Household 

 

We see that of the typical household in the Sacramento area, 51% of lumens are produced by 

efficient (CFL or LED) lighting sources.  ADM did not find any correlation between the square 

footage of a home and its use of efficient lighting. However, Figure 3-8. Efficient v. Inefficient 

lumens by geographic areaillustrates the amount of efficient and inefficient lighting (by 

lumens) installed in the major Sacramento areas. 
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Figure 3-8. Efficient v. Inefficient lumens by geographic area 

 

Table 3-14 shows the average number of lamp types per household and Table 3-15 shows the 

most common types of lamps found. 

Table 3-14. Average number of lamps per household by type 

Shape Avg. Count 

A-Lamp 18.80 

Candle 2.71 

Circular Tube 0.28 

Globe 1.89 

Other 0.09 

Post 0.13 

Reflector 4.50 

Spiral 20.92 

Tube 5.32 

Table 3-15. Most common lamps found per home 

Type Avg. per HH 

13W CFL Spiral 8.48 
60W Incandescent A-lamp 5.80 
23W CFL Spiral 3.60 
40W Incandescent A-lamp 2.35 
14W CFL Spiral 2.13 
40W Fluorescent Tube (4’ T12) 1.65 
32W Fluorescent Tube (4’T8) 1.59 
11W CFL Spiral 1.29 
40W Incandescent Candle 1.21 
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65W Incandescent Reflector 0.85 
18W CFL Spiral 0.46 
10W LED A-lamp 0.45 
100W Incandescent A-lamp 0.41 
75W Incandescent A-lamp 0.40 
13W CFL A-lamp 0.39 

 

Table 3-16 shows the average number of lamps and lumens per room. 

Table 3-16. Average lamps and lumens per room 

Room 
Avg. 

lamps per 

room 

Avg. 

lumens 

per room 

Bathroom 3.1 7,432 

Bedroom 4.7 7,895 

Closet/Storage 0.6 1,042  

Dining 0.9 2,049  

Entry 2.0 5,415 

Exterior 0.7 2,357  

Garage 0.7 4,444 

Hallway/Stairway 1.2 3,107 

Kitchen 1.9 9,273 

Living 3.2 6,585 

Office 0.3 528  

Stored (Unused) 1.0 2,995  

Utility/Laundry 0.6 1,624  

 

Additional detailed tables can be found in Appendix B: Distributions. 
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4. Telephone Survey Findings 

ADM conducted telephone surveys with a random sample of SMUD’s residential customers in 

order to gather information about customer decision making, preferences, and knowledge with 

regard to energy efficient lighting. The telephone survey instrument was designed to address a 

variety of topics related to customer perspectives on energy efficient lighting, including: 

 Customer knowledge of lighting product attributes; 

 Customer experience and satisfaction with efficient lighting products; 

 Customer purchasing and installation behavior for lighting products; 

 Customer awareness of SMUD lighting discounts; and 

 Customer demographics and residence characteristics. 

This section summarizes the results of the telephone survey; the findings are based on responses 

from 212 surveyed customers. All respondents identified themselves as purchasers of lighting 

products for their residence. 

4.1 Customer Knowledge of Lighting Product Attributes 

Survey respondents were first asked a series of questions to establish their level of familiarity 

with both energy efficient and standard efficiency lighting products. As shown in Figure 4-1, the 

majority of respondents indicated that they had heard of both CFLs and LEDs prior to being 

contacted for this survey. A slightly higher percentage of respondents indicated that they had 

heard of LEDs. 

Respondents who indicated that they were not familiar with either CFLs or LEDs were given a 

description of the respective bulb type in order to assist customer recollection of the different 

types of available lighting products. 
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Figure 4-1 Customer Awareness of CFLs and LEDs 

All respondents were then provided with a description of typical incandescent bulbs and asked 

whether they thought they could distinguish between CFLs, LEDs, and incandescent bulbs if all 

three were placed in front of them. As shown in Figure 4-2, approximately three-quarters of all 

respondents (76%) felt that they could do this.  

 

Figure 4-2 Customer Ability to Distinguish Bulb Types 

Cross-tabulating these first two questions shows that approximately two-thirds of survey 

respondents (68%) indicated that they had heard of both CFLs and LEDs, and stated that they 

could correctly distinguish between these and incandescent light bulbs. 
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Respondents were then asked to state their level of familiarity with the currently available 

household lighting technologies, as shown in Figure 4-3. More than three-quarters of respondents 

(79%) stated that they were either very familiar or somewhat familiar with household lighting 

technologies, and only six percent of respondents claimed to be not at all familiar with household 

lighting.  

 

Figure 4-3 Customer Familiarity with Currently Available Lighting Technologies 

Cross-tabulating all three of these questions, 36% of the 212 survey respondents stated that they 

had heard of both CFLs and LEDs, could correctly identify all three lighting types, and 

considered themselves very familiar with currently available household light bulb technologies. 

4.2 Customer Experience and Satisfaction with Efficient Lighting Products 

The survey included a series of questions related to customers’ experience with and prior 

purchase of CFLs, LEDs, and incandescent bulbs. Respondents were asked whether they had 

purchased any light bulbs in the past six months, and 61% of respondents indicated that they had 

done so. These respondents claimed to have purchased a total of 1,318 light bulbs in the past six 

months. Respondents who had purchased bulbs in the past six months were then asked a series of 

follow-up questions regarding the quantity of bulbs purchased.  

It should be noted that of the 212 survey respondents, 161 indicated that they would be able to 

distinguish between a CFL, LED and incandescent bulb if all three were placed in front of them. 

For questions related to specific bulb types, responses from the remaining 51 respondents were 

excluded.11 The following questions are based 958 bulbs reportedly purchased by these 161 

survey respondents in the past six months.  

                                                 

11 Additionally, one respondent reported having purchased 300 bulbs in the past six months; this respondent was 

considered an outlier and their responses regarding installation quantities were excluded from this report. 
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As shown in Figure 4-4, approximately half of the bulbs purchased were CFLs, and 11% were 

LEDs. However, as incandescent bulbs are less available than many customers may realize, the 

portion of incandescent bulbs purchased by respondents in the past six months may be 

considerably lower.  

 

Figure 4-4 Customer Experience Purchasing Various Bulb Types 

In order to establish customers’ level of long-term familiarity with CFLs and LEDs, survey 

respondents were asked whether they had purchased CFLs or LEDs prior to 2013. Figure 4-5 and 

Figure 4-6 show that 71% of respondents reportedly purchased CFLs prior to 2013, and 36% of 

respondents purchased LEDs prior to 2013. As may be expected based on product availability 

and technology trends, this suggests that respondents are more familiar and have more 

experience with CFLs than with LEDs. 

 

40%

49%

11%

How many of those bulbs have been CFLs, LEDs, and typical 

incandescent bulbs? (n=161)

Incandescent CFL LED

71%

22%

7%

Prior to 2013, had you ever purchased CFL light 

bulbs? (n=161)

Yes No Don't know



Residential Appliance Efficiency Program Evaluation September, 2015 

Telephone Survey Findings 25 

Figure 4-5 Customer Experience with CFLs Pre-2013 

 

Figure 4-6 Customer Experience with LEDs Pre-2013 

When provided with a list of major retailers and asked whether any of their bulbs purchased in 

the past six months had come from these locations, respondents reported purchasing bulbs at a 

variety of stores. As shown in Figure 4-7, respondents most commonly reported purchasing 

bulbs at big box stores. Additionally, 22 respondents (14%) stated that they had purchased their 

bulbs at a location that was not listed. These results suggest that a fairly high percentage of 

respondents likely purchased light bulbs that were discounted by SMUD’s upstream lighting 

program. 

 

Figure 4-7 Retailer Distribution for Purchased Bulbs 
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The survey also included a series of questions regarding customer selection of and preferences 

for specific bulb types. Respondents who reported purchasing CFLs or LEDs in the past six 

months were asked to state why they purchased the bulbs at that specific time. Figure 4-8 shows 

that for CFLs, respondents were most commonly purchasing light bulbs in order to replace 

burned out bulbs. For LEDs, respondents most commonly selected the ‘Other’ response and 

stated a variety of reasons for purchasing LEDs. These included purchasing the LEDs as part of a 

remodel, purchasing a bulb for a Christmas decoration, and purchasing LEDs for a particular 

fixture or for some other specialty purpose. 

Approximately four percent of respondents reported that they had purchased LEDs in order to 

stock up on them, and approximately four percent of respondents reported purchasing CFLs in 

order to brighten or improve the lighting quality of a room. 

