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Executive Summary 
This report presents the results of the Massachusetts 2015-16 

Residential Lighting Market Assessment conducted by NMR Group, Inc., 

which was designed to update estimates of lighting saturation and other 

critical market indicators, and to assess consumers’ knowledge of, and 

interactions with, the lighting market in Massachusetts. The data for this 

study came from web and telephone surveys and on-site lighting inventories conducted with 

random samples of homes in Massachusetts and a comparison area (portions of New York, 

namely a 40-mile radius around the cities of Albany, Buffalo, Rochester, and Syracuse, as 

well as all of Westchester County, referred to in this report as New York) completed between 

December 2015 and March 2016. New York was chosen as a comparison area because it 

presents a unique opportunity to understand how the residential lighting market has 

responded to the cessation of standard spiral CFL incentives in 2012 and essentially all 

upstream incentives in 2014. This executive summary begins with an overall assessment 

followed by key findings from both the on-site visits and the consumer survey. The remaining 

body of the report presents more detailed findings from these efforts. Methodological details 

can be found in Section 1.2 and Appendix A. 

OVERALL ASSESSMENT 

LEDs 

While consumers are adopting LEDs in the non-program comparison area, compelling 

evidence from this study suggests that the Massachusetts programs have had a strong 

impact on saturation and penetration of energy-efficient bulbs. LED saturation and 

penetration rates in the comparison area (New York) continued to lag significantly behind the 

rates measured in Massachusetts.  

 LED saturation was 12% in Massachusetts and significantly lower (7%) in New York. 

 LED penetration was 51% in Massachusetts and significantly lower (30%) in New 

York. 

Further, ENERGY STAR® LEDs (the only type of LEDs supported by program efforts) 

accounted for the entirety of the difference in LED saturation between the two states. Finally, 

as the potential energy savings analysis in this report demonstrates, there are substantial 

savings yet to be realized in the Massachusetts residential lighting market, especially since 

the first phase of the Energy Independence and Security Act (EISA) applies to only about 

one-half of all bulbs currently installed in Massachusetts. 

CFLs 

In 2013, Massachusetts and New York had similar levels of CFL saturation (28% and 26%, 

respectively), but began to diverge between 2013 and 2016; by 2016, CFL saturation in 

Massachusetts was significantly higher compared to New York (31% vs. 24%). This 

divergence aligned closely with the New York State Energy Research & Development 

ES 
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Authority’s (NYSERDA) decision to cease standard spiral CFL incentives in 2012 and 

essentially end all upstream lighting incentives in 2014—an action driven by NYSERDA’s 

conclusion that the residential lighting market was or would become transformed without 

additional program intervention.  

In contrast, faced with similar questions about the future of residential lighting, the 

Massachusetts PAs elected to phase out support for standard CFLs in a controlled manner—

gradually introducing LEDs while reducing the number of program-supported CFLs. This 

strategy appears to have been effective in avoiding backsliding (increases in inefficient bulb 

saturation) in Massachusetts. In addition, based on the results of the 2016 Market 

Assessment, we believe the strategy has helped to bridge the gap with certain demographic 

groups (specifically renters, those with low incomes, and multifamily housing occupants) who, 

in the absence of CFL incentives, might have purchased less expensive inefficient options. 

Despite this, recent changes to the ENERGY STAR specifications that preclude CFLs, and 

expectations that the price for ENERGY STAR LEDs will continue to decrease, mean that 

the role of CFLs in the upstream program is coming to an end. This matches well with the 

PAs’ pre-existing plans to discontinue program support for CFLs beginning in 2017.  

IMPACT FACTORS 

Table 1 provides a list of relevant impact factors developed as part of this study. For this 

market assessment, the relevant impact factors were in-service rates for CFLs and LEDs 

distributed through the upstream program. For LEDs, we have provided the ENERGY STAR 

in-service rates because the program supports only ENERGY STAR products. Additional 

details on in-service rates can be found in Section 7.1 of this report.  

Table 1: Impact Factors 

Measure Name 
Core 

Initiative 
PA 

First Year 
In-Service 

Rate 

Lifetime 
In-Service 

Rate 

Upstream CFLs 
Residential 

Lighting 
Electric 63% 97% 

Upstream LEDs 
Residential 

Lighting 
Electric 88% 100% 

KEY FINDINGS 

Socket Saturation Trends 

Between 2009 and 2016, Massachusetts experienced a steady increase in efficient bulb 

saturation (the percentage of sockets filled with a specific bulb type) and a corresponding 

decrease in incandescent bulb saturation. In 2016, Massachusetts households had an 

average of 54 sockets. Importantly, LED saturation has doubled each year since 2014—from 

3% in 2014 to 6% in 2015 to 12% in 2016. During this same time period, CFL saturation 

remained relatively flat, though CFLs were still the most common type of energy-efficient bulb 
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in use. In 2016, combined CFL and LED (efficient bulbs) saturation (43%) was nearly the 

same as combined incandescent and halogen (inefficient bulb) saturation (45%); when 

fluorescent saturation was added to CFL and LED saturation, over one-half (51%) of all 

sockets in Massachusetts were filled with an efficient bulb type in 2016 (Figure 1). Notably, 

2016 was the first year that efficient bulbs (CFLs, LEDs and linear fluorescents) filled more 

sockets (51%) than did inefficient bulbs (incandescents and halogens) (45%) (Figure 14). 

Analysis of saturation by room type revealed that, since 2009, energy-efficient bulb saturation 

in Massachusetts has doubled or remained very high in most room types identified. This 

increase has mostly been driven by increased LED saturation and buoyed by steady CFL 

saturation rates. Additional analysis related to saturation trends over time as well as over 

time by room type can be found in Section 2.1 and Section 2.3. 

Figure 1: Saturation Over Time 

 

Designing the study to include a comparison area allowed us to compare trends in 

Massachusetts, a state that continues to support energy-efficient bulbs, to those of New York, 

a state that largely phased out its support of energy-efficient bulbs between 2012 and 2014. 

New York continued to lag significantly behind Massachusetts in combined CFL and LED 

saturation (30% vs. 43%), and had significantly higher combined inefficient saturation (54% 

vs. 45%).  

Furthermore, in 2016, we were able to explore consumer and on-site data regarding 

ENERGY STAR LEDs in both states. During the on-site visits, we collected model numbers 

for all screw-base LED bulbs, which were then used to determine if an LED was ENERGY 
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STAR qualified or not. Saturation of ENERGY STAR LEDs was significantly higher in 

Massachusetts compared to New York (7% vs. 2%; Figure 2). In fact, the increased saturation 

of ENERGY STAR LEDs accounted for the entirety of the difference in LED saturation 

between the two states. This was compelling evidence that program support in 

Massachusetts (which exclusively supports ENERGY STAR products—including LEDs) is 

driving increased adoption of LEDs in the state. Additional comparison area analysis as well 

as analysis of ENERGY STAR LEDs can be found in Section 2.2. 

Figure 2: MA & NY LED Bulb Saturation 2016 

 

Penetration 

In addition to saturation, penetration (the percentage of homes with one or more LED bulbs), 

is an important gauge of LED program success. As more households purchase LEDs and 

penetration rates rise, saturation rates will follow suit as households expand LED installation 

to more sockets. LED penetration has skyrocketed in Massachusetts, from only 7% of homes 

in 2012 to more than one-half (51%) in 2016—a significant increase since 2015 (33%).  

Figure 3 looks at LED penetration in Massachusetts and New York. In 2013, a greater 

proportion of New York households than Massachusetts households used LEDs (17% vs. 

12%, respectively). However, while LED penetration increased by nineteen percentage 

points from 2013 to 2015 in Massachusetts, it increased by only three percentage points 

during the same timeframe in New York—when upstream lighting programs in the 

comparison state were largely absent. Though LED penetration increased significantly in 

both states in 2016, LED penetration among Massachusetts households (51%) continues to 

significantly outpace penetration in New York (30%). Additional details on household-level 

penetration, including penetration for other lighting technologies and by room type, can be 

found in Section 3.  
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Figure 3: MA and NY LED Penetration 

 

Panel Visits – Changes in Bulb Types over Time 

To date, three waves of panel visits have been completed in Massachusetts, and one wave 

of panel visits has been completed in New York. During the panel visits, technicians 

compared the bulb in each socket found during the 2016 lighting inventories to data listed for 

the 2015 lighting inventories, directly observing bulb replacement behavior. Figure 4 

summarizes the types of bulbs households chose as replacements (excluding sockets that 

were changed to empty) in 2016. Nearly three-quarters of replacement bulbs were new to 

the home (74%—purchased or obtained), nearly one-quarter came from storage (22%), and 

just 4% came from another fixture.  

In Massachusetts, LEDs were the most common replacement bulb type (34%), whereas they 

were the third most common replacement bulb type (21%) in New York (a statistically 

significant difference at the 90% confidence level). CFLs were the second most common 

replacement bulb type in both states and were chosen at statistically similar rates in each 

state—28% in Massachusetts and 34% in New York. Incandescent bulbs were the third most 

common choice among Massachusetts households (27%) and the most common choice 

among New York households (35%). It is notable that incandescent bulbs were chosen 
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significantly less frequently among Massachusetts households compared to New York 

households (80% confidence level). 

Figure 4: Replacement Bulb Types 

(Panel households 2016) 

 

Using the panel data, we further explored replacement behavior by education, income, home 

type, tenure, and number of bulbs replaced to determine if replacement behavior varied 

between demographic characteristics. We found that, while LEDs were the most common 

replacement bulb type chosen by panelists overall, renters, low-income, and multifamily 

households were significantly less likely to choose an LED as a replacement bulb compared 

to owners, non-low-income, and single-family households (Figure 5). Further, when we 

looked only at efficient replacement bulbs, we observed that low-income, multifamily, and 

renters used nearly the opposite proportions of CFLs and LEDs compared to their non-low-

income, single-family, and owner counterparts.   

 CFLs comprised about two-thirds of efficient replacements among low-income 

household, whereas LEDs comprised about two-thirds among non-low-income 

households. 

 CFLs comprised about three-fifths of efficient replacements among multifamily 

households, whereas LEDs comprised about three-fifths among single-family 

households. 

 CFLs comprised about three-quarters of efficient replacements among renters, 

whereas LEDs comprised nearly two-thirds among owners.      
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Additional details on bulb replacement behavior, including types of bulbs replaced, can be 

found Section 4. 

Figure 5: Replacement Bulbs by Demographic 

 

Familiarity and Satisfaction 

The 2016 consumer surveys assessed Massachusetts and New York consumers’ awareness 

of and familiarity with energy-saving light bulbs. Massachusetts and New York consumers’ 

awareness of and familiarity with CFLs and LEDs has increased significantly in recent years. 

Additionally, when asked to identify which bulb among CFLs, LEDs, or halogens uses the 

least amount of energy, more than of one-half of consumers (60% in Massachusetts and 68% 

in New York) correctly reported LEDs, and the majority of these respondents properly noted 

CFLs as second in relative energy use. 

During the on-site visits, in all households that had at least one LED installed, participants 

indicated their level of satisfaction with their LEDs. The majority of on-site participants in both 

states reported being very or somewhat satisfied with the LEDs installed in their homes. The 

consumer surveys explored consumers’ bulb preferences further through targeted questions 

for respondents who reported that they used both CFLs and LEDs (Figure 32). 