 

Figure 4-8 Reasons for Purchasing CFLs and LEDs, General 

Respondents were then asked to state why they decided to specifically purchase a CFL or LED 

instead of an alternative bulb type. As shown in Figure 4-9, respondents purchasing CFLs most 

commonly indicated that they were the least expensive bulb type available, which prompted the 

purchase. Customers who had purchased LEDs primarily stated that they had done so due to the 

longevity of LEDs and due to a variety of other reasons including that they wanted to try LEDs 

for the first time, that they believed LEDs to be less toxic or safer than CFLs, or that they were 

the best available technology. 
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Figure 4-9 Reasons for Purchasing CFLs and LEDs, Specific 

In order to gain insight into customer preferences and considerations when purchasing lighting, 

respondents were asked to identify the main features they look for when purchasing light bulbs 

(Figure 4-10). Respondents were able to provide multiply responses, and most commonly 

reported that they were concerned with the brightness and wattage of the bulb, followed by the 

energy efficiency and cost of the bulb. This suggests that respondents are more concerned with 

lighting efficiency than lighting cost, although this question is subject to a level of desirability 

bias for customers who want to present themselves as energy-conscious. 

 

Figure 4-10 Characteristics Considered when Purchasing Lighting 

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

Refused

Don't know

Other

I saw them first

Only bulb type available

Closest match to the bulb I replaced

I prefer their lighting quality

Last longer than other bulbs

More energy efficient

Cheapest option

Percentage of Respondents

Why did you decide to purchase [CFLs/LEDs] instead of another type of bulb?

LEDs (n = 56)

CFLs (n = 57)

0.9%

5.2%

10.4%

2.8%

5.2%

6.1%

14.2%

25.9%

28.8%

30.7%

0% 5% 10% 15% 20% 25% 30% 35%

Refused

Don't know

Other

Size of bulb

Brand

Longevity of bulb

Color/style of light

Cost

Energy efficiency

Brightness/wattage of the bulb

% Indicated

When purchasing light bulbs, what is the most important 

characteristic you consider when selecting a particular style, 

brand, or package to buy? (n = 212)



Residential Appliance Efficiency Program Evaluation September, 2015 

Telephone Survey Findings 28 

Respondents were then asked to select the most important feature or characteristic they look for 

when purchasing lighting. Figure 4-11 shows that respondents most commonly selected energy 

efficiency as their top priority, followed by cost and bulb brightness. Based on open-ended 

commentary provided within the survey, many respondents who emphasized the importance of 

bulb brightness did not intend to communicate that they prefer particularly bright bulbs, but that 

they were concerned with finding a bulb that matched the brightness of the bulb they were 

replacing. 

None of the respondents indicated that they were most concerned with bulb brand. Although 

only five percent of respondents indicated a strong preference for bulb longevity, this category 

may be underrepresented as it was created based on open-ended responses within the ‘Other’ 

category rather than included in the original list of options. 

 

Figure 4-11 Most Important Characteristic Considered when Purchasing Lighting 

Respondents who indicated that they take the color or style of light into consideration when 

purchasing a new bulb were then asked whether they were familiar with the terms “warm white”, 

“cool white”, or “color temperature”. Of the 30 customers who provided responses to this 

question, 83% reported that they were familiar with at least one of these terms and 67% stated 

that they were familiar with all three terms.  

These 30 customers were then asked about their purchasing preferences with regard to color 

temperature, as shown in Table 4-1. Responses were widely distributed among the listed options, 

with 23% of respondents indicating that they always purchase warm white bulbs and 13% stating 

Energy efficiency

32%

Cost

27%

Brightness of the 

bulb

23%

Color/style of light

10%

Longevity*

5%

Brand

0%

Other

3%

Of all the reasons you mentioned, which is the most important?

(N = 212)

*This category was created as a result of a common response among respondents selecting 'Other'.



Residential Appliance Efficiency Program Evaluation September, 2015 

Telephone Survey Findings 29 

that they always purchase cool white bulbs. One-fifth of respondents indicated that they choose 

the color temperature based on in-store displays, and 17% indicated that they look for CFLs or 

LEDs that will most closely match the light emitted by incandescent bulbs. Only one of these 30 

respondents reported that they compare the actual color temperature rating of various bulbs in 

order to decide which to purchase. 

Table 4-1 Lighting Color and Style Considerations 

How do you decide 

what color or lighting 

style of bulb to 

purchase when you 

are purchasing 

lighting? 

Response 

Percentage 

of 

Respondents 

(n = 30) 

I always purchase warm white bulbs due to 

personal preference 
23% 

I look for in-store examples or displays and 

choose based on which color looks best 
20% 

I ask or research which color will closely 

match incandescent 
17% 

I always purchase cool white bulbs due to 

personal preference 
13% 

I don't pay attention to the color 

classifications 
10% 

I compare the color temperature rating 3% 

Other 10% 

Don't know 3% 

Refused 0% 

When asked to rate the importance of energy efficiency in their light bulb purchasing decisions, 

more than one-third of respondents (37%) rated energy efficiency as extremely important (10 out 

of 10) and a majority of respondents rated energy efficiency at an importance level of 8 or higher 

(Figure 4-12). This suggests an extremely high preference for energy efficient lighting options; 

however, as with prior survey topics, this question is subject to social desirability bias which 

may skew the responses upward. In contrast, five percent of respondents stated that energy 

efficiency is not important at all in their light bulb purchasing decisions. 
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Figure 4-12 Importance of Energy Efficiency when Purchasing Lighting 

4.3 Customer Installation Behavior for Lighting Products 

After establishing the quantity and type of bulbs purchased in the past six months, respondents 

were asked a series of questions regarding the installation of these bulbs. Respondents were first 

asked how many of the CFLs and LEDs they purchased in the past six months had been installed 

within one week of purchase. Of the 78 customers responding to this question, 41 respondents 

(53%) provided numbers that were greater than the total number of CFLs and LEDs they had 

claimed to purchase within the past six months. These responses were excluded from 

consideration. In total, the remaining 37 respondents indicated that 54% of their CFLs and LEDs 

had been installed within one week of purchase.  

Following this, respondents were asked how many bulbs were either installed at a later date or 

had not yet been installed. Of the 91 survey respondents who indicated that they had purchased 

CFLs or LEDs in the past six months, 17 respondents (19%)  provided a total number of installed 

and non-installed CFLs and LEDs that matched their initial total of purchased LEDs. It is likely 

that a high percentage of respondents did not understand this survey question and may have been 

including incandescent bulbs in their quantities; responses to these two questions from these 

respondents were considered unreliable. 

The 17 remaining respondents had purchased a total of 127 CFLs and LEDs in the past six 

months, and reported that they saved a total of 27 bulbs to install at a later date. It should be 

noted that ADM found self-reported data to be contradictory.  Data collected by ADM on-site 

suggested an actual first year in-service rate of 90.3%. 

Although the above survey questions specifically referred to the installation of LEDs and CFLs, 

it appears that the majority of respondents included incandescent bulbs in their reported 
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quantities for these questions. This creates difficulties in data analysis, but more importantly 

likely points to a lack of knowledge regarding the characteristics of individual lighting options. 

In order to gain insight into replacement strategies and residential bulb baselines, respondents 

were asked to identify the type of bulbs that had been replaced by their newly purchased and 

installed bulbs. As shown in Figure 4-13, respondents who installed CFLs most commonly stated 

that they had either replaced incandescent bulbs (42%) or existing CFLs (33%). Sixteen percent 

of respondents stated that the CFLs had replaced a combination of bulb types. None of the 

respondents indicated that their CFLs had replaced LED bulbs. 

 

Figure 4-13 Bulb Types Replaced by Purchased CFLs 

As shown in Figure 4-14, the majority of respondents who had purchased LEDs reported that 

they had replaced incandescent bulbs (34%) or CFLs (19%). Only 11% of respondents indicated 

that their LEDs had replaced existing LEDs, which suggests that a high percentage of these 

recently purchased LEDs resulted in energy savings.  
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Figure 4-14 Bulb Types Replaced by Purchased LEDs 

As previously shown in Figure 4-10, many respondents reported being concerned with the 

brightness and wattage of the bulbs they were purchasing, and wanted to ensure that their new 

bulbs would have an equivalent brightness. Respondents were asked a series of questions in 

order to assess whether and how they confirmed that the new bulbs would match their old 

products. As shown in Table 4-2, respondents who reported that their CFLs replaced 

incandescent bulbs most commonly stated that they compared the wattage of the incandescent 

with the incandescent equivalent wattage of the CFL in order to confirm that the two were 

compatible. Similarly, 25% of these respondents stated that they researched bulbs prior to 

visiting the store in order to identify the most compatible choice. This suggests that the majority 

of respondents actively attempted to confirm that their new CFLs would function as viable 

replacements for their old incandescent bulbs. 
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Table 4-2 Confirmation of CFLs as Viable Replacements for Incandescent Bulbs 

Given that 

incandescent bulbs 

have different wattage 

(or brightness) 

ratings, how did you 

know that the CFL 

bulb would work as a 

replacement for the 

incandescent bulb? 