Massachusetts and New York consumers who reported using both bulbs strongly preferred 

LEDs to CFLs. Massachusetts consumers’ preference for LEDs significantly increased 

compared to 2015, while that of New York consumers has remained the same. Additional 

details on familiarity and satisfaction can be found in Section 5. 
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Figure 6: Preferences between CFLs and LEDs by State in 2015 and 2016 

(Base: Respondents currently using both CFLs and LEDs). 

 

Recent Purchases 

On-site participants reported that most LEDs and CFLs obtained in the year prior to the study 

came from home improvement stores. The second most common source from which 

participants obtained LEDs and CFLs was through direct-install programs. When looking at 

LEDs alone, the most common source was through a direct-install program (26% of the 762 

new LEDs found in the panel site visits). Note that these direct-install figures are likely 

overstated, as we have found that self-reported program participation is often overstated 

(explored in Section 1.4). We were able to confirm that 15 of the 20 self-reported direct-install 

participants really did participate in either the Home Energy Solutions (HES) or Low Income 

Direct Install programs in 2015 or 2016; this represents 198 of the 762 panel visit new LEDs. 

Additional details on recent purchases, including data from New York households, can be 

found in Section 6. 
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Figure 7: Where Bulbs Acquired - Massachusetts 

(Base: All bulbs purchased or obtained within the past year, Panel visits) 

 

Storage Behavior 

Nearly nine out of ten (86%) homes in the on-site study had at least one bulb in storage. The 

average number of stored bulbs in Massachusetts homes was 19 (not including two outliers 

that each had over 170 bulbs in storage). Incandescent bulbs were still the most commonly 

stored bulb type in both Massachusetts and New York, (59% and 63%, respectively), with 

more than twice as many incandescent bulbs in storage as the next closest bulb type (CFLs).  

Slightly more than three out of four (76%) newly purchased CFLs and LEDs were installed 

within a year of purchase. Newly purchased LEDs were being installed at a faster rate than 

CFLs. More than four out of five (84%) LEDs purchased within the past year were installed, 

while only three out of five (63%) newly purchased CFLs were installed. Figure 8 shows the 

LED in-service rates overall and by ENERGY STAR and non-ENERGY STAR status for both 

Massachusetts and New York. Interestingly, the first-year in-service rate for ENERGY STAR 

LEDs in Massachusetts was higher than that for non-ENERGY STAR LEDs (92% vs. 84%). 

In contrast, New York households were less likely to install newly purchased ENERGY STAR 

LEDs compared to non-ENERGY STAR LEDs in the first year (74% vs. 93%). Unfortunately, 

it was unclear from the data as to why the in-service rate for ENERGY STAR LEDs would be 

lower in New York—though it is possible that it is an artifact of the relatively small sample of 

New York panelists. Additional details on storage behavior, including in-service rates, can be 

found in Section 7. 
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Figure 8: LED In Service Rates 

(Base: LEDs purchased within the past year; panel visits only) 

 

EISA Coverage, Exemptions, and Exclusions 

To help us understand the influence of EISA on the residential lighting market, we grouped 

installed bulbs into four categories based on EISA status. Note, however, that this analysis 

did not factor in changes of coverage presented in the recent notice of proposed rulemaking 

that would apply only to CFLs and LEDs:  

 Covered by EISA (general service lighting) 

 Directional (covered by a separate rulemaking and requirements) 

 Linear fluorescent 

 Not covered by EISA or other rulemaking  

Fortunately, we were able to compare results from this study to two other recently completed 

studies—a Connecticut market assessment and a recent NEEP paper. Just over one-half of 

installed bulbs in Massachusetts (51%), New York (56%), and Connecticut (56%) homes 

were directly covered by EISA; the remaining installed bulbs were exempt from EISA (25%, 

24%, and 19%), directional (16%, 11%, and 14%), or linear fluorescent (7%, 9%, and 11%; 

Figure 43). This means that while the majority of installed bulbs (51%) were directly covered 

by EISA, a sizeable proportion are not. Supporting these findings, the NEEP paper, based 
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on secondary research, including shelf-stocking studies, estimated that just over one-third 

(36%) of bulbs available in stores were covered by EISA, and just over two-fifths (41%) were 

exempt from EISA. The NEEP study showed similar percentages of directional (13%) and 

linear fluorescent bulbs (10%) as the on-site studies. Of installed bulbs in Massachusetts that 

were covered by EISA, 60% met or exceeded EISA requirements—57% were efficient bulbs 

(CFLs or LEDs) and 3% were EISA-compliant halogen bulbs. Additional details on EISA can 

be found in Section 8.  

Figure 9: Bulbs by EISA Category 

 

Remaining Potential Energy Savings 

We leveraged the data collected for this study to examine remaining potential energy savings 

for residential lighting in Massachusetts. Using saturation figures from this study and hours 

of use (HOU) values from the Northeast Residential Lighting Hours-of-Use Study, we 

calculated current annual residential lighting energy usage as well as four hypothetical 

scenarios to help estimate potential energy savings.  

To understand the hypothetical scenarios, we first provide a brief summary of important EISA 

standards that impact our analysis. Additional details on the specifics of these findings can 

be found in Section 8.1. EISA 2007 set maximum wattage levels by lumen output for medium 

screw-base bulbs ranging from 310 to 2,600 lumens. In Phase 1, all covered bulbs were 
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required to achieve a minimum standard lumen-to-watt efficacy level equivalent to a halogen 

bulb.  

The specifics of Phase 2 of EISA are somewhat more complex given additional legislation 

and a new DOE proposed rulemaking covering CFLs and LEDs. The original EISA 2007 

legislation included a backstop standard of 45 lumens per watt set to go into place January 

1, 2020 (referred to in this report as the EISA 2007 Backstop). On February 12, 2016, the 

DOE issued a proposed rulemaking that included a higher efficiency standard for general 

service CFLs and LEDs (referred to in this report as the Proposed CFL and LED Efficacy 

Standard). The DOE expects to issue a final rule by January 1, 2017.  

Together, the implications of the EISA 2007 Backstop and the Proposed CFL and LED 

Efficacy Standard are that, starting on January 1, 2020, based on current technologies, LEDs 

will be the only bulbs that are legally available for import to or allowed to be manufactured in 

the United States. Further, sales of incandescent and halogen bulbs covered by EISA will be 

banned, while CFLs will be allowed to sell through. These standards apply only to bulbs 

covered by EISA, as discussed in Section 8.1. 

Here, we provide an overview of the results; additional details on the analysis and its 

implications can be found in Section 9. Note that, in all of the scenarios, we made no changes 

to linear fluorescent wattages.  

1. Incandescent-land – This scenario provided us with insight into what would have 

happened if CFLs, LEDs, and halogens did not exist. By comparing this to the current 

market, we can estimate realized savings in the marketplace (from program and non-

program activity). Based on this comparison, we estimated realized annual 

savings in the market were 1,131 kWh per household.      

2. Current market – Energy usage today based on actual current lighting inventories. 

Note that the current market already includes some effects from EISA.  

3. EISA 1 – This scenario helped us to understand additional energy savings we can 

expect to be realized as EISA Phase 1 continues to impact the market and the 

remaining bulbs covered by EISA become compliant. In this scenario, we converted 

the wattage of any EISA-covered or directional incandescent bulbs to the minimum 

efficacy standard under EISA (equivalent to a halogen bulb). We did not convert the 

wattages of any CFLs, LEDs, or EISA-compliant halogen bulbs. Nor did we change 

any incandescent bulbs that were not covered by EISA.  Based on this comparison, 

we estimated that EISA 1 would result in an additional 214 kWh of annual energy 

savings per household above and beyond the current market.      

4. EISA 2020 – This scenario allowed us to understand what potential effects the next 

phase of EISA—proposed to go into effect on January 1, 2020—will have on the 

market. For this scenario, we converted the wattage of any EISA-covered 

incandescent, halogen, or CFL bulbs to that of an LED. We did not change the 

wattage of any incandescent bulbs that were not covered by EISA. Based on this 

comparison, we estimated that EISA 2020 would result in an additional 419 kWh 

of annual energy savings per household above and beyond EISA 1.      
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5. LED-land – This scenario helped us to understand the total potential savings 

available in the market based on current technologies. For this scenario, we converted 

the wattage of all bulbs (excluding linear fluorescent) to the equivalent wattage of an 

LED alternative. Based on this comparison, we estimated that there were 

potential annual savings of 1,023 kWh per household compared to EISA 1 and 

604 kWh of potential annual energy savings per household compared to EISA 

2020.      

Figure 10: Massachusetts Annual Energy Savings Potential per Household – 
Scenario Analysis 

 

RECOMMENDATIONS, CONSIDERATIONS, AND GUIDANCE 

In this section, NMR offers recommendations, considerations, and guidance for future study 

planning based on the findings discussed in this report. For each recommendation, 

consideration, or point of guidance, we offer a rationale based on the findings from evaluation 

activities conducted as part of this study.  
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Recommendations 

Recommendation 1: The PAs should continue with existing plans to educate consumers 

about and provide incentives for LED bulbs through the current 2016-2018 program cycle. In 

addition, the PAs should carefully assess the need for continued support in the next program 

cycle (2019 – 2021), as opportunities may continue to exist. The results of forthcoming 

evaluation studies to be completed in 2016 and 2017 will provide additional insights to assist 

in this recommendation.  

Rationale: While consumers are adopting LEDs in the non-program comparison area, 

compelling evidence from this study suggests that programs appear to have a strong 

impact on saturation and penetration rates of energy-efficient bulbs. LED saturation 

and penetration in the comparison area (New York) continue to lag significantly 

behind the rates found in Massachusetts. ENERGY STAR LEDs (the only LEDs 

supported by program efforts) accounted for the entirety of the difference in LED 

saturation between the two states. Further, as the potential energy savings analysis 

in this report demonstrates, there are substantial savings yet to be realized in the 

residential lighting market, and the first phase of EISA at most applies only to just over 

one-half of all bulbs currently installed in Massachusetts. Still, given the rapid pace of 

change observed in the marketplace, it is possible that the opportunity for program 

intervention may diminish over the next few years. Findings evaluations planned in 

2016 and 2017 will offer additional insights for decision making regarding the 2019 – 

2021 program cycle. 

Recommendation 2: The PAs should continue with plans to phase out support for standard 

CFLs in a controlled manner, including removing all CFLs incentives in the 2017 program 

year.   

Rationale: In the 2015 Market Assessment Study, NMR found that New York 

households were showing some signs of backsliding, with increases in inefficient bulb 

saturation, in the absence of program support for CFLs and LEDs. Continued support 

for CFLs has helped Massachusetts avoid backsliding in past years, but it appears 

the market may be reaching a turning point where CFL incentives may soon no longer 

be needed. That said, a soft landing, provided by lower levels of CFL support 

throughout 2016, may still be important for some demographic groups. Price may be 

an important factor in deciding when to end support for CFLs—ending program 

support for CFLs when LED prices approach those of CFLs.  

Recommendation 3: The PAs should continue their efforts through the upstream program 

in stores serving hard-to-reach (HTR) populations and through their low-income direct-install 

programs, to help low-income, renter, and other HTR groups to transition to LEDs. It will be 

important for the PAs to monitor the success of these efforts over the next year to ensure that 

these demographic groups successfully transition from CFLs to LEDs and don’t backslide to 

less efficient bulb types.   