Response 

Percentage of 

Respondents 

(n = 24)* 

I compared the wattage of the incandescent with the 

incandescent equivalent wattage of the CFL 
42% 

I researched bulbs prior to visiting the store in order to 

determine a viable replacement 
25% 

I didn't think about the incandescent wattage or 

brightness when purchasing the CFL 
13% 

Someone in the store told me that the CFL would work 

as a replacement 
4% 

I assumed that the popular CFL models would be good 

replacements for incandescent bulbs 
0% 

Other 8% 

Don’t know 8% 

Refused 0% 

*The evaluators converted 'Other' responses to categorized responses if they closely matched an 

existing category. 

Respondents who purchased LEDs to replace CFLs were also asked how they knew the LED 

would function as a viable replacement. As shown in Table 4-3, the majority of these 

respondents reported that they took steps to confirm that the LED would be compatible (71%).12 

More than two-thirds of respondents (36%) specifically stated that they inspected the LED 

packaging in order to ensure that the bulb was compatible. 

 

 

 

 

 

 

                                                 

12 This percentage includes totals for the following response categories: “I compared the wattage of the incandescent 

with the incandescent equivalent wattage of the CFL”, “I researched bulbs prior to visiting the store in order to 

determine a viable replacement”, and “Someone in the store told me that the CFL would work as a replacement”. 
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Table 4-3 Confirmation of LEDs as Viable Replacements for CFLs 

Given that CFLs 

have different 

power 

consumption 

ratings that 

affect brightness 

how did you 

know that the 

LED would 

work as a 

replacement for 

the CFL? 

Response 

Percentage 

of 

Respondents 

(n = 11) 

The LED package indicated that it would be a good 

replacement* 
36% 

I compared the brightness rating of the CFL with the 

brightness rating of the LED 
27% 

I researched bulbs prior to visiting the store in order 

to determine a viable replacement 
9% 

I didn't think about the CFL brightness when 

purchasing the LED 
9% 

I assumed that the popular LED models would be 

good replacements for incandescent bulbs 
9% 

Someone in the store told me that the LED would 

work as a replacement 
0% 

Other 9% 

Don’t know 0% 

Refused 0% 

*This category was created as a result of a common response among respondents 

selecting 'Other'. 

Similarly, respondents who had purchased LEDs as replacements for incandescent bulbs most 

commonly reported that they compared the incandescent wattage with the LED wattage before 

purchasing the bulb (Table 4-4). However, 22% of these respondents stated that they either did 

not think about the wattage or brightness when purchasing the LED, or assumed that the popular 

LED models would be suitable replacements for incandescent bulbs. 

 

 

 

 

 



Residential Appliance Efficiency Program Evaluation September, 2015 

Telephone Survey Findings 35 

Table 4-4 Confirmation of LEDs as Viable Replacements for Incandescent Bulbs 

Given that incandescent 

bulbs have different 

wattage (or brightness) 

ratings, how did you 

know that the LED bulb 

would work as a 

replacement for the 

incandescent bulb? 

Response 

Percentage 

of 

Respondents 

(n = 19)* 

I compared the wattage of the incandescent with 

the incandescent equivalent wattage of the LED 
32% 

I researched bulbs prior to visiting the store in 

order to determine a viable replacement 
11% 

I didn't think about the incandescent wattage or 

brightness when purchasing the LED 
11% 

I assumed that the popular LED models would be 

good replacements for incandescent bulbs 
11% 

Someone in the store told me that the LED would 

work as a replacement 
5% 

Other 21% 

Don’t know 11% 

Refused 0% 

*The evaluators converted 'Other' responses to categorized responses if they closely matched 

an existing category. 

Overall, 74% of the responses indicated that the respondent made an effort to confirm that the 

bulb they were purchasing would be a viable replacement for their old bulb type.13 This suggests 

a fairly high level of awareness of lighting characteristics and energy usage of different bulb 

types for a majority of customers.  

4.4 Customer Awareness of SMUD Lighting Discounts 

In order to assess customer awareness of retail lighting discounts and the SMUD upstream 

lighting program, respondents were asked whether any of the light bulbs they had purchased in 

the past six months had been discounted from their normal pricing. As shown in Figure 4-15, 

                                                 

13 This percentage includes totals for the following response categories: “I compared the wattage of the incandescent 

with the incandescent equivalent wattage of the CFL”, “I researched bulbs prior to visiting the store in order to 

determine a viable replacement”, and “Someone in the store told me that the CFL would work as a replacement”. 
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responses were fairly evenly split; 44% of respondents stated that they had noticed discounts on 

light bulbs, and 44% stated that they had not noticed such discounts.14  

 

Figure 4-15 Customer Awareness of Recent Lighting Discounts 

More than two-thirds (69%) of the 48 respondents who had noticed a lighting discount stated that 

they recalled who was sponsoring the lighting discount. As shown in Figure 4-16, the majority of 

these respondents (55%) reported that SMUD had sponsored the discount, and one-third 

indicated that the discount was sponsored by the retail store. Of the 130 respondents who 

purchased bulbs in the past six months, 18 respondents (14%) reported that they had seen a 

SMUD-sponsored lighting discount when purchasing bulbs. 

                                                 

14 This question was only administered to the 130 respondents who reported purchasing bulbs in the past six 

months. 

Yes

44%

No

44%

Don't know

10%

Refused

2%

When purchasing CFL or LED light bulbs in the past six months, 

do you recall any of the products being discounted from their 

normal pricing?

(N = 109)
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Figure 4-16 Customer Awareness of Sponsor for Recent Lighting Discounts 

In order to assess past awareness of SMUD programs, respondents were also asked whether they 

had been aware of SMUD’s lighting discounts during 2013. Figure 4-17 shows that the results 

were fairly evenly split, with 47% of respondents indicating that they had been aware of these 

discounts and 45% reporting that they had not been aware of these discounts. This suggests a 

fairly high level of discount awareness across the full respondent group, although results may be 

skewed towards the affirmative response due to confirmation or desirability bias. 

 

Figure 4-17 Customer Awareness of 2013 SMUD Lighting Discounts 

SMUD

55%

Retail store

33%

Other Utility

6%

Manufacturer

6%

Do you recall who the discounts were offered by?

(n = 33)

Yes

47%

No

45%

Don't know

6%

Refused

2%

In 2013, SMUD discounted certain energy efficient light bulbs 

through participating retailers. Were you aware of these SMUD 

lighting discounts?

(n = 212)
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When asked how they became aware of these SMUD lighting discounts, 54% of respondents 

cited in-store sources such as signage and promotional representatives (Table 4-5). Additionally, 

18% of respondents stated that they became aware of the SMUD discounts after receiving a bill 

insert containing promotional materials. Only six percent of respondents reported learning about 

the SMUD lighting discounts through the SMUD website. 

Table 4-5 Source of Customer Awareness for SMUD Lighting Discounts 

How did you 

become aware 

of the SMUD 

lighting 

discounts? 

Response Respondents 

(N = 99) 

In-store signage/marketing materials 31% 

In-store promotional event representative 23% 

Bill insert 18% 

Store salesperson 6% 

SMUD website 6% 

Other 11% 

Don't know 4% 

Respondents who indicated that they had been aware of SMUD discounts were asked whether 

they recalled purchasing any light bulbs that were discounted by SMUD. As shown in Figure 

4-18, the 52% of these respondents stated that they did recall purchasing SMUD-discounted 

lighting. 

 

Figure 4-18 Customer Purchasing of SMUD-discounted Lighting 

These respondents were then asked to rate the level of importance the SMUD discount had in 

their decision to purchase specific light bulbs, on a 1 to 10 scale. Figure 4-19 shows that 47% of 

respondents rated the discounts as extremely important (10 out of 10) in their purchasing 

Yes

52%

No

38%

Don't know

10%

Refused

0%

Do you recall purchasing any light bulbs that you knew were 

discounted by SMUD?

(n = 99)
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decision, and only six percent of respondents rated the discount importance at less than five out 

of ten. 

 

Figure 4-19 Importance of SMUD Discount in Purchase Decision 

4.5 Customer Demographics and Residence Characteristics 

In order to provide information regarding the respondent population, survey respondents were 

asked a series of demographics and residence characteristics questions. The results of these 

questions are tabulated and briefly described below. 

Table 4-6 displays respondent residence types, with the majority of respondents (83%) living in 

single family detached homes. 

Table 4-6 Customer Residence Types 

Which of the 

following best 

describes your 

home/residence? 

Response 
Respondents 

(n = 212) 

Single family home, detached construction 83% 

Single family home, factory 

manufactured/modular 
6% 

Single family home, mobile home 2% 

Condominium 1% 

Apartment 1% 

Other 2% 

Don't know 3% 

2% 0%
4%

0%
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0%
4%

21%
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Importance Rating (1 to 10)

On a scale of one to ten, where one is "not important at all" and 

ten is "very important", how important was the SMUD lighting 

discount to your decision to purchase  those specific light bulbs?
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Refused 1% 

Table 4-7 displays the ownership status of respondents’ homes; the majority of respondents are 

homeowners. 

Table 4-7 Customer Ownership of Residence 

Do you own or 

rent this 

residence? 

Response Respondents 

(N = 212) 

Own 89% 

Rent 9% 

Refused 2% 

Table 4-8 displays the age of respondents’ residences; the majority of homes were built prior to 

1990 and none of the respondents’ homes were built after the year 2011. 

Table 4-8 Age of Customer Residences 

Approximately 

when was your 

home 

constructed? 

Response Respondents 

(N = 212) 

Before 1960 21% 

1960-1979 9% 

1970-1979 16% 

1980-1989 17% 

1990-1999 13% 

2000-2010 17% 

2011 or later 0% 

Don't know 6% 

Refused 1% 

Table 4-9 displays the number of residents in respondent households, with most residences 

housing two individuals. 

Table 4-9 Number of Residents in Customer Households 

How many 

individuals 

currently live in 

your home? 

Response Respondents 

(N = 212) 

1 person 19% 

2 people 42% 

3 people 9% 

4 people 14% 

5 people 6% 

6 people 2% 

7 people 1% 

Don't know 2% 

Refused 5% 

Table 4-10 displays the approximate household income of respondents.  
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Table 4-10 Approximate Customer Household Income 

What is your 

approximate 

total household 

income? 

Response Respondents 

(N = 212) 

Less than $10,000 3% 

$10,000 - $29,999 7% 

$30,000 - $49,999 15% 

$50,000 - $69,999 16% 

$70,000 - $89,999 11% 

$90,000 - $99,999 3% 

$100,000 - $149,999 15% 

$150,000 or more 5% 

Don't know 4% 

Refused 21% 

Table 4-11 displays the square footage of respondent homes. Both the average and median 

reported residence square footage were approximately 1,620. 

Table 4-11 Customer Residence Square Footage 

What is the approximate square footage of your home? 
Square Footage (n= 187)* 

Average 1,623 

Median 1,620 

*Responses greater than 5,000 square feet were considered outliers and were not included in these values. 

These responses were corroborated by data gathered during ADM site visits. 

4.6 Overall Telephone Survey Findings 

This section highlights key findings from the customer survey effort.  

 Customer knowledge of lighting product attributes: The results of the customer 

telephone survey suggest that the majority of customers understand the difference between 

CFLs, LEDs, and incandescent light bulbs, although it appears that some customers may 

mistake their CFLs for incandescent bulbs (based on a high percentage of respondents 

stating that they purchased incandescent bulbs in the past six months), and vice versa 

(based on some respondents including their initially reported incandescent bulb quantities 

in their CFL bulb installation totals).  

Customers who have recently purchased LEDs or CFLs appear to be fairly familiar with 

the energy usage and characteristics of each bulb type, and actively seek out bulbs that will 

closely match the brightness and equivalent wattage of the bulbs they are replacing.  

 Customer experience and satisfaction with efficient lighting products: Survey 

responses suggest that customers are highly concerned with light bulb brightness, energy 

efficiency, and cost, although customers’ specific price sensitivity was not established 

through this survey. Open-ended responses suggest that many customers seek long-lasting 
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bulbs, although approximately 7% of respondents provided comments indicating that the 

LEDs or CFLs they had purchased did not last as long as advertised. 

 Customer awareness of SMUD lighting discounts: Although 57% of customers who 

recently purchased light bulbs stated that they had seen discounted lighting in retail stores, 

only about 14% of customers specifically stated that these were SMUD-sponsored lighting 

discounts. However, as upstream lighting programs are designed to increase energy 

efficient lighting purchases through price point differences, awareness of the discount 

sponsor is not necessarily an important aspect of program effectiveness. The majority of 

respondents who stated that they had purchased SMUD-discounted lighting stated that the 

discount was very important in their purchasing decision.  

 Customer purchasing and installation behavior for lighting products: Although the 

self-report data regarding bulb installation rates collected through the survey were 

somewhat inconclusive, it appears that customers typically install a majority of their bulbs 

within a week after purchase. This is likely especially true for LEDs, as very few 

respondents indicated that they purchased LEDs to store for later use. 

As stated throughout this analysis, the data collected through the survey are subject to response 

biases due to various issues associated with self-report data collection. Although the information 

presented likely reflects general customer decision making, preferences, and opinions, the 

evaluators recommend deferring to on-site data when possible for quantitative information such 

as installation rates.  
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5. Conclusions and Recommendations 

5.1 Conclusions 

ADM’s conclusions from this study are as follows: 

 Customers who have recently purchased LEDs or CFLs appear to be fairly familiar with 

the energy usage and characteristics of each bulb type, and actively seek out bulbs that 

will closely match the brightness and equivalent wattage of the bulbs they are replacing. 

See Figure 4-3 and Figure 4-11. 

 Customers are highly concerned with light bulb brightness, energy efficiency, and cost. 

See Figure 4-11. 

 Customer purchasing and installation behavior for lighting products: Although the self-

report data regarding bulb installation rates collected through the survey were somewhat 

inconclusive, on-site inventories show that customers typically install a majority of their 

bulbs within a week after purchase with very few being stored for later use. See Table 

3-7. 

5.2 Recommendations 

ADM’s recommendations include: 

 Increase lighting education.  A large portion of customers believed they were 

knowledgeable about lighting however, their survey responses indicated they were not 

able to distinguish between incandescent lamps, CFLs and LEDs.  

 Use images of warmly-lit bedrooms and living rooms in promotional material. These 

two spaces had the highest propensity for incandescent and halogen use, totaling 44% for 

bedrooms and 40% for living rooms. See Table 7-1and Table 7-2. 

 Direct marketing to low saturation areas, such as Carmichael and Mather.  See Figure 

3-8. Efficient v. Inefficient lumens by geographic area 

 Adjust savings projection method. ADM recommends using EISA guidelines for the 

delta watts, a residential HCIF and local operating hours. See Section 3.4. 

 Have marketing materials emphasize the cost of waiting.  It was observed that a fair 

amount of participants were purchasing CFLs, but waiting until incandescent bulbs burnt 

out before installing.  Marketing materials should target this issue, with messages on the 

cost of waiting to show the need for active replacement of incandescent bulbs.   

 Research feasibility of LED T12 and T8 retrofits going forward.  Two frequently 

found lamps in homes here 4” T12 and T8 fluorescent tubes.  See Table 3-15. Kitchen 

lighting is 21% fluorescent and has higher operating hours than other areas of the house.  

Though not likely to be cost-effective at the present time, SMUD should research the 

feasibility of these incentivizing LED tubes, as declining product costs could make these 
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measures cost-effective. 
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6. Appendix A: Summary of Lamps Distributed Through 
the Program 

Embedded is a workbook contains summarized counts of all lamps distrusted by retailer 

(anonymized at SMUD’s request). 

Totals by Retailer 

(Anonymous).xlsx
 

The tables below are taken SMUD’s final data sets for the 2011, 2012 and 2013.   

Table 6-1. Quantity of Lamps Distributed in 2011 

  

 Lumen Bin  

 

  

 310 - 749   750 - 1049  

 1050 - 

1489  

 1490 - 

2600   > 2600  Total 

T
y
p

e a
n

d
 W

a
tta

g
e 

 CFL       73,119      1,189,754     540,053     194,881      13,549  2,011,356 

 A-line          217,084        217,084 

                     14          216,250        216,250 

                     15                834        834 

 Reflector         5,134          72,280     174,603       23,491    275,508 

                       9            - 

                     11           178          178 

                     14            12,492        12,492 

                     15         4,956          53,754        58,710 

                     16              6,034        6,034 

                     18         174,603      174,603 

                     20            - 

                     23             23,491    23,491 

 

Specialty/Fixture       46,653               474    47,127 

                       7           510          510 

                       9         3,331          3,331 

                     11       42,812          42,812 

                     28            - 

                     33                 474    474 

                     40            - 

 Spiral       21,332        900,390     365,450     170,916      13,549  1,471,637 

                       9       20,320        #NAME? 20,320 

                     10         1,012          1,012 

                     11             -            - 
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                     13          680,556        680,556 

                     14          219,742        219,742 

                     15                 22      22 

                     18                  92         6,138      6,230 

                     19         168,162      168,162 

                     20         181,412      181,412 

                     22             9,716      9,716 

                     23           161,708    161,708 

                     26               4,595    4,595 

                     27               4,532    4,532 

                     32                   81        5,533  5,614 

                     39                2,646  2,646 

                     42                     -    - 

                     46            - 

                     52                   777  777 

                     64                4,573  4,573 

                     69                    20  20 

 LED       27,567          27,567 

 Downlight       25,479          25,479 

                     11       13,662          13,662 

                     15       11,817          11,817 

 Reflector         2,088          2,088 

                       8         2,088          2,088 

 