Rationale: In Massachusetts in 2016, LEDs were the most common replacement bulb 

type in Massachusetts. However, low-income households and renter households 

were significantly less likely to turn to LEDs as replacements compared to non-low-
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income households and owner-occupied households. The CFL incentives offered by 

the Massachusetts program may have played an important role in the decision made 

by these demographic groups to turn to CFLs as replacements rather than 

incandescents or halogens. Note that, in addition to the upstream program, the PAs 

already have several LED program offerings that specifically target low-income and 

renter households. Specifically, the PAs have an income-eligible program that 

provides low-income customers with LEDs free of charge and, as part of the 2016 

HES program, the PAs have implemented a renter-focused approach that includes 

free LEDs.    

Considerations 

Consideration 1: As recommended in 2015, the PAs should carefully consider what program 

efforts can be made to encourage customers to replace inefficient bulbs before failure. The 

PAs may want to consider a bulb buy-back program to persuade people to change out 

inefficient bulbs before they burn out and fill them with CFLs or LEDs. In Connecticut, PAs 

have developed a successful light bulb exchange program that leverages working with local 

communities (municipalities) to run events. This program may serve as an example or starting 

point for program development in Massachusetts.          

Rationale: The high rate of incandescent-to-LED and -CFL conversion found in the 

panel study indicates that consumers are already inclined to replace incandescents 

with CFLs or LEDs. Still, the majority of bulbs are replaced upon failure and the most 

common reason householders provided for not using energy-efficient bulbs in 

particular rooms was that the bulbs had not yet burned out.  

Consideration 2: The PAs and the EEAC should carefully consider whether or not they 

should offer incentives for a select set of non-ENERGY STAR LEDs with high-performance 

characteristics. To facilitate this decision, we recommend that the PAs consider working with 

evaluators, implementers, and other stakeholders to analyze the pros and cons of non-

ENERGY STAR LEDs as part of an overall residential lighting portfolio. Note that recent 

changes to the ENERGY STAR specification mean that less expensive ENERGY STAR-

qualified LEDs will soon be available in the marketplace. This possibility should be taken into 

consideration in any discussions.        

Rationale: Data from this study may indicate that there may be a role for less 

expensive non-ENERGY STAR LEDs. As discussed earlier, low-income and 

multifamily households appear to turn to CFLs (potentially using CFL incentives in 

order to do so) instead of LEDs when installing energy-efficient bulbs. This may be 

an indication that LEDs are still too expensive among these demographic groups. 

While recent revisions to ENERGY STAR criteria may mean more low-cost standard 

LEDs will qualify for ENERGY STAR status, it is unclear as to whether or not non-

ENERGY STAR LEDs might help to fill this niche and create savings over the 

halogens that might otherwise be installed.  
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Guidance for Future Study Planning 

Guidance 1: The PAs should continue with plans to carefully observe and assimilate 

information coming from other ongoing studies throughout the country. This work could 

include searching for other jurisdictions that may have had experience with buy-back or 

planning incandescent buy-back initiatives. 

Rationale: The residential lighting market is in a period of rapid change, which creates 

opportunities to observe significant changes in the market even across partial years. 

Results from other jurisdictions may provide key insights into upcoming evaluations 

planned in Massachusetts and offer opportunities to see how other jurisdictions 

interpret and respond to recent developments in the market, including the EISA 2007 

Backstop, the DOE’s recent notice of proposed rulemaking, and ENERGY STAR 2.0 

specifications.  

Guidance 2: The PAs should be careful to ensure that upcoming evaluation efforts 

specifically incorporate research questions to determine when and how the next proposed 

phase of EISA, including the recent DOE notice of proposed rulemaking (EISA 2020) may 

affect the residential lighting market. In addition, upcoming evaluation efforts should attempt 

to monitor or understand the market trajectory for bulbs that are not covered by EISA. 

Possible sources of information include supplier interviews, literature reviews, shelf-stocking 

studies, on-site studies, and consumer surveys.    

Rationale: While this study made attempts to broadly address possible impacts of 

EISA 2020, we believe implementation is still too far off to be felt in the broader market 

at this time. However, if implemented as outlined in the draft rulemaking, it is likely 

that, unlike with Phase 1, the effects of Phase 2 will precede implementation 

(scheduled for January 1, 2020). During EISA Phase 1, we observed that non-EISA-

compliant bulbs were available in the market well after manufacturing and import bans 

went into place. However, Phase 2 provisionally covers manufacture, import, and sale 

of inefficient bulbs—so it is likely that retailers will change their stocking practices in 

advance of January 1, 2020. In addition, while a portion of bulbs are excluded or 

exempt from EISA, it may be the case that market changes as a result of EISA impact 

not only EISA-covered bulbs, but also excluded or exempt bulbs. 

Guidance 3: The PAs should consider research designed to understand customer 

purchasing behavior in the absence of CFL incentives or the complete absence of CFLs in 

the market. What type of bulbs CFL purchasers will turn to is an important research question 

given the upcoming changes to the lighting market. Specifically, will consumers purchase 

halogens or LEDs instead when CFLs are no longer available? 

Rationale: Based on several recent developments, the future of CFLs looks grim. The 

ENERGY STAR 2.0 specifications essentially preclude CFLs, the PAs are scheduled 

to end all incentives for CFLs beginning in 2017, and some manufacturers have 

indicated that they will soon exit the CFL market altogether. All of this means that it is 

not a question of if, but when, CFLs will leave the market. When that happens, some 

proportion of those that would have bought CFLs will buy halogens instead of LEDs. 
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Understanding the proportions or likelihood and how these decisions will be made in 

the absence of CFLs could provide valuable information for program designs. 

Guidance 4: In future on-site saturation studies, evaluators should ensure that new visits 

and panel visits are fielded simultaneously to help eliminate possible differences in saturation 

levels between panelists and new visits based on visit timing.  

Rationale: LED saturation is increasing rapidly (approximately 0.5% per month 

between 2015 and 2016). For the 2016 on-site visits, NMR completed nearly all of the 

panel visits before beginning the new visits—this made it difficult to distinguish 

whether observed differences in LED saturation were due to Hawthorne effects or a 

byproduct of visit timing. The Hawthorne effect, also called reactive effects or 

observation bias, occurs when subjects of an experiment alter behavior due to 

observation.  

Guidance 5: The PAs may wish to consider directly studying use and purchase behavior 

among HTR households. This would then inform the discussion of whether the current 

upstream model or a revised or different program design would be best able to achieve 

remaining potential in such households and increase their adoption of LEDs. To provide 

information on a wider range of households that are considered HTR, the study should be 

designed specifically to capture underrepresented households, likely working with 

organizations, community groups, and recognized community leaders to spark interest and 

gain trust in the study.  

Rationale: As discussed in the rationale for consideration 2, low-income and 

multifamily households appear to turn to CFLs (potentially using CFL incentives in 

order to do so) instead of LEDs when installing energy-efficient bulbs. This may be 

an indication that LEDs are still too expensive among these demographic groups. 

Similarly, HTR groups may similarly be lagging in adoption of LEDs. However, this 

study was designed as a general population study and, while the sample does include 

a substantial number of low-income households (102), the definition of HTR includes 

more than just income.    
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Section 1 Introduction 
This report presents the results of the Massachusetts 2015-16 

Residential Lighting Market Assessment conducted by NMR Group, Inc. 

The data for this study came from telephone surveys and on-site lighting 

inventories conducted with random samples of homes in Massachusetts 

and a comparison area (New York) completed from December 2015 

through March 2016.  

1.1 STUDY OBJECTIVES 

The goals of this study are to update estimates of lighting saturation and assess consumers’ 

knowledge of and interactions with the lighting market in Massachusetts. These specific 

objectives include the continued tracking of some prior critical market indicators, as well as 

examining emerging issues related to changes in the lighting market, such as the advent of 

new technologies and increased efficiency standards. These objectives are as follows: 

 Examine socket saturation, including the presence of linear fluorescents and 

installations of ENERGY STAR®-qualified versus non-qualified LED bulbs 

 Determine (via a panel study) what types of bulbs consumers use to replace those 

that burn out or are removed 

 Estimate in-service rates (ISRs) over time to the extent allowed through examining 

bulbs installed, in storage, and newly purchased during panel home visits 

 Provide information on various savings parameters such as delta watts and early 

replacement 

 Assess customer awareness, purchase (including bulbs obtained through direct-

install programs), use, and storage of energy-efficient bulbs, and whether these can 

be traced directly to the Residential Lighting Initiative  

 Understand consumer decision making regarding bulb purchases and uses (e.g., 

pricing, energy efficiency, ENERGY STAR qualification, preferences by room type) 

1.2 METHODOLOGY 

NMR completed 610 consumer surveys in Massachusetts and 132 surveys in New York. 

Some of the Massachusetts households responded via a web version of the survey (n=396, 

65%), while the remaining Massachusetts households (n=214, 35%) and all New York 

households responded via telephone. In this section, we provide an overview of methodology 

for the consumer surveys and on-site visits. Additional information regarding the consumer 

survey and the on-site visits—including sampling error and weighting schemes—can be 

found in Appendix A. The 2015-16 consumer survey and on-site visits represent the most 

recent efforts in a long time series of data collected, with some indicators having been tracked 

since 1998. 

1 
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1.2.1 Telephone Surveys 

The Massachusetts and New York consumer surveys continued a long time series of data 

collection on key lighting indicators (e.g., bulb awareness and familiarity, understanding of 

lighting concepts, bulb satisfaction, and purchasing behavior) and were used to recruit new 

participants for the on-site studies in these areas. The 2016 survey was administered in 

Massachusetts from December 21, 2015, to January 13, 2016, and in New York from 

December 29, 2015, to February 11, 2016.  

Recruitment in Massachusetts and New York differed based on the availability of contact 

information for consumers in these areas. As described in greater detail in Appendix A, the 

Team sent an advance letter to randomly selected customers of each Program Administration 

(PA). Each letter contained a link to the web version of the survey and a $5 prepaid incentive. 

Respondents had roughly two weeks to complete the survey, after which the Team attempted 

to contact them by phone to complete the survey. The overall response rate in Massachusetts 

was 32%.  

The New York survey approach differed from Massachusetts in four critical ways. First, 

because the Team did not have customer lists for the New York comparison area, we relied 

on a random-digit dial (RDD) survey, which included a 10% cell phone sample. Second, 

addresses were not available for potential New York respondents so they did not receive 

advance letters or pre-paid incentives. Third, to reduce survey length in an attempt to 

increase response rates, New York respondents answered an abbreviated version of the 

Massachusetts survey. Finally, only respondents who expressed a willingness to participate 

in on-site visits in New York were asked the full New York survey; respondents who refused 

the on-site visit answered only screening questions. Because potential respondents in New 

York did not receive an advance letter with the $5 prepaid incentive and because they were 

contacted on behalf of Massachusetts PAs, the response rate in New York was lower than in 

Massachusetts. The response rates for the New York landline and cell phone samples were 

7% and 2%, respectively; these rates fall within the range of other recent RDD studies.  

1.2.2 On-site Lighting Inventories 

Additionally, NMR visited 570 homes—420 in Massachusetts and 150 in New York— to 

collect data on their lighting use, storage, and purchase behavior. Some of the households 

in both Massachusetts and New York were recruited through the 2016 consumer surveys 

(new visits) and others having taken part in prior on-site visits (panel visits). As mentioned 

earlier, the current visits represent the most recent efforts in a long time series of on-site data 

collection. Importantly, visits conducted in Massachusetts and New York have been 

somewhat coordinated since 2009. 1  Figure 11 provides an overview of on-site visits 

conducted during this period, and Figure 12 provides a summary of visit timing.  