 Total    100,686    1,189,754    540,053    194,881     13,549  2,038,923 

 

Table 6-2. Quantity of Lamps Distributed in 2012 

  

Lumen Bin 

 

  

<310 310-749 750-1048 1050-

1489 

1490-

2600 
>2600 Total 

T
y

p
e &

 W
a

tta
g
e 

CFL 377 198,551 1,311,607 206,355 281,204 7,233 2,005,327 

A-Lamp 

 

6 350,922 

   
350,928 

9 

 

6 

    
6 

14 

  

350,502 

   
350,502 

15 

  

420 

   
420 

Candle 377 

     
377 

7 377 

     
377 

Globe 

 

67,553 816 

   
68,369 

9 

 

4,089 

    
4,089 

11 

 

63,182 

    
63,182 

12 

 

282 

    
282 
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14 

  

816 

   
816 

Reflector 

 

103,162 239,973 29,003 8,468 

 
380,606 

11 

 

205 

    
205 

14 

 

12,435 141 

   
12,576 

15 

 

89,409 24,681 

   
114,090 

16 

 

1,113 2,685 

   
3,798 

18 

  

212,342 

   
212,342 

20 

  

124 

   
124 

23 

   

28,730 8,468 

 
37,198 

26 

   

273 

  
273 

Specialty/Fixtur

e 

  

166 4,516 327 6,807 11,816 

13 

  

99 

   
99 

18 

  

67 

   
67 

22 

   

4,516 

  
4,516 

23 

    

231 

 
231 

26 

    

96 

 
96 

32 

     

1,700 1,700 

39 

     

252 252 

52 

     

9 9 

54 

     

788 788 

59 

     

651 651 

64 

     

3,407 3,407 

Spiral 

 

27,830 719,730 172,836 272,409 426 1,193,231 

9 

 

9,766 

    
9,766 

10 

 

1,094 

    
1,094 

11 

 

936 

    
936 

13 

  

549,563 

   
549,563 

14 

 

16,034 170,167 

   
186,201 

15 

   

2 

  
2 

18 

   

3,210 

  
3,210 

19 

   

22,856 

  
22,856 

20 

   

146,768 

  
146,768 

23 

    

271,234 

 
271,234 

26 

    

592 

 
592 

32 

    

298 

 
298 

33 

    

285 

 
285 

42 

     

272 272 

68 

     

154 154 

LED 298 45,808 32,722 

   
78,828 

A-Lamp 

 

264 29,202 

   
29,466 

8 

 

264 

    
264 

10 

  

244 

   
244 
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12 

  

240 

   
240 

13 

  

1,226 

   
1,226 

14 

  

27,492 

   
27,492 

Downlight 

 

42,995 1,540 

   
44,535 

8 

 

3,865 

    
3,865 

9.0 

 

575 

    
575 

10 

 

15,896 

    
15,896 

10.5 

 

6,475 

    
6,475 

11 

 

1,704 

    
1,704 

12 

 

1,798 180 

   
1,978 

13 

 

198 

    
198 

14 

 

10,185 

    
10,185 

14.5 

  

1,360 

   
1,360 

15 

 

2,299 

    
2,299 

Reflector 298 2,549 1,980 

   
4,827 

6 298 

     
298 

12 

  

55 

   
55 

14 

 

2,444 6 

   
2,450 

15 

 

31 204 

   
235 

15.5 

 

74 

    
74 

16 

  

13 

   
13 

17 

  

1,485 

   
1,485 

17.5 

  

217 

   
217   

Total 675 244,359 1,344,329 206,355 281,204 7,233 2,084,155 

 

Table 6-3. Quantity of Lamps Distributed in 2013 

 

  

 Lumen Bin  

 

  

<310 310-749 750-1048 

1050-

1489 

1490-

2600 > 2600 Total 
T

y
p

e a
n

d
 W

a
tta

g
e 

 CFL  27 146,355 851,614 139,740 159,749 902 1,298,387 

 A-Lamp  

 

1,088 260,811 65,152 2,496 

 
329,547 

               9  

 

1,088 

    
1,088 

              14  

  

178,806 

   
178,806 

              15  

  

81,984 

   
81,984 

              15  

  

21 

   
21 

              18  

   

10,464 

  
10,464 

              19  

   

1,248 

  
1,248 

              20  

   

53,440 

  
53,440 

              23  

    

2,496 

 
2,496 

 Candle  18 2,295 268 

   
2,581 

               7  18 2,295 

    
2,313 
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              14  

  

268 

   
268 

Downlight 

Recessed  

   

229 

 

138 367 

              18  

   

229 

  
229 

              36  

     

138 138 

 Globe  

 

33,090 1,888 

   
34,978 

               9  

 

1,038 

    
1,038 

              11  

 

32,052 

    
32,052 

              14  

  

1,888 

   
1,888 

 Reflector  

 

11,331 123,125 3,533 

  
137,989 

              10  

 

288 

    
288 

              10  

 

50 

    
50 

              11  

 

442 

    
442 

              14 

 

6,138 

    
6,138 

              15 

 

2,890 39,415 

   
42,305 

              16 

 

1,523 

    
1,523 

              18 

  

83,194 

   
83,194 

              19  

  

516 

   
516 

              23  

   

2,641 

  
2,641 

              24  

   

892 

  
892 

 Spiral  9 98,551 465,522 70,826 157,253 764 792,925 

               7  9 

     
9 

               9  

 

1,392 

    
1,392 

               9  

 

10,306 

    
10,306 

              13  

  

313,246 

   
313,246 

              14  

 

86,853 151,576 

   
238,429 

              15  

  

700 

   
700 

              18  

   

1,280 

  
1,280 

              19  

   

28,346 

  
28,346 

              20  

   

41,200 

  
41,200 

              23  

    

157,191 

 
157,191 

             26  

    

17 

 
17 

              32  

    

45 

 
45 

              42  

     

428 428 

              68  

     

336 336 

 LED  861 112,393 136,306 19,308 

  
268,868 

 A-Lamp  

 

16,360 114,138 137 

  
130,634 

               6  

 

8,364 

    
8,364 

               8  

 

228 

    
228 

               8  

 

2,660 

    
2,660 

               9  

 

1,330 

    
1,330 

               9  

 

744 4,492 

   
5,236 

              10  

  

9,321 

   
9,321 



Residential Appliance Efficiency Program Evaluation September, 2015 

Appendix A: Summary of Lamps Distributed Through the Program 50 

              10  

  

660 

   
660 

              11  

  

2,982 

   
2,982 

              12  

 

3,034 15,341 

   
18,375 

              13  

  

1,896 

   
1,896 

              14  

  

59,173 

   
59,173 

              14  

  

20,129 

   
20,129 

              15  

  

144 

   
144 

              16  

   

137 

  
137 

 Downlight 

Recessed  

 

85,642 2,337 6,180 

  
94,159 

               9  

 

4,795 

    
4,795 

              10  

 

580 

    
580 

              10  

 

25,028 693 

   
25,721 

              11  

 

30,439 

    
30,439 

              11  

 

18,411 120 

   
18,531 

              12  

 

2,598 605 

   
3,203 

              13  

 

500 

    
500 

              13  

 

3,291 120 

   
3,411 

              14  

  

799 

   
799 

              18  

   

1,945 

  
1,945 

              23  

   

4,235 

  
4,235 

 Reflector  861 10,392 19,831 12,991 

  
44,075 

               6  

 

95 

    
95 

               6  

 

621 

    
621 

               8  

 

1,196 

    
1,196 

               9  

 

3,455 

    
3,455 

              10  

 

378 

    
378 

              10  

 

664 

    
664 

              11  

 

2,457 2,672 

   
5,129 

              12  861 649 9,809 

   
11,319 

              13  

 

737 813 

   
1,550 

              14  

 

140 13 

   
153 

              15  

  

4,238 

   
4,238 

              17  

   

12,991 

  
12,991 

             20  

  

2,286 

   
2,286 

 

 Total  888 258,748 987,920 159,048 159,749 902 1,567,255 
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7. Appendix B: In-Home Distributions 

Table 7-1 below displays the lamp type by room (by count) of lamps found.  This is to say, per 

room, it is the distribution of lamp types (by count) within that room. 

Table 7-1. Lamp types found by room 

  CFL LED Fluorescent Halogen Incandescent 

Bathroom 44% 8% 10% 2% 37% 

Bedroom 48% 6% 3% 3% 40% 

Closet/Storage 33% 17% 6% 4% 40% 

Dining 40% 8% 4% 4% 44% 

Entry 44% 8% 4% 3% 41% 

Exterior 66% 8% 3% 10% 12% 

Garage 25% 7% 44% 0% 25% 

Hallway/Stairway 38% 12% 1% 0% 49% 

Kitchen 39% 11% 21% 4% 24% 

Living 39% 15% 2% 5% 40% 

Office 50% 20% 0% 0% 30% 

Stored (Unused) 54% 17% 3% 1% 26% 

Utility/Laundry 40% 6% 24% 2% 28% 

 

Table 7-2below displays the lamp type by area.  That is, given a particular lamp type, it is the 

likelihood that it will be installed in a particular room. 

Table 7-2. Likeliness of lamp to be installed in a given room 

  CFL LED Fluorescent Halogen Incandescent 

Bathroom 15% 12% 19% 10% 15% 

Bedroom 25% 15% 8% 19% 25% 

Closet/Storage 2% 5% 2% 4% 3% 

Dining 4% 4% 2% 6% 5% 

Entry 10% 8% 5% 10% 11% 

Exterior 5% 3% 2% 12% 1% 

Garage 2% 2% 21% 0% 2% 

Hallway/Stairway 5% 7% 1% 0% 8% 

Kitchen 8% 11% 25% 13% 6% 

Living 14% 22% 5% 23% 17% 

Office 1% 2% 2% 0% 1% 

Stored (Unused) 6% 8% 9% 2% 3% 

Utility/Laundry 3% 2% 0% 2% 2% 

 

Table 7-3 below displays the lumen bin saturation per room.  That is, given a particular room, it 

is the percentage of lamps by lumen bin in that room. 
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Table 7-3. Lumen levels within rooms 

  < 310 310 - 

749 

750 - 

1049 

1050 - 

1489 

1490 - 

2600 

>2600 

Bathroom 5% 19% 54% 4% 16% 3% 

Bedroom 6% 23% 47% 6% 15% 2% 

Closet/Storage 2% 10% 61% 8% 16% 2% 

Dining 13% 25% 41% 5% 8% 7% 

Entry 4% 19% 55% 4% 12% 7% 

Exterior 2% 8% 40% 12% 28% 10% 

Garage 2% 11% 25% 3% 34% 25% 

Hallway/Stairway 5% 25% 57% 1% 12% 0% 

Kitchen 6% 17% 41% 8% 18% 10% 

Living 5% 17% 52% 5% 20% 1% 

Office 5% 27% 55% 9% 5% 0% 

Stored (Unused) 10% 23% 42% 5% 14% 5% 

Utility/Laundry 0% 10% 52% 6% 22% 10% 

We see that generally lamps which produce 750-1,049 lumens are most common in all areas, 

followed by 310-749 in bedrooms, dining rooms, hallways and offices.  Garages and living 

rooms tend to have more illumination. Similarly, below we see typical lumens sources of lumens 

by room type. 

Table 7-4. Lumens by source, by room 

  

Percent 

lumens from 

CFL 

Percent 

lumens from 

LED 

Percent 

lumens from 

inefficient 

source 

 Bathroom  46% 6% 49% 

 Bedroom  54% 4% 41% 

 Closet/Storage  36% 16% 48% 

 Dining  41% 4% 55% 

 Entry  41% 5% 54% 

 Exterior  67% 4% 29% 

 Garage  20% 2% 78% 

 Hallway/Stairway  48% 9% 43% 

 Kitchen  31% 7% 62% 

 Living  40% 10% 50% 

 Office  42% 15% 44% 

 Stored (Unused)  64% 12% 24% 

 Utility/Laundry  35% 4% 61% 

 

Table 7-5 below show what percentage of lumen by room are produced via CFL, LED and 

inefficient lamps. 
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Table 7-5. Percentage of lumens by lamp type, by room 

  CFL LED Inefficient 

Bathroom 46% 6% 49% 

Bedroom 54% 4% 41% 

Closet/Storage 36% 16% 47% 

Dining 41% 4% 55% 

Entry 41% 5% 54% 

Exterior 67% 4% 27% 

Garage 20% 2% 78% 

Hallway/Stairway 48% 9% 43% 

Kitchen 31% 7% 61% 

Living 40% 10% 48% 

Office 42% 15% 30% 

Stored (Unused) 64% 12% 24% 

Utility/Laundry 35% 4% 61% 

We see that generally light is produced by CFLs and inefficient lamps (such as incandescents) 

across rooms. Notable exceptions to this are exterior lights and stocks of stored lamps, both of 

which have a higher saturation of CFLs than other areas. 
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8. Appendix C: Survey Instrument 

Upstream Residential Lighting Program 

Telephone Survey  

[START] 

I1.  Hello, my name is _______ and I’m calling on behalf of ADM Associates, an independent 

research firm contracted by SMUD to conduct a survey regarding household lighting in 

Sacramento on their behalf. First I want to assure you that I’m not selling anything. I am calling 

to ask some questions about any light bulbs you’ve purchased for your home in the past six 

months.  The survey should only take about twelve minutes and your answers will be completely 

anonymous. At the end of the survey you will have the opportunity to earn a $50 to further help 

us with this study.  May I please speak with an adult in the household who is responsible for 

purchasing the light bulbs for your home? 

 Yes, I purchase lights01 [GO TO Q1] 

 Someone else does it02 [ASK TO SPEAK WITH PERSON, REPEAT INTRODUCTION 

THEN GO TO Q1] 

 No  03 [TRY TO RESCHEDULE AND THEN TERMINATE] 

Awareness of Bulb Types 

Q1. I’d like to ask you a few questions about your awareness of different types of light bulbs.  

Before this call today, had you ever heard of compact fluorescent light bulbs, or CFLs? 

 Yes  01 

 No  02 [READ E1] 

 Don’t know98 [READ E1] 

 Refused99 [READ E1] 

E1. Here is a quick description: The most common type of CFL is made with a 

glass tube bent into a spiral. It generally looks like a corkscrew and uses less 

energy than a typical incandescent light bulb. 

Q2. Before this call today, had you ever heard of light emitting diode light bulbs, or LEDs? 

 Yes  01 

 No  02 [READ E2] 

 Don’t know98 [READ E2] 
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 Refused99 [READ E2] 

E2. Here is a quick description: LED light bulbs are a newer light bulb technology 

that fit in regular light bulb sockets, but have various different appearances. They 

use less energy and last much longer than typical incandescent light bulbs.  

Q3. The typical light bulbs that have been available to purchase for decades are known as 

incandescent light bulbs.  Do you feel you could correctly identify a typical incandescent light 

bulb, CFL light bulb, and LED light bulb if all three were placed in front of you? 

 Yes  01 

 No  02  

 Don’t know98  

 Refused99  

Q4. Would you say you are very familiar, somewhat familiar, not too familiar, or not at all 

familiar with currently available household light bulb technologies? 

 Very familiar01 

 Somewhat familiar02 

 Not too familiar03 

 Not at all familiar04 

 Don’t know98 

 Refused99 

Recent Light Bulb Purchases 

Q5. I’d like to ask you a few questions about your light bulb purchases during the past six 

months.  In the last six months, have you purchased any light bulbs? 

 Yes  01  

 No  02 [SKIP TO Q11] 

 Don’t know98 [SKIP TO Q11] 

 Refused99 [SKIP TO Q11] 

Q6. During the past six months, how many light bulbs would you say you have purchased? [If 

respondent unsure, say “Your best estimate is OK.”] Would you say you purchased: [READ 

ANSWERS] 
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 0-5  01 

 6-10 02 

 11-15 03 

 16-20 04 

 21-25 05 

 25-30 06 

 More than 30Record exact respondent estimate 

 Don’t know998 

 Refused999 

Q7. Have you purchased any compact fluorescent light bulbs, also known as CFLs, during the 

past six months? 

Yes01  

 No  02 

Don’t know98  

Refused99  

Q8. Have you purchased any light emitting diode bulbs, also known as LEDs, during the past six 

months? 

Yes01  

 No  02 

Don’t know98  

Refused99  

Q9. [SKIP IF Q7=02 AND Q8=02] I’d like to ask you about the number of different bulb types 

you have purchased in the past six months. You mentioned earlier that you have purchased 

[ANSWER FROM Q6] light bulbs in the past six months. How many of those bulbs have been 

CFLs, LEDs, and typical incandescent bulbs? An example would be 5 incandescent, 5 CFLs and 

5 LEDs. [If respondent unsure, say “again, your best estimate is OK.”]  [IF RESPONDENT 

INDICATES BELOW/ABOVE [ANSWER TO Q6] TOTAL, PROMPT TO GIVE  [ANSWER 

TO Q6] TOTAL] 

 __________ Record number of typical incandescent 
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 __________Record number of CFLs 

 __________Record number of LEDs 

 Don’t know98 

 Refused99 

Q10. [SKIP IF Q7=02 AND Q8=02] Were any of the CFLs of LEDs you purchased in the past 

six months installed in a business or commercial building? 