The PAs, Energy Efficiency Advisory Council (EEAC) Consultants, and evaluators chose 

New York as a comparison area because it presents a unique opportunity to understand how 

                                                

1 Coordination between 2009 and 2013 reflected participation in joint studies (Multistate Modeling Efforts and 
the Regional Hours of Use Study). Massachusetts, however, funded data collection in New York in 2015 and 
2016, for reasons discussed in the body of the report.   
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the residential lighting market has responded to the cessation of standard spiral CFL 

incentives in 2012 and essentially all upstream incentives in 2014. The New York State 

Energy Research and Development Authority (NYSERDA) continued limited support for 

specialty CFLs and LEDs through mid-2014, but the volume of incentivized bulbs was very 

small compared to those supported in Massachusetts. On-site lighting saturation surveys in 

New York serve as a proxy to help understand what may have happened in Massachusetts 

had the Massachusetts PAs similarly eliminated standard spiral CFL incentives during the 

same period. It also provides some insight into what might happen if Massachusetts were to 

remove upstream incentives during the 2016 to 2018 program cycle, although it may be too 

early to judge the effects of such a move on LEDs due to the rapidly changing market. 

1.2.2.1 Panel Visits 

As mentioned earlier, a subcomponent of the on-site visits included a large number of 

households we had visited previously, known as the panel visits. To date, three waves of 

panel visits have been completed in Massachusetts, and one wave of panel visits has been 

completed in New York. Figure 11 shows the various waves and the breakdown of visits. The 

panel in Massachusetts was first established in 2013 with 150 new on-site visits. 

 Massachusetts Panel Wave One: In 2014, we returned to 111 of the homes first 

visited in 2013 as part of the Regional Hours of Use Study and visited an additional 

150 homes for the first time.  

 Massachusetts Panel Wave Two: In 2015, we returned to 203 homes—89 that were 

first visited in 2013 and 114 that were first visited in 2014—and visited an additional 

151 homes for the first time.  

 Massachusetts Panel Wave Three: In 2016, we returned to 270 homes—77 that 

were first visited in 2013, 98 that were first visited in 2014, and 95 that were first visited 

in 2015 - and visited an additional 150 homes for the first time. 

In 2015, NMR, working with Navigant Consulting, Inc., undertook the task of establishing a 

panel in New York as a comparison area for Massachusetts. In 2015, we visited a total of 

101 homes for the first time.     

 New York Panel Wave One: In 2016, we returned to 80 of the homes first visited in 

2015 and visited an additional 70 homes for the first time.   

Throughout this report, we refer to the various waves by state and wave number, as 

appropriate. 
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Figure 11: On-site Visits over Time 

 

Figure 12: Timing of On-site Visits 
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1.3 COMPARISON OF PANEL VISITS TO NEW VISITS 

One potential drawback of a panel study is the possibility that being study participants leads 

households to change their behavior—a phenomenon known as the Hawthorne Effect.2 To 

test for this and other possible differences between the panel and new visit households, the 

Team compared saturation and demographic data from the 270 Massachusetts panelists to 

the 150 Massachusetts new visits.  

Table 2 shows saturation in Massachusetts in 2016 by the first year a home participated in 

the study. The only significant difference across the studies is among LEDs installed in homes 

that were first visited in 2014; at 8%, 2014 LED saturation in these homes is significantly 

lower than in homes first visited in other years. Note, however, that when we combine results 

for all of the panelists, LED saturation is statistically similar (while relatively lower) compared 

to the new visits (11% vs. 16%) at the 90% confidence level, although they are statistically 

different at the 80% confidence level. While LED saturation may be a sign of Hawthorne 

effects among the 2014 panelists, survey timing may also be affecting LED saturation 

estimates.   

In a misguided effort to simplify fielding of the study as well as reduce time in the field, we 

first visited all of the panelists (December to February) while the new visits were being 

recruited via telephone and web surveys. Once the panel visits were complete, we began the 

new visits (February to March). Unfortunately, this mismatch in visit timing has created issues 

in distinguishing Hawthorne effects from the effects of visit timing. Table 3 provides the 

proportion of site visits completed each month by first visit year. Households first visited in 

2014 generally took part earlier in the 2016 data collection cycle than households first visited 

in other years. Given the rapid pace of LED adoption, we are observing an increase in LED 

saturation of approximately 0.5% per month, on average, over the course of a year. 

Complicating matters, we know from past studies that households are most likely to purchase 

bulbs in the fall, so the timing of visits may, at least in part, explain the differences between 

the panel and the winter. Since we could not clearly determine if this was visit timing or true 

Hawthorne effects and since the panel results and the new visit results were statistically 

similar at the 90% confidence level on the whole, we elected to make no adjustments to the 

samples and have treated them as a combined group as we have in the past. However, in 

the future we will be sure to intermix panel and new visits so that timing can be ruled out as 

a contributing factor to observed saturation rates. 

For the 2014 and 2015 analyses, we performed similar comparisons and found that the panel 

and new visits showed very similar or identical levels of penetration, saturation, and purchase 

behavior. A full discussion of the 2014 results can be found in Appendix D of the 2014 report, 

and a full discussion of the 2015 results can be found in Appendix B of the 2015 report. More 

details comparing saturation and penetration 2016 new and panel visits can be found in 

Appendix E. 

 

                                                

2 The Hawthorne effect, also called reactive effects or observation bias, occurs when subjects of an experiment 
alter behavior due to observation. 
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Table 2: Current Panel and New Visit Saturation Comparison by First Visit 
Year 

Bulb Type 
2013 

(Panelists) 

2014 

(Panelists) 

2015 

(Panelists) 

2016 
(New 

Visits) 
All 

# of homes 77 98 95 150 420 

# of sockets 4,385 5,217 5,811 8,806 24,219 

Incandescent 39% 41% 37% 34% 37% 

CFLs 32% 31% 31% 29% 30% 

LEDs 11% 8%a 13% 16% 13% 

Fluorescent 9% 8% 7% 7% 7% 

Halogen 7% 8% 8% 11% 9% 

Empty Socket 3% 4% 3% 3% 3% 

Other/Don’t know <1% 1% <1% 1% 1% 
a Significantly different from new visits at the 90% confidence level 

Table 3: Current Panel Visit Timing by First Visit Year 

Bulb Type 
2013 

(Panelists) 

2014 

(Panelists) 

2015 

(Panelists) 

2016 
(New 

Visits) 

# of homes 77 98 95 150 

December 2015 51% 54% 48% -- 

January 2016 36% 34% 38% -- 

February 2016 13% 12% 14% 60% 

March 2016 -- -- -- 40% 

In addition to survey timing, we also considered the role that demographic differences may 

play in explaining LED saturation across panel waves. As Table 4 illustrates, panel and new 

visit households were demographically similar in terms of tenure, income, home type, and 

education, with two exceptions: There were significantly more non-low-income new 

households than non-low-income panel visit households (81% vs. 68%),3 and significantly 

more new households with a bachelor’s degree or higher than among panel visit households 

(73% vs. 61%).4 Speculatively, there may be a relationship between income, education, and 

adoption of LEDs that also limits LED adoption among panel households. However, the study 

did not collect the necessary data to explore this possibility in enough detail to draw such a 

conclusion. 

                                                

3 In 2015, panel and new visits had statistically similar proportions of low-income households (31% and 29%, 
respectively) 
4 In 2015, panel and new visits had statistically similar proportions of households with a bachelor’s degree or 
higher (57% and 62%, respectively).  
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Table 4: Panel and New Visit Demographics Comparison 

Demographic Characteristics 
New Visits Panelists 

Count Percent Count Percent 

All n = 150 n = 270 

Tenure* n = 147 n = 267  

Own/Buying 102 69% 188 70% 

Rent/Lease 45 31% 79 30% 

Income** n = 118 n = 248  

Low Income 22 19% 80 32% 

Non-Low Income 96 81% 168 68%a 

Home Type n = 150 n = 270 

Multifamily 72 48% 127 47% 

Single family 78 52% 143 53% 

Education*** n = 146 n = 266 

High School or Less 15 10% 31 12% 

Some College or Associates Degree 25 17% 72 27% 

Bachelor's Degree or Higher 106 73% 163 61% a 
* Not including 1 Tenure = ’Cooperative’, 1 Tenure = ‘DK/Refused’, and 4 Tenure = ‘Occupied without 
payment or rent’ 
** Not including 32 Income = ‘DK/Refused’. 
***Not including 4 Education = ‘DK/Refused’. 
a Significantly different from new visits at the 90% confidence interval 

1.4 ACCOUNTING FOR DIRECT-INSTALL PARTICIPATION 

Table 5 provides an overview of direct-install program participation by visit type and year of 

program participation. Based on an examination of HES and HES-IE participant records, we 

estimate that about 4% of the households in PA service areas participated in the HES or 

HES-IE program each year from 2012 through 2015, and that an additional 5% participated 

in 2010 or 2011. Given this, we would expect our sample to include about 21% households 

that had previously participated in a direct-install program. While on site, technicians asked 

households whether or not they had ever participated in a program that came to their homes 

to install energy-efficient bulbs and, if so, when.  

Based on self-reported program participation, it would appear that the new visits, the 

panelists, and the combined sample exceed this estimate, which could mean that our sample 

includes a higher than expected proportion of program participants. However, the proportions 

in Table 5 are based on self-reported participation.  

To explore the possibility that sample households are under- or over-representing prior 

program participation, we worked with the PAs and were able to verify participation for new 

visit and panelist households from 2014 and 2015 against the program records for direct-

install programs, including Home Energy Solutions (HES), and low-income and multifamily 
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direct-install programs.5 Looking at verified participation in direct-install programs, we find 

that the combined sample includes 21% direct-install participants and that individual years of 

participation are generally in line with expectations. This is an area of potential concern for 

future studies that we will continue to carefully monitor and investigate.  

Table 5: Direct-Install Program Participation by Year (Unweighted) 

Year of 
Program 
Participation 

New 
Visits 

[Self-
Report] 

(n = 150) 

New 
Visits 

[Verified] 

(n = 150) 

Panelists 

[Self-
Report]  
(n = 95) 

Panelists 

[Verified] 

(n = 95) 

Combined  
[Verified] 

(n = 245) 

All Years 31% 23% 32% 18% 21% 

2015 or 2016 9% 7% 4% 5% 6% 

2014 10% 5% 5% 4% 4% 

2013 1% 5% 6% 5% 5% 

2012 5% 5% 6% 1% 4% 

2011 1% 1% 4% 2% 1% 

Before 2011 3% 1% 6% -- <1% 

Unknown year 1% -- 2% -- -- 

Non-participant 69% 77% 68% 82% 79% 

 

                                                

5 Analysis was limited to households with first visits in either 2015 or 2016 because NMR does not have account 
numbers for households visited prior to 2015. 
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1.4.1 Effect of Direct-Install Participants on Saturation Estimates 

To assess the effect direct-install participants had on overall saturation estimates, NMR 

calculated overall saturation by bulb type with and without the 52 confirmed direct-install 

participants. When rounded to the nearest full percent, removing the direct-install participants 

has a negligible impact on the key saturation estimates for CFLs or LEDs.   

Table 6: Comparison of Saturation Rates 

Sockets Containing 
2016  

(excluding DI) 
2016  

(including DI) 
Difference 

Sample Size 368 420 N/A 

Total Sockets 18,759 22,458 N/A 

Avg. # of Sockets 51 53 -- 

Incandescent 40% 37% 3% 

CFLs 29% 31% 2% 

LED 11% 12% 1% 

Fluorescent 8% 8% 0% 

Halogen 8% 8% 0% 

Other/Don’t know 1% 1% 0% 

Empty Sockets 4% 4% 0% 
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Section 2 Changes in Socket 

Saturation Over Time 
The Massachusetts PAs have been tracking socket saturation (the 

percentage of sockets filled with a specific bulb type) for CFLs since 

2003 and for all bulb types since 2009. In this section, we explore trends 

in socket saturation in Massachusetts and the comparison area of New 

York, including overall saturation, the saturation of ENERGY STAR-qualified LEDs, and 

room-by-room saturation. We also include findings from the consumer survey related to 

awareness and familiarity with ENERGY STAR. 

 Examining data over time in Massachusetts, we observe a steady increase in 

combined efficient (CFL and LED) saturation (from a low of 32% in 2009 to a high 

of 51% in 2016) and a corresponding decrease in combined inefficient bulb 

saturation (from a high of 67% to a low of 45% in 2016). 

 In 2016, New York continues to lag significantly behind Massachusetts in 

combined CFL and LED saturation (30% vs. 43%) and has significantly higher 

combined inefficient saturation (54% vs. 45%).  

 In Massachusetts, LED saturation has doubled each year since 2014, from 3% in 

2014 to 6% in 2015 to 12% in 2016.  

 New York, a state that dropped all program support for residential lighting by 2014, 

has also seen increases in LED saturation, although not to the same level as those 

observed in Massachusetts.  

 Massachusetts households have significantly higher saturation of ENERGY STAR 

LEDs compared to New York households (7% vs. 2%). In fact, the increased 

saturation of ENERGY STAR LEDs accounts for the entire difference in LED 

saturation between the two states. This is compelling evidence that program 

support (which supports only ENERGY STAR LEDs) is driving increased adoption 

of LEDs in Massachusetts compared to New York. 

 LED saturation by room type is increasing in both Massachusetts and New York 

and is highest in kitchens, offices, and living spaces; notably, kitchens and living 

spaces are in the top three room types that have the highest hours of use (for more 

detail on hours of use, see Section 1.1.8 and Table 11).  

 Since 2009, energy-efficient bulb saturation in Massachusetts has doubled or 

remained very high in most room types identified. This trend is driven by increased 

LED saturation and buoyed by CFL saturation rates that have remained steady. 

2.1 SATURATION BY HOUSEHOLD 

Figure 13 shows saturation for all bulbs types from 2009 through 2016. To aid in 

understanding trends, we have interpolated data to represent 2011, a year when a study was 

not completed. The figure clearly shows that Massachusetts has experienced a steady 

increase in efficient bulb saturation (dotted green line) and a corresponding decrease in 

2 
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inefficient bulb saturation (dotted orange line). In fact, saturation of inefficient (incandescents 

and halogens)6  and efficient (CFLs and LEDs) bulbs is nearly the same (45% and 43%, 

respectively), but inefficient saturation has decreased from 67% in 2009 while efficient 

saturation has increased from 26% during the same time period. Notably, LED saturation 

alone has doubled each year since 2014, from 3% in 2014 to 6% in 2015 to 12% in 2016. 

LED adoption drives the increase in efficient bulb saturation, as, over the same time frame, 

CFL saturation decreased slightly from 33% to 31%. 

Figure 13: MA Saturation Rates 2009-2016 

 

  

                                                

6 Given the difficulty in distinguishing halogen bulbs from regular incandescent bulbs, throughout this report we 
provide estimates for each separately and combined.  
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Table 8 provides the same data shown in Figure 13 as well as combined saturation figures 

for efficient and inefficient bulb types, specialty bulb saturation,7 and notations for significant 

differences between years and states. It also presents data for New York. Some of the 

additional highlights regarding saturation by state are summarized below. Further detail on 

saturation broken down by demographics can be found in Table 50 and Table 52 in Appendix 

B. 

Table 7: Massachusetts Statewide Socket Counts by Room Type 

  

HOU Room Type 

All Households Multifamily Single Family 

# of Sockets 
Statewide 

Avg # of 
sockets per 

HH 

# of 
Sockets 

Statewide 

Avg # of 
sockets 
per HH 

# of 
Sockets 

Statewide 

Avg # of 
sockets 
per HH 

Bathroom 18,711,455 7.3 7,186,963 5.5 11,524,492 9.2 

Bedroom 21,299,082 8.4 8,651,938 6.7 12,647,145 10.1 

Dining Room 8,918,814 3.5 3,501,630 2.7 5,417,184 4.3 

Kitchen 16,735,709 6.6 6,658,140 5.1 10,077,569 8.1 

Living Space 17,985,307 7.1 7,035,206 5.4 10,950,101 8.8 

Other 40,750,857 16.0 11,471,344 8.8 29,279,513 23.4 

Exterior 11,910,787 4.7 2,344,410 1.8 9,566,377 7.7 

Indoor 124,401,225 48.8 44,505,220 34.3 79,896,005 63.9 

 

Massachusetts 

 LED saturation has increased sharply since 2014, doubling each year between 2014 

and 2016 (3% to 6% to 12%). 

 CFL saturation increased steadily from 2009 to 2014; after peaking in 2014 at 33%, 

saturation has slightly declined (relatively but not significantly) to 31% in 2016. 

 Incandescent saturation has decreased twenty-five percentage points (62% to 37%) 

between 2009 and 2015. The percentage of sockets filled with incandescent bulbs is 

significantly lower in 2016 than in 2015 with an average annual decline of 

approximately four percentage points.  

 Linear fluorescent saturation had remained nearly the same since 2009, though this 

may begin to change in the near future with the introduction to the market of linear 

LED conversion kits and replacement bulbs targeted to the residential market. Note, 

however, that conversion kits and replacement bulbs are generally not compatible 

with older magnetic ballasts often associated with T12 fluorescent lighting. Replacing 

older linear fluorescents with LEDs represents a much higher level of effort and 

additional costs since it often requires fixture or ballast replacements, which may 

require the assistance of an electrician. 

                                                

7 Specialty bulbs include: three-way bulbs of any kind, dimmable CFLs and fluorescents, circline fluorescents, 
non-A-line LED, incandescent and halogen bulbs, and non-twist/spiral CFLs. 
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 Halogen saturation increased relatively to 8% in 2016. (Note that halogen and 

incandescent bulbs are nearly indistinguishable. We make every effort to train 

technicians to identify halogen bulbs but recognize that some bulbs labeled as 

incandescent are likely halogen, and vice versa. Therefore, we present all 

incandescent and halogen data separately and combined.)  

 Combined CFL and LED saturation in 2016 is higher (42%) than in 2015 (38%) and 

significantly higher than in 2014 (36%). In 2009, combined efficient bulb saturation 

accounted for more than one-quarter (26%) of all sockets in Massachusetts, while in 

2016 it accounted for 43% of all sockets.  

 Combined efficient (CFL, LED, and linear fluorescent) bulbs in 2016 accounted 

for more than one-half (51%) of all sockets. 

 Combined inefficient (incandescent and halogen) bulbs in 2016 made up less than 

one-half (45%) of all sockets in Massachusetts, down 22 percentage points since 

2009. 

 Efficient specialty bulb saturation has hovered around 40% since 2009. Specialty 

CFL (any CFL that is not twist/spiral) saturation increased significantly from 4% in 

2009 to 11% in 2014 and has remained steady since. When A-line CFLs are not 

counted as specialty CFLs, saturation has remained steady at around 8%.  

 Efficient specialty LED saturation looks at LEDs that are not A-line shaped and has 

shown steady increases from less than 1% in 2012 to 5% in 2016. In 2016, the 

majority of specialty LEDs were reflectors (63%) and nearly one-quarter (23%) were 

candle shaped; the remaining 14% were globe shaped (6%), A-line (4%) and other 

(4%). 

New York 

 LED saturation in New York has increased steadily since 2013, though at a much 

slower rate than in Massachusetts (1% to 7% in New York vs. 2% to 12% in 

Massachusetts during the same period). Additionally, LEDs filled significantly fewer 

sockets in New York in 2016 than they did in Massachusetts (7% vs 12%). 

 CFL saturation in New York has diverged between New York and Massachusetts 

since 2013.  CFL saturation has remained largely stable in New York since 2013 and, 

at 24%, is significantly lower than CFL saturation in Massachusetts (31%) in 2016. 

While Massachusetts and New York had similar CFL saturation rates in 2013, the two 

states have diverged from 2014-16. The decrease in New York CFL saturation is 

concurrent with the phase-out of CFL incentives in the state. 

 Incandescent bulbs filled just under one-half (46%) of all sockets in New York in 

2016, significantly more than in Massachusetts. 

 Combined CFL and LED saturation in 2016 was significantly lower in New York 

(30%) than in Massachusetts (43%); likewise, combined efficient (CFL, LED, and 

linear fluorescent) saturation in 2016 was significantly lower in New York (42%) than 

in Massachusetts (51%). 
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 Combined inefficient (incandescent and halogen) saturation is significantly higher 

in New York than in Massachusetts (45% in Massachusetts versus 54% in New York). 
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Table 8: Comparison of Saturation Rates, 2009-2016 

Sockets Containing 
Massachusetts New York 

2009 2010 2012 2013 2014 2015 2016 2013 2015* 2016 

Sample Size 100 150 151 150 261 354 420 127 101 150 

Total Sockets 3,709 6,741 6,565 6,341 13,550 18,398 24,219 6,181 6,171 9,854 

Avg. Sockets per 
household 

46 45 44 42 49 52 54 49 62 56 

Incandescent 62% 57% 53% 55% 45%abd 43%abcd 37%abcdef 53%g 51%g 46%g 

CFLs 26% 26% 27% 28% 33% 32% 31% 26% 22%fg 24%g 

Fluorescent 6% 9% 8% 9% 9% 9% 8% 11% 12% 12% 

Halogen 5% 7% 11%a 5%c 6%c 6%c 8% 4%g 8% 8% 

LEDs** <1% <1% 1% 2%ab 3%ab 6%abcde 12%abcdef 1%g 3%g 7%g 

Other*** <1% 1% - 2%ac 4%abc 4%abc 4%b 5% 5% 5% 

CFLs + LEDs 26% 26% 28% 30% 36%ab 38%abcd 43%abcde 27%g 25%fg 30%g 

CFLs + LEDs + 
Fluorescents 

32% 35% 36% 39% 45%ab 47%abcd 51%abcd 38%g 37%fg 42%g 

Incandescents + 
Halogen 

67% 64% 64% 60% 51% 49% 45%abcd 57%g  59%g 54%g 

Any specialty bulb 30% 31% 48%ab 38% 40%ab 42%ab 42%ab 38% 37% 33%g 

Any specialty CFL 4% 7% 8% 8% 11%a 10%a 11%ab 6%g 5%fg 5%g 

Any specialty CFL (not 
including A-line CFLs) 

- - 7% 6% 9% 8% 8% 5% 4%g 4%g 

Any specialty LED <1% - 1% 2% 2% 4% 5% 1% 2% 3% 
* One household in NY with 62 bulbs installed was removed from the analysis. 
** The LED category includes both LED bulbs and integrated LED fixtures. 
***Other includes xenon bulbs, metal halide, sodium, empty sockets, and 
unknown bulb types.   
a Significantly different from MA 2009 at the 90% confidence level. 
b Significantly different from MA 2010 at the 90% confidence level. 

c Significantly different from MA 2012 at the 90% confidence level. 
d Significantly different from MA 2013 at the 90% confidence level. 
e Significantly different form MA 2014 at the 90% confidence level. 
f Significantly different from MA 2015 at the 90% confidence level. 
g Significantly different from MA 2016 at the 90% confidence level. 
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Figure 14 isolates Massachusetts inefficient bulb and efficient bulb saturation trends from 

2009 to 2016. In this figure, efficient includes linear fluorescents. When these are added to 

CFLs and LEDs, 2016 is the first year that efficient bulbs fill more sockets (51%) than do 

inefficient bulbs (46%). 