 Yes  01 [READ Q10A] 

 No  02 

 Don’t know98 

 Refused99 

Q10A. [ASK IF Q10 = 01] Approximately how many of the [Number of CFLs + LEDs from Q9] 

CFLs or LEDs you said you purchased were installed in a business or commercial building? 

________ [RECORD NUMBER, 0 – 97] 

Don’t recall 98 

Refused 99 

Prior Purchases 

Q11. Prior to 2013, had you ever purchased CFL light bulbs?  

 Yes  01 

 No  02 

 Don’t know98 

 Refused99 

Q12. Prior to 2013, had you ever purchased LED light bulbs? 

 Yes  01 

 No  02 

 Don’t know98 

 Refused99 
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Q13. [SKIP IF Q5 <> 01 OR (Q7=02 AND Q8=02)] Of the light bulbs you purchased in the past 

six months, were any of them purchased through any of the following retail stores: [READ LIST, 

CHECK ALL THAT APPLY] 

 The Home Depot01 

 Lowes Home Improvement02 

 Sam’s Club 03 

 Walmart04 

 Batteries Plus05 

 Dollar General06 

 None of these retailers07  

 Don’t know98  

 Refused99  

 

In-Service Rate 

Q13. [SKIP IF Q5 <> 01 OR (Q7=02 AND Q8=02)] Again, you said you purchased [Number of 

CFLs + LEDs from Q9] in the past six months. How many of those CFLs or LEDs would you 

estimate you installed within one week of purchase? 

________  [RECORD NUMBER, 0 – 97.  IF RESPONDENT SAYS “100%” or “ALL”, 

THEN SKIP TO Q14]  

Don’t recall 98 

Refused 99 

Q13A.  [SKIP IF Q5 <> 01 OR (Q7=02 AND Q8=02)] How many of those CFLs or LEDs 

purchased did you save to install at a later date? 

________  [RECORD NUMBER, 0 – 97.  IF RESPONDENT SAYS “100%” or “ALL”, 

THEN SKIP TO Q14]  

Don’t recall 98 

Refused 99 

Q13B.  [SKIP IF Q5 <> 01 OR (Q7=02 AND Q8=02)] Are there any CFL or LED bulbs you 

purchased in the past six months that you have not installed or are saving for a later date? 
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 Yes, have some left01[GO TO Q13C] 

 None 02[GO TO Q14] 

Don’t know 98[GO TO Q14] 

Refused 99[GO TO Q14] 

Q13C.  Approximately how many do you have left? [If respond is unsure, say “Your best 

estimate is okay.”] 

________  [RECORD NUMBER, 0 – 97.] 

Don’t recall 98 

Refused 99 

Purchase Reasoning 

Q14. [ASK IF Q7 = 01] You mentioned you have purchased CFL light bulbs in the past six 

months. When you purchased these CFLs, why did you do so at that particular time?  

[DO NOT READ RESPONSES.  RECORD ALL RESPONSES.  IF respondent says “I needed 

bulbs” or similar, PROMPT for more detailed explanation.] 

 Replaced burned out bulbs01 

 Replace working bulbs, wanted to lower energy usage02 

 Installed in a new light fixture or lamp socket03 

 Improve lighting quality/brighten a room04 

Replaced burned out bulbs & working bulbs at same time05 

Stock up on bulbs 06 

Good deal prompted purchase07 

Other (describe)______________ 

 Don’t recall98 

 Refused99 

Q14a. [ASK IF Q7 = 01]  Why did you decide to purchase CFL bulbs instead of another type of 

bulb, such as an LED or incandescent bulb? 

CFLs were the cheapest option01 
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 CFLs were the only bulb type available at the store02 

 CFLs were the closest match to the bulb I was replacing03 

 I saw the CFLs first04 

I prefer the lighting quality of CFLs 05 

CFLs last longer than other bulbs06 

Other (describe)______________ 

 Don’t recall98 

 Refused99 

 

Q15. [ASK IF Q8 = 01] You mentioned you have purchased LED light bulbs in the past six 

months.  When you purchased these LEDs, why did you do so at that particular time?  

[DO NOT READ RESPONSES.  RECORD ALL RESPONSES.  IF respondent says “I needed 

bulbs” or similar, PROMPT for more detailed explanation.] 

 Replaced burned out bulbs01 

 Replace working bulbs, wanted to lower energy usage02 

 Installed in a new light fixture or lamp socket03 

 Improve lighting quality/brighten a room04 

Replaced burned out bulbs & working bulbs at same time05 

Stock up on bulbs 06 

Good deal prompted purchase07 

Other (describe)__________________ 

 Don’t recall98 

 Refused99 

Q15a. [ASK IF Q8 = 01]  Why did you decide to purchase LED instead of another type of bulb, 

such as a CFL or incandescent bulb? 

LEDs were the cheapest option01 
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 LEDs were the only bulb type available at the store 02 

 LEDs were the closest match to the bulb I was replacing03 

 I saw the LEDs first04 

I prefer the lighting quality of LEDs 05 

LEDs last longer than other bulbs06 

Other (describe)______________ 

 Don’t recall98 

 Refused99 

 

Bulb Types Replaced 

Q16. [ASK IF Q7 = 01] Now I would like you to think about the types of bulbs the CFLs 

replaced.  Did they replace typical incandescent light bulbs, old CFL light bulbs, some other type 

of existing bulb, or a combination of old bulb types? 

 Incandescent01  

 Existing CFLs02  

 LEDs 03 

 Other :_____[ describe, with as much detail as possible…estimated percentages?] 

 Mixture:_____[describe, with as much detail as possible…estimated percentages?] 

 Don’t know 98  

 Refused99  

Q16a. [ASK IF Q7 = 01 AND IF Q16 = 03] Given that LEDs have different power consumption 

ratings that affect brightness how did you know that the CFL would work as a replacement for 

the LED? 

Someone in the store told me that the CFL would work as a replacement     01  

 I compared the brightness rating of the LED with the brightness rating of the CFL     02  

 I researched bulbs prior to visiting the store in order to determine a viable replacement     03 

 I assumed that the popular CFL models would be good replacements for LEDs     04 
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 I didn’t think about the LED brightness when purchasing the CFL bulb     05 

 Other :  

 Don’t know 98  

 Refused99  

 

Q16b. [ASK IF Q7 = 01 AND IF Q16 = 01] Given that incandescent bulbs have different 

wattage (or brightness) ratings, how did you know that the CFL bulb would work as a 

replacement for the incandescent bulb? 

Someone in the store told me that the CFL would work as a replacement     01  

 I compared the wattage of the incandescent with the incandescent equivalent wattage of the 

CFL      02  

 I researched bulbs prior to visiting the store in order to determine a viable replacement     03 

 I assumed that the popular CFL models would be good replacements for incandescents     04 

 I didn’t think about the incandescent wattage or brightness when purchasing the CFL bulb     

05 

 Other: 

 Don’t know 98  

 Refused99  

 

Q17. [ASK IF Q8 = 01] Now I would like you to think about the types of bulbs the LEDs 

replaced.  Did they replace typical incandescent light bulbs, old LED light bulbs, some other type 

of existing bulb, or a combination of old bulb types? 

 Incandescent01  

 CFLs 02 

 Existing LEDs03  

 Other :_____[ describe, with as much detail as possible…estimated percentages?] 

 Mixture:_____[ describe, with as much detail as possible…estimated percentages?] 

 Don’t know 98  
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 Refused99  

Q17a. [ASK IF Q8 = 01 AND IF Q17 = 02] Given that CFLs have different power consumption 

ratings that affect brightness how did you know that the LED would work as a replacement for 

the CFL? 

Someone in the store told me that the LED would work as a replacement     01  

 I compared the brightness rating of the CFL with the brightness rating of the LED     02  

 I researched bulbs prior to visiting the store in order to determine a viable replacement     03 

 I assumed that the popular LED models would be good replacements for CFLs     04 

 I didn’t think about the CFL brightness when purchasing the  LED     05 

 Other :  

 Don’t know 98  

 Refused99  

 

Q17b. [ASK IF Q8 = 01 AND IF Q17 = 01] Given that incandescent bulbs have different 

wattage (or brightness) ratings, how did you know that the LED bulb would work as a 

replacement for the incandescent bulb? 