Figure 14: Efficient vs. Inefficient Bulb Saturation Rates 2009-2016 

 

Given the rapid increase in LED saturation, casual observers may assume that the market 

has or may soon reach a point of transformation. However, it is important to remember that 

this is not the first time evaluators have observed rapid adoption of a new lighting technology. 

The Massachusetts PAs have been carefully studying the residential lighting market for over 

a decade, which gives us the luxury of looking back at a snapshot of the market at a time 

when CFLs were being adopted at a similar pace that LEDs are being adopted now. The time 

series data goes back to 2003. While this is not quite the start of CFL adoption, it is a period 

of rapid CFL adoption—similar to what we are observing with LEDs now.  

Figure 15 compares CFL adoption from 2003 through 2007 to LED adoption from 2012 

through 2016. As the data show, from 2003 through 2007, CFL saturation increased at a 

similar pace to LEDs in the 2012 to 2016 period. In the period following 2007, increases in 

CFL saturation slowed and eventually flattened.  

Given the advantages of LEDs over CFLs, customers’ stated preference for LEDs over CFLs 

(see Section 5: Familiarity and Satisfaction), the increases in federal efficiency standards for 

lighting, the exclusion of possibly all standard CFLs from qualification to the draft DOE CFL 

and LED standards, as well as changes to the ENERGY STAR specifications which 
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effectively preclude CFL qualification and the abandonment of CFLs by some manufacturers, 

we expect that LEDs are poised eventually to surpass CFL saturation. Yet the continued 

availability of numerous EISA-exempt bulbs and sockets that can handle the bulbs (see 

Section 8) provides opportunities for non-LED or less efficient bulb types. When examining 

the market, we think the history of the CFL’s rapid adoption followed by a leveling off suggests 

some caution in jumping to the conclusion that the market is transformed.  

It took 11 years (2003 to 2014) for CFLs to achieve a saturation of one-third of all sockets. It 

may take less time for LEDs to reach this level of adoption, but with only 7% LED saturation 

in New York and only 12% in Massachusetts, we do not believe the market has as of yet 

been transformed. 

Figure 15: Comparing CFL and LED Adoption 

 

2.2 COMPARISON AREA 

Figure 16 shows Massachusetts and New York bulb saturation for 2013, 2015, and 2016 for 

incandescents, halogens, CFLs, and LEDs. When looking at efficient bulbs, CFLs show no 

growth in either state since 2013, while LEDs have increased significantly in both, albeit at a 

faster pace in Massachusetts. 2016 LED saturation is significantly higher in Massachusetts 

compared to New York. Similarly, CFL saturation is significantly higher in Massachusetts 

compared to New York in 2015 and 2016. Both states show a decline in incandescent 

saturation since 2013, though incandescent saturation in New York in 2016 is significantly 

higher than in Massachusetts. Halogen saturation increased relatively in Massachusetts, 
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mirroring a similar relative increase in halogen saturation in New York between 2013 and 

2015.  

Figure 16: MA & NY Bulb Saturation 2013-2016 

 

2.2.1 ENERGY STAR® LED Saturation 

For the 2015-16 Market Assessment, while on site, technicians collected model numbers for 

all screw-base LED bulbs (although we did not collect model numbers for integrated LED 

fixtures, CFLs, incandescents, linear fluorescents, or halogens). Using these model numbers 

and the list of ENERGY STAR®-qualified LED bulbs, we were able to determine whether 

LEDs observed during the 2016 on-site visits were ENERGY STAR qualified. Figure 17 

provides the results of this analysis for Massachusetts and New York as well as LED 

saturation figures for 2009 to 2016 to help provide context. We separated LED saturation into 

three distinct categories: 

 ENERGY STAR qualified 

 Non-ENERGY STAR qualified 

 Integrated LED fixtures 

As the data show, ENERGY STAR LED saturation is significantly higher among 

Massachusetts households compared to New York households (7% vs. 2%).  Interestingly, 

the two states have the same saturation levels for non-ENERGY STAR LEDs (3%) and 

integrated LED fixtures (2%). Since the Massachusetts PAs’ programs provide incentives 

only for ENERGY STAR LEDs, this is compelling evidence that the Massachusetts programs 
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are directly leading to increased adoption of ENERGY STAR LEDs. Whether this persists in 

future on-site visits now that ENERGY STAR 2.0 has relaxed some of the criteria for LED 

bulbs remains to be seen.8   

Figure 17: MA & NY LED Bulb Saturation 2009-2016  
with ENERGY STAR LEDs in 2016 

 

2.2.2 Awareness of the ENERGY STAR Brand (Consumer Survey) 

The 2016 consumer surveys in Massachusetts and New York included a new series of 

questions regarding ENERGY STAR qualified LEDs. Consumers who reported purchasing 

LED bulbs in the past six months were asked if they were aware of the ENERGY STAR label 

in general. Awareness of this brand is nearly ubiquitous among Massachusetts consumers, 

with 97% stating that they had heard of or seen the label, which was significantly higher than 

the 87% of New York consumers who also indicated that they were aware of the ENERGY 

STAR brand. Although respondents in both Massachusetts and New York reported high 

awareness of the ENERGY STAR label, they showed limited understanding of whether all 

LED screw-in bulbs qualify for the label. In a follow up question, consumers were asked to 

                                                

8 Recent changes to ENERGY STAR specifications mean that some LEDs that do not currently qualify will as of 
January 2, 2017. Additionally, while the new specification is slated to go into effect in 2017, LEDs that meet the 
new specifications will be allowed to qualify as ENERGY STAR prior to the new specification’s effective date. 
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indicate if whether all, some, or no LED screw-in bulbs were ENERGY STAR qualified. In 

Massachusetts, 36% of consumers correctly responded that some LEDs meet the 

qualification compared to 40% in New York. Table 9 shows the full range of responses to this 

survey question. This analysis excludes respondents who provided “don’t know” responses 

since a much higher proportion Massachusetts consumers chose this option, which is driven 

primarily by web respondents 

Table 9: Understanding of ENERGY STAR Label 

(Base: Respondents who reported that they were aware of the label) 

Understanding of ES LEDS MA NY 

Sample size 110 40 

All LED screw-in bulbs are ENERGY STAR qualified 63% 58% 

Some LED screw-in bulbs are ENERGY STAR qualified 36% 40% 

No LED screw-in bulbs are ENERGY STAR qualified 1% 2% 

* Indicates percentages are significantly different between states at the 90% confidence level. 

2.2.3 Linear Fluorescent Saturation 

In an effort to better understand opportunities for increased efficiency among linear 

fluorescent bulbs, as part of the 2016 on-site effort, technicians categorized linear fluorescent 

bulbs as T4, T5, T8, or T12 based on a simple measurement of bulb diameter. As detailed 

earlier, linear fluorescents accounted for about 9% of all bulbs in residential homes in 

Massachusetts and 12% in New York homes. As Table 10 shows, the majority of linear 

fluorescents in both Massachusetts and New York were T12. Unfortunately, we do not have 

any data from prior on-site visits to determine trends for linear fluorescent efficiency.  

Still, there appears to be some opportunity to improve efficiency by encouraging households 

to replace T12 lighting with higher efficiency alternatives. However, the extent of this 

opportunity is small in comparison to the overall residential lighting market (62% of 9% in 

Massachusetts—or about 6% of the market), and while T12s are not as efficient as T8s or 

T5s—which can offer a 35% reduction in energy usage compared to T12s—at around 80 

lumens per watt, T12s are more efficient than incandescent and halogen bulbs as well as 

many CFLs. Finally, linear fluorescent conversion kits and replacement bulbs are generally 

not compatible with older magnetic ballasts often associated with T12 fluorescent lighting. 

Replacing older linear fluorescents with LEDs represents a higher level of effort and 

additional costs since it often requires fixture or ballast replacements, for which an electrician 

must assist.  
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Table 10: Installed Linear Fluorescents 

Size Massachusetts New York 

Sample Size 420 150 

# of bulbs 1,593 914 

T4 -- <1% 

T5 7% 3%a 

T8 29% 26% 

T12 62% 67% 

Don’t know 2% 4% 
a Significantly different from Massachusetts at the 90% confidence level. 

2.3 ROOM-BY-ROOM SATURATION ANALYSIS 

In this section, we explore saturation by room category and bulb type. An important 

consideration when examining saturation by room type is the proportion of specialty sockets 

present in each room type. This is important because CFL and LED specialty bulbs are 

generally significantly more expensive, and the selection of efficiency specialty bulbs can be 

somewhat limited.  

As Figure 18 shows, specialty sockets—including three-way bulbs of any kind, dimmable 

CFLs and fluorescents, circline fluorescents, non-A-line LED, incandescent and halogen 

bulbs, and non-twist/spiral CFLs—comprise just over two-fifths (42%) of all bulbs in 

Massachusetts households. Specialty sockets comprise about three-fifths of all sockets in 

exteriors (60%) and dining rooms (59%), the highest among all room types. Exteriors and 

dining rooms also have the lowest saturation of energy-efficient bulbs, as shown in Figure 19 

and discussed below. Foyers (53%), living spaces (51%), and kitchens (51%) are the only 

other room types with greater than 50% specialty bulb saturation. Perhaps not surprisingly, 

utility rooms (16%), basements (11%), garages (10%), and closets (9%) are the room types 

with the lowest saturation of specialty bulbs.  
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Figure 18: Specialty Bulb Saturation by Room Type, Massachusetts 2016 

 

Figure 19 provides an overview of CFL, LED, linear fluorescent, and combined energy 

efficient (CFL, LED, and linear fluorescent) bulb saturation by room type from 2009 to 2016 

for Massachusetts, and 2013 to 2016 in New York. For years with missing data (2010 and 

2011 in Massachusetts and 2014 in New York), estimates were based on straight-line 

interpolation.9 

In Massachusetts, similar to trends at the household level, energy-efficient bulb saturation 

has steadily increased in most room types since 2009. In particular, energy-efficient bulb 

saturation has nearly doubled in garages (55%), bedrooms, living spaces (48%), offices 

(49%), dining rooms (32%), hallways (47%), and exteriors (32%), and has tripled in 

bathrooms (45%). Aside from kitchens (53% energy-efficient bulb saturation), nine out of the 

ten rooms with the highest specialty bulb saturation overall (Figure 18) have not yet reached 

50% energy-efficient bulb saturation: exterior (32%), dining room (32%), foyer (35%), living 

space (48%), hallway (47%), bathroom (45%), office (49%), bedroom (48%), and other 

(42%). Prior to 2013, increases in overall energy-efficient bulb saturation were led primarily 

by CFLs. Starting in 2013 and continuing through 2016, the uptick in overall saturation rates 

has primarily been due to increases in LED saturation, as CFL and linear fluorescent 

saturation rates have remained constant or declined on a room-by-room basis.10  

                                                

9 Note: sockets counts by room type are available in Table 51 which can be found in Appendix C. 
10 Inconsistencies in data collection prior to 2014 may in part explain some of the uneven trend lines in 
Massachusetts. 
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Massachusetts - Trends by Technology 

 LEDs. Prior to 2014, saturation rates for LEDs in all room types were either very low 

(1-2%) or nonexistent. As of 2016, LED saturation rates were 10% or higher in nine 

out of 14 room types: kitchens (16%), living spaces (13%), hallways (13%), bathrooms 

(13%), dining rooms (12%), exteriors (10%), offices (10%), foyers (10%), and “other” 

rooms (10%). 

 CFLs. Although LED use has sharply increased, CFLs remain the most common 

energy-efficient bulb type installed in most room types. Since 2009, CFL saturation 

has increased by more than ten percentage points in utility rooms (29%), bedrooms 

(37%), bathrooms (29%), and offices (34%). Other room types have seen only modest 

increases or even decreases in CFL saturation rates; in fact, we observed CFL 

saturation in some rooms—kitchens (25%), garages (23%), and basements (32%)—

returning to 2009 levels.  

 Linear Fluorescents. As expected, linear fluorescent saturation by room has been 

fairly steady over time. Linear fluorescents are most commonly installed in basements 

(27%), garages (27%), closets (31%), and utility rooms (32%); additional CFL and 

LED use in those rooms has compensated for decreases in linear fluorescent 

saturation.  

A comparison of 2013 saturation rates by room reveals that, for most room types, 

Massachusetts and New York had very similar energy-efficient bulb saturation rates. Energy-

efficient bulb saturation in Massachusetts continued to increase from 2013-2016, outpacing 

New York energy-efficient bulb saturation in nearly every room type. While 2016 energy-

efficient bulb saturation in New York basements, utility rooms, and garages remained 

comparable to 2016 Massachusetts saturation rates, saturation in other rooms remained 

similar to, or fell below, 2013 rates.  

New York Trends by Technology 

 LEDs. LED saturation was 5% or greater in most room types. In the past year, LED 

saturation at least doubled in seven out of the fourteen of room types: basements 

(4%), garages (6%), living spaces (7%), bathrooms (6%), hallways (8%), foyers (5%), 

and exteriors (8%). However, saturation rates for all room types were lower in New 

York than in Massachusetts, with the exception of garages (6% in New York versus 

5% in Massachusetts). 

 CFLs. In general, CFL saturation across room types declined, except in garage 

(10%), closet (20%), office (27%), and exterior (20%) room categories, where CFL 

saturation increased moderately. As with the overall saturation rate, these 

percentages generally fall short of those observed in Massachusetts for each room 

type.  

 Linear Fluorescents. Since 2013, linear fluorescent saturation has declined in all 

rooms except garages (38%), utility rooms (33%), and “other” (20%) room types. With 

some exceptions, the New York saturation of linear fluorescents in rooms where they 

are commonly used exceeds that of Massachusetts.  
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Figure 19: Energy-Efficient Bulb Saturation by Room Type, 2009-2016, 
Massachusetts 
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Figure 20: Energy-Efficient Bulb Saturation by Room Type, 2009-2016, New 
York 
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Section 3 Penetration 
In this section, we explore trends in penetration (i.e., the percentage of 

homes using at least one of a particular bulb type) for various bulb types, 

including a room-by-room penetration analysis over time, as well as 

familiarity and satisfaction with LEDs and CFLs. In addition to 

saturation, at this stage of LED market adoption, penetration is an 

extremely important indicator of LED program success. Penetration shows advancement in 

the market and that the program is getting people to try LEDs; as more households purchase 

LEDs and expand the number and diversity of sockets in which LEDs are installed, higher 

saturation rates will follow suit. Similarly, awareness of and satisfaction with LEDs are 

important market indicators for LED programs.  

 LED penetration in Massachusetts increased significantly since 2015—from 33% 

to 51%; New York LED penetration lags behind Massachusetts significantly, and, 

at 30%, has not reached the Massachusetts 2015 penetration rate. 

 LED penetration seems to be increasing regardless of room type, but is highest in 

bedrooms (35%), bathrooms (34%), and kitchens (32%), and lowest in utility rooms 

(13%), garages (13%), and closets (11%). 

 CFL penetration has held steady over the past few years in both states, though 

New York CFL penetration continues to be significantly lower than that of 

Massachusetts. 

 Incandescent penetration in Massachusetts dropped to 94% of households in 2016, 

significantly lower than incandescent penetration in New York (99%).  

 Kitchens and exteriors, the two room types that have the highest hours of use 

based on the Northeast Residential Hours-of-Use study, are among the five room 

types with LED penetration over 25% in Massachusetts in 2016. 

 Inefficient bulb (incandescent and halogen bulbs) penetration has shown a general 

decrease over the past few years, with the biggest drop in inefficient bulb 

penetration since 2009 observed in offices (81% to 52%) followed by foyers (77% 

to 55%) and hallways (76% to 56%). 

 The most common reason for not replacing inefficient bulbs with energy-efficient 

bulbs in main living spaces was that the bulbs had not yet burned out. Early 

replacement programs could engage this segment of the population that is 

otherwise open to installing energy-efficient bulbs.  

3 
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3.1 BULB PENETRATION 

Figure 21 shows penetration by bulb type from 2013 to 2016; as there was no New York 

study in 2014, penetration for that year is estimated using straight-line interpolation and is 

shown as faded.  

 LED penetration, not surprisingly, has increased the most out of all bulb types since 

2013 in both states. In Massachusetts, LED penetration has increased significantly 

each year, with at least one LED now present in more than one-half (51%) of all 

homes, up from 33%) in 2015. LED penetration in New York also increased in 2016 

(from 21% to 30%), but is still significantly lower than in Massachusetts.  

 CFL penetration in Massachusetts has remained steady at 96% since 2013; CFL 

penetration in New York has also held steady and continues to be significantly lower 

(91%) compared to Massachusetts. 

 Incandescent penetration remains high in both states. In Massachusetts, 

incandescent penetration dropped to 94% of households in 2016, significantly lower 

compared to 2015. Additionally, incandescent penetration in New York in 2016 (99%) 

is significantly higher compared to Massachusetts. 

 Halogens are found in nearly two-thirds (64%) of all homes in Massachusetts, which 

is significantly higher than in 2015 and significantly higher than New York in 2016 

(56%)11. 

                                                

11 In 2016, we increased our efforts to differentiate halogen bulbs from incandescent bulbs, including some post 
data collection screening processes. 
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Figure 21: MA and NY Penetration 

 

3.1.1 Room-by-Room Analysis 

In addition to household-level penetration, we examined LED, CFL, and combined 

incandescent and halogen penetration by room type from 2009 to 2016 in Massachusetts. 

When calculating penetration by room type, we included only homes that had rooms of that 

type. For example, in 2016, 134 homes had garages and 17 of those homes had at least one 

LED installed in garages, which calculates to a 13% penetration rate.  

LED Penetration 

As Figure 22 shows, LED penetration has increased in all room types since 2009; notably, 

the biggest jump in penetration in all room types has occurred since the 2015 study. 

Bedrooms were the most common place to install at least one LED (35%), followed closely 

by bathrooms (34%) and kitchens (32%).  

Hours of use by room type, based on the Northeast Residential Hours-of-Use study,12 is 

presented in Table 8. Importantly, kitchens and exteriors, the two room types that have the 

                                                

12 NMR, Northeast Residential Lighting Hours-of-Use Study, 2014. http://tinyurl.com/TimelessHOU 
 

http://tinyurl.com/TimelessHOU
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highest hours of use, are among the five room types with LED penetration over 25% in 

Massachusetts in 2016. 

Table 11: HOU Values for Efficient and Inefficient Bulb Types by Room Type 

Room Type Inefficient Efficient All Bulb 

Exterior 5.3 5.7 5.6 

Kitchen 3.7 4.3 4.1 

Living Space 3.0 3.3 3.3 

Dining Room 2.5 2.9 2.8 

Bedroom 1.8 2.4 2.1 

Bathroom 1.4 2.1 1.7 

Other 1.4 2.0 1.7 

 

CFL Penetration 

Similar to CFL penetration at the household level, in 2016 CFL penetration in most room 

types was similar to that observed in 2015, with the exception of garages, where penetration 

jumped thirteen percentage points (44% to 57%). CFL penetration was again highest in 

bedrooms (78%), basements (75%), and living spaces (70%). As with saturation, dining 

rooms remain the least common place to find a CFL (Figure 23). 

Incandescent + Halogen Penetration 

Inefficient bulb (incandescent and halogen bulbs) penetration has shown a general decrease 

over the past few years, which is in line with the decrease in incandescent socket saturation. 

The biggest drop in inefficient bulb penetration since 2009 has been in offices (81% to 52%), 

followed by foyers (77% to 55%) and hallways (76% to 56%). Garages seem to be an 

anomaly for inefficient bulb penetration; after a dip in 2013, inefficient bulb penetration in 

garages has increased by seven percentage points since 2009 (74% to 81%; Figure 24). 
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Figure 22: LED Penetration by Room Type, 2009-2016 
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Figure 23: CFL Penetration by Room Type, 2009-2016 
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Figure 24: Incandescent + Halogen Penetration by Room Type, 2009-2016 
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3.1.2 Rooms Without Energy-Efficient Bulbs 

While on site, technicians identified if any of five main room types (kitchens, living spaces, 

bedrooms, bathrooms, and dining rooms) did not have any LEDs or CFLs installed. Table 12 

provides an overview of the proportion of households without an LED or CFL in at least one room 

of each type. In Massachusetts, 272 households (65%) did not have an LED or CFL installed in 

at least one of the five room types, compared to 123 (82%) in New York. In both states, the dining 

room was the most common room without an LED or CFL (35% in Massachusetts and 63% in 

New York). Across all five room types, New York households had significantly lower rates of 

LED/CFL penetration compared to Massachusetts. In Massachusetts, panelists as compared to 

new site visits had a significantly greater number of dining rooms and bathrooms, and a 

significantly smaller number of kitchens, without energy-efficient bulbs compared to new on-site 

visit households. 

Table 12: Rooms Without Energy-Efficient Bulbs 

(Base: Respondents without CFLs/LEDs installed in certain rooms) 

Room Type Massachusetts New York 

Households w/o CFL/LED 
in at least 1 room type 

272 123 

 All % Panel % New All % Panel % New 

Sample Size 420 270 150 150 80 70 

Dining Room 148 35% 39%a 26% 94 63%b 69% 67% 

Kitchen 131 31% 28%a 38% 67 45%b 44% 45% 

Bathroom 125 30% 33%a 23% 67 45%b 41% 47% 

Living Space 94 22% 23% 22% 50 33%b 38% 31% 

Bedroom 75 18% 19% 15% 50 33%b 38% 33% 
a Significantly different from Massachusetts New Visits at the 90% confidence level. 
b Significantly different from All Massachusetts at the 90% confidence level 

For rooms where no LEDs or CFLs were installed, technicians asked the householder why they 

did not have any efficient bulbs installed. Respondents could indicate multiple responses per room 

type. The reasons provided by Massachusetts households are summarized in Table 13, and New 

York responses are summarized in Table 14. 

In Massachusetts, the most common reason for not installing energy-efficient bulbs was that 

current bulbs had not burned out. “CFLs/LEDs did not fit” was commonly cited in rooms that 

tended to have more specialty fixtures—kitchen (23%), bathroom (14%), and dining room (14%). 