Someone in the store told me that the LED would work as a replacement     01  

 I compared the wattage of the incandescent with the incandescent equivalent wattage of the 

LED     02  

 I researched bulbs prior to visiting the store in order to determine a viable replacement     03 

 I assumed that the popular LED models would be good replacements for incandescents     04 

 I didn’t think about the incandescent wattage or brightness when purchasing the LED     05 

 Other: 

 Don’t know 98  

 Refused99  

 

Q18. When purchasing light bulbs, what is the most important characteristic you consider when 

selecting a particular style, brand, or package to buy? 
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[DO NOT READ RESPONSES.  RECORD ALL RESPONSES GIVEN.  PROMPT IF 

NECESSARY.] 

Cost01 

Energy efficiency02 

Color/style of light04 

Brightness of the bulb05 

Brand06 

Other(specify)07 

Don’t recall98 

Refused99 

Q18A. [If more than one reason listed] Of all the reasons you listed, which is the most 

important? 

Cost01 

Energy efficiency02 

Color/style of light04 

Brightness of the bulb05 

Brand06 

Other(specify)07 

Don’t recall98 

Refused99 

Q18B. [Ask if Q18 = 04] You mentioned that you take lighting color into consideration when 

purchasing lighting. Have you seen or heard the terms “warm white”, “cool white”, or “color 

temperature” used in relation to lighting? 

 Yes, have heard of all of these01 

 Yes, have heard of color temperature but not cool white or warm white 02 

 Yes, have heard of cool white or warm white, but not color temperature03 

 No  04 
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 Don’t know98 

 Refused99 

Q18C. [Ask if Q18 = 04] How do you decide what color or lighting style of bulb to purchase 

when you are purchasing lighting? 

 [If Q18B = 01 or 03] I always purchase warm white bulbs because of personal preference01 

 [If Q18B = 01 or 03] I always purchase cool white bulbs because of personal preference02 

[If Q18B = 01 or 02] I compare the color temperature rating of the new bulb with the 

color temperature rating of the bulb that is being replaced 03 

 I ask or research which bulb color will most closely match an incandescent bulb 04 

 I look for in-store examples or displays and choose based on which color looks best05 

 I don’t pay attention to the color classifications when purchasing bulbs06 

 Other (specify):07 

 Don’t know98 

 Refused99 

Q19.  On a scale of one to ten, where one is “not important at all” and ten is “very important,” 

how important is energy efficiency to you when you select light bulbs for purchase? 

_________ [Record number, 1-10] 

 Don’t know98 

 Refused99 

 

Household Characteristics / Demographics 

Q20. Which of the following best describes your home/residence? 

 Single Family Home, detached construction01 

 Single Family Home, factory manufactured/modular02 

 Single family, mobile home 03 

 Condominium04 
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 Apartment05 

 Other (specify)06 

 Don’t know98  

 Refused99  

Q23. Do you own or rent this residence? 

Own01 

Rent02 

Don’t know98 

Refused99 

Q24. Approximately when was your home constructed? [DO NOT READ] 

Before 1960 01 

1960-1969 02 

1970-1979 03 

1980-1989 04 

1990-1999 05 

2000-2010 06 

2011 or later 07 

Don’t know 98 

Refused 99 

Q25. Approximately how many square feet is your home? 

_______ Record Number [100-99999] 

Don’t know98 

Refused99 

Q26. How many individuals currently live in your home? 

_______ Record Number [1-97] 
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Don’t know98 

Refused99 

Q27. What is your approximate total household income? [PROVIDE BINS] 

Less than $10,00001 

$10,000 to $29,99902 

$30,000 to $49,999 03 

$50,000 to $69,999 04 

$70,000 to $89,99905 

$90,000 to $99,99906 

$100,000 to $149,99907 

$150,000 or more08 

Don’t know98 

Refused99 

Awareness of Discounts 

Q28. [SKIP IF Q5 <> 01 OR (Q7=02 AND Q8=02)] When purchasing CFL or LED light bulbs 

in the past six month, do you recall any of the products being discounted from their normal 

pricing? 

 Yes  01 

 No  02 [SKIP to Q29] 

Don’t know98 [SKIP to Q29] 

Refused99 [SKIP to Q29] 

Q28a. Do you recall who the discounts were offered by? 

 Yes (describe) 

 No  02 

 Don’t know98 

 Refused99 
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Q29. [ASK ONLY IF Q29 = 02] In 2013, [UTILITY]  discounted certain energy efficient light 

bulbs through participating retailers. Were you aware of these [UTILITY]  lighting discounts? 

 Yes  01  

 No  02  

 Don’t recall98  

 Refused99  

Q31. [ASK ONLY IF Q29 = 01] How did you become aware of the [UTILITY] lighting 

discounts? 

 In-store promotional event representative01 

In-store signage/marketing materials02 

Store salesperson03 

[UTILITY] website04 

Other:_____________ (describe)05 

Don’t know98 

 Refused99 

Q32. [ASK ONLY IF Q29 = 01] Do you recall purchasing any light bulbs that you knew were 

discounted by SMUD? 

 Yes  01  

 No  02  

 Don’t recall98  

 Refused99  

Q33. [ASK ONLY IF Q32 = 01] On a scale of 1 to 10, where one is “not important at all” and 

ten is “very important,”  how important was the [UTILITY] lighting discount to your decision to 

purchase those specific light bulbs? 

 Record answer 1-10_________ 

Don’t recall98  

 Refused99  
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Q34. Finally, as part of its research, SMUD is sending us to visit homes in Sacramento to take 

inventories of lighting types and install some non-obtrusive light-monitoring equipment which, 

will later be removed.  This visit will take approximately 30-45 minutes and you will receive a 

$50 gift card to Shell Gas for your participation;  $25 for the initial visit,  and $25 when the 

loggers are retrieved after a couple months, which will be a 5-minute visit).  Would you be 

interested in this? 

 Yes  01  

(Thank you, we will contact you in the next week to set up a time and day to come by for 

this visit) 

 No  02  

This completes the survey. The information you provided will be used to improve SMUD’s 

energy efficiency programs in the future.  If you have any questions regarding this program or 

the home visit, please contact SMUD Call Center at 1-888-742-7683. Thank you and have a 

great day. 

 [END OF SURVEY. THANK CUSTOMER AND TERMINATE CALL.] 
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9. Appendix D: Average Hourly Load Shapes1 

Figure 9-1. Load Shape for Summer Season, March 20 – September 22 

 

Table 9-1. Coincidence Factor by Hour for Summer Season, March 20 – September 22 

Season Hour CF 

Efficient 

Lamps 
Summer 0 0.05 

Summer 1 0.03 

Summer 2 0.03 

Summer 3 0.03 

Summer 4 0.03 

Summer 5 0.03 

Summer 6 0.04 

Summer 7 0.06 

Summer 8 0.06 

Summer 9 0.07 

Summer 10 0.06 

Summer 11 0.06 

Summer 12 0.06 

Summer 13 0.06 

Summer 14 0.06 

Summer 15 0.07 

Summer 16 0.07 

Summer 17 0.07 

                                                 

1 Digital copies of results will also be provided to SMUD. 
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Summer 18 0.08 

Summer 19 0.10 

Summer 20 0.14 

Summer 21 0.15 

Summer 22 0.12 

Summer 23 0.08 

 

Figure 9-2. Load Shape for Winter Season, September 23 – March 19 

 

Table 9-2. Coincidence Factor by Hour for Winter Season, September 23 – March 19 

 

Season Hour CF 

efficient 

Lamps 
Winter 0 0.06 

Winter 1 0.04 

Winter 2 0.03 

Winter 3 0.02 

Winter 4 0.02 

Winter 5 0.02 

Winter 6 0.03 

Winter 7 0.04 

Winter 8 0.05 

Winter 9 0.05 

Winter 10 0.05 

Winter 11 0.05 

Winter 12 0.05 

Winter 13 0.05 
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Winter 14 0.05 

Winter 15 0.05 

Winter 16 0.06 

Winter 17 0.08 

Winter 18 0.13 

Winter 19 0.16 

Winter 20 0.16 

Winter 21 0.15 

Winter 22 0.12 

Winter 23 0.09 

 

Table 9-3.Coincidence Factor by Room, by Season 

Room Summer CF Winter CF 

Bathroom 0.06  0.05  

Bedroom 0.07  0.08  

Dining 0.16  0.19  

Entry 0.02  0.07  

Exterior 0.05  0.15  

Hallway/Stairway 0.03  0.04  

Kitchen 0.11  0.13  

Living 0.11  0.16  

Office 0.07  0.12  

Utility/Laundry 0.01  0.02  

 

Table 9-4. Coincidence Factor by Lamp Type, by Season 

Lamp 

Type 

Summer 

CF 

Winter 

CF 

CFL 0.08 0.11 

LED 0.12 0.20 

 

Table 9-5. Coincidence Factor by Lumen Bin, by Season 

Lamp Type 
Summer 

CF 

Winter 

CF 

310 - 749 0.12 0.13 

750 - 1049 0.09 0.12 

1050 - 1489 0.04 0.09 

1490 - 2600 0.08 0.07 
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