Brightness, quality, or other aesthetic concerns represented 10% of reasons given for not 

installing energy-efficient bulbs in dining rooms, compared to 4-6% for other rooms. The price of 

bulbs was among the least common responses given. These findings highlight the importance of 

stressing the benefits of early replacement of bulbs rather than waiting for the others to burn out. 

Unfortunately, targeting bulbs before the end of useful life is difficult through an upstream retail-

based program since participants only make the choice to buy efficient bulbs at the point of 

purchase.   
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In New York, as in Massachusetts, the most common reason for not installing energy-efficient 

bulbs was also that current bulbs had not burned out. Contrary to Massachusetts, the second 

most commonly cited reason across most room types was that respondents did not have any 

CFLs or LEDs in storage. Similar to Massachusetts, price was quoted as an obstacle in only 4-

8% of reasons across room types.  

Table 13: Reasons for Not Installing EE bulbs – Massachusetts 

(Base: Respondents without LEDs/CFLs installed in Certain Rooms; n=420) 

Reason 
Dining 
Room 

Living 
Space 

Bedroom Bathroom Kitchen 

Current bulbs have not burned out 33% 29% 36% 45% 27% 

I have not installed CFLs/LEDs but plan to 21% 19% 20% 17% 17% 

CFLs/LEDs did not fit 14% 5% 4% 14% 23% 

Brightness/Quality/Aesthetics Concerns 10% 6% 4% 4% 6% 

I do not like CFLs/LEDs 12% 11% 16% 12% 5% 

I do not have any CFLs/LEDs 7% 17% 16% 12% 5% 

LEDs/CFLs too expensive 7% 10% 7% 4% 8% 

Maintenance/landlord installs 2% 2% 0% 4% 6% 

Other 6% 5% 4% 1% 2% 

Don't know 2% 6% 5% 2% 3% 

Table 14: Reasons for Not Installing CFLs/LEDs – New York 

(Base: Respondents without LEDs/CFLs installed in Certain Rooms; n=150) 

Reason 
Dining 
Room 

Living 
Space 

Bedroom Bathroom Kitchen 

Current bulbs have not burned out 50% 47% 53% 57% 45% 

I do not have any CFLs/LEDs 20% 22% 21% 22% 24% 

I have not installed CFLs/LEDs but plan to 11% 13% 8% 7% 9% 

CFLs/LEDs did not fit 6% 1% 7% 5% 15% 

Brightness/Quality/Aesthetics Concerns 5% 5% 0% 1% 2% 

CFLs/LEDs too expensive 4% 8% 7% 6% 5% 

I do not like CFLs/LEDs 3% 5% 3% 4% 4% 

Other 2% 0% 0% 1% 1% 

Don't know 1% 3% 3% 0% 0% 
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Section 4 Panel Visits – Changes in 

Bulb Types over Time 
In this section, we explore bulb replacement behavior based on panel 

visits (repeat visits to the same homes over a period of time). To date, 

three waves of panel visits have been completed in Massachusetts and 

one wave of panel visits has been completed in New York. During the 

panel visits, technicians compared the bulb in each socket found during the 2016 lighting 

inventories to the bulb recorded for the 2015 lighting inventories. Based on the markings 

inscribed on the bulbs during the 2015 visits, the technician designated each bulb as New 

(for bulbs that had been installed since the last on-site visit) or Same (for bulbs that were 

included in the 2015 on-site data and were the same in 2016). The technician also designated 

fixtures in the same manner. 

 In Massachusetts, in a departure from past panel waves, CFLs were no longer the 

most common replacement bulb type. Instead, LEDs took their place as the most 

common replacement bulb in 2016 (31%). CFLs still served as the second most 

common replacement bulb (26%). 

 Among New York households incandescents were the most used replacement bulb 

type (29%), followed closely by CFLs (28%). 

 Even though still serving as a common replacement bulb, we nevertheless 

observed a net decrease in CFLs among replaced sockets in Massachusetts (-6%). 

In contrast, New York households saw a net gain in CFL saturation among replaced 

sockets (+8%).  

 Incandescent bulbs were the most frequently replaced bulbs among panelists in 

both Massachusetts and New York (54% and 58%, respectively) and both states 

saw similar net decreases in incandescent saturation among replaced sockets (-

28% and -29%, respectively). 

 Replacement behavior in Massachusetts differed significantly based on the key 

demographic characteristics of income, home type, and tenure: 

o Compared to non-low-income households, low-income households were:  

 Significantly less likely to choose LEDs as replacement bulbs (16% 

vs. 38%) 

 Significantly more likely to choose CFLs as replacement bulbs (32% 

vs. 23%) 

o Compared to single-family households, multifamily households were: 

 Significantly less likely to choose LEDs as replacement bulbs (22% 

vs. 37%) 

 Significantly more likely to choose halogens as replacement bulbs 

(11% vs. 5%) 

4 
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o Compared to owners, renters were: 

 Significantly less likely to choose LEDs as replacement bulbs (11% 

vs. 37%) 

 Significantly more likely to choose CFLs as replacement bulbs (36% 

vs. 23%) 

4.1 BULB CHANGES 2015-2016 

Sockets where the customer had replaced the bulb (or had installed a bulb in an empty 

socket) since the previous visit were of special interest in the panel visits. This interest stems 

largely from the desire to understand customer replacement behavior, especially what types 

of bulbs CFLs and LEDs are being used to replace.  

As Table 15 shows, the 270 Massachusetts panelists included in Wave 3 replaced 2,004 

bulbs or 13% of total observed sockets (15,413). In comparison, 203 panelists in Wave 2 

replaced bulbs in a total of 941 sockets, or 9% of the total observed sockets (10,930), and in 

Wave 1, 111 panelists replaced bulbs in 834 sockets, or 13% of the total observed sockets 

(6,200). Between the 2013 and 2014 visits (roughly 13 months), panelists replaced roughly 

0.6 bulbs per home per month, and between the 2014 and 2015 visits, panelists replaced 

roughly 0.9 bulbs per home per month. The increase in bulbs replaced per month may be 

due in part to the fact that Wave 2 covered only five months, whereas Wave 1 covered slightly 

more than a full year. We know from past studies that households are most likely to purchase 

bulbs in the fall. Dividing the replacements from the fall over a short period likely accounts for 

the difference. Between the 2015 and 2016 visits, Massachusetts panelists again replaced 

an average of 0.6 bulbs per month, suggesting that our assessment of the unique situation 

in Wave 2 may have been correct. In 2016, New York panelists replaced 5.4 bulbs per 

household, less than  Massachusetts Wave 3 panelists at an average of 0.6 bulbs replaced 

per month. 

Table 15: Panel Replacement Bulb Summary (Unweighted) 

Panel Year 

MA 2014  
(Wave 1) 

MA 2015 
(Wave 2) 

MA 2016  
(Wave 3) 

NY 2016 
(Wave 1) 

Homes 111 203 270 80 

Baseline 
Dec. 2012 – Mar. 

2013 
May – June 

2014 
Dec. 2014 – Jan. 

2015 
Jan. – Feb. 

2015 

Months 13 5 12 12 

Sockets 
Replaced 

834 941 2,003 434 

Sockets/Hom
e 

7.5 4.6a 7.4 5.4 

Sockets/Mont
h 

0.6 0.9 0.6 0.45 

Homes 
Replacing 

103 (93%) 169 (83%) 245 (90%) 65 (81%)a 
a. Significantly different from MA Wave 1 and Wave 3 at the 90% confidence level. 
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4.1.1 Newly Installed Bulbs 

Table 16 shows bulbs in 2016 that had been newly installed in Massachusetts panel 

households since the previous visit in 2015. The Replacement (no empty) column shows the 

bulbs that were newly installed in sockets since the 2015 visit, excluding sockets where a 

bulb was removed but had not yet been replaced (empty sockets). The new fixtures column 

comprises bulbs in fixtures (and sockets) that are new to panel households in 2016. Total 

examines replacement bulbs and bulbs in new fixtures together. When examining 

replacement bulb behavior (excluding empty sockets), at the 90% confidence level, the only 

significant difference between Massachusetts and New York was LED bulb replacement. At 

the 80% confidence level, the difference in incandescent bulb replacement was also 

significant, with Massachusetts panel households installing significantly fewer replacement 

incandescent bulbs (27%) than New York (35%).  

When looking only at bulbs installed in new fixtures, Massachusetts households installed 

significantly more efficient bulbs (LED and CFL, 51%) and significantly fewer inefficient bulbs 

(incandescent and halogen, 42%) than New York (29% and 62%, respectively).  

Trends by Technology 

LED 

 Replacement LEDs: In Massachusetts, LED bulbs were the mostly commonly chosen 

replacement bulb (34%); LEDs were chosen significantly more frequently in 

Massachusetts than they were in New York (21%). While a vast majority of newly installed 

LEDs in both states were new, 2% of replacement LEDs in Massachusetts were installed 

from storage, significantly more than in New York (0%).  

 In Massachusetts, significantly fewer LEDs were installed in new fixture sockets (25%) 

than as replacement bulbs (34%), but this number was significantly higher than LEDs 

installed in new fixture sockets in New York (13%).  

CFL 

 Replacement CFLs: In Massachusetts, CFLs constituted 28% of all replacement bulbs. 

In New York, CFLs made up a higher proportion of replacement bulbs (34%) than did 

LEDs (21%). Significantly more newly installed CFLs were newly obtained in New York 

(81%)—rather than installed from storage—than in Massachusetts (57%). 

 Panel households in Massachusetts installed significantly more CFLs in new fixture 

sockets (26%) than in New York (16%), and installed significantly fewer CFLs as 

replacement bulbs in New York (34%).  

Incandescent 

 Replacement incandescent bulbs: In Massachusetts, approximately one in four (27%) 

newly installed bulbs were incandescent, compared to more than one in three (35%) in 

New York, which was significantly different at the 80% confidence level. Significantly 

more replacement incandescent bulbs in New York were new (75%) compared to 

Massachusetts (57%).  
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 In Massachusetts, significantly fewer incandescent bulbs were installed in new fixtures 

(31%) than in New York (58%). 

Halogen 

 Replacement halogen bulbs: In both Massachusetts and New York, 8% of new bulbs 

installed in the past year were halogen bulbs. Significantly more replacement halogens 

installed in Massachusetts were new (90%) compared to New York (81%). New York 

panel households installed significantly fewer halogen bulbs in new fixtures (4%) than 

Massachusetts households (11%).  

Table 16: Newly Installed Bulbs 

Bulb Type Massachusetts New York 

Bulbs 
Replacement 
(No Empty) 

New 
Fixtures 

Total 
Replacement 

(No Empty) 

New 
Fixtures 

Total 

Sample Size 270 270 270 80 80 80 

Bulb Count 1,862 518 2,380 356 148 504 

LED or CFL 62% 51%c 60% 55% 29%ab 47%a 

 LED 34% 25%c 32% 21%a 13%a 19%a 

 CFL 28% 26% 28% 34% 16%ab 28% 

Incandescent 
or Halogen 

35% 42%c 37% 43% 62%a 50%a 

 Incandescent 27% 31% 28% 35% 58%a 43%a 

 Halogen 8% 11% 9% 8% 4%a 7% 

Linear 
fluorescent 

2% 6%c 3% 1% 6%b 2% 

a. Significantly different from Massachusetts at the 90% confidence level.  

b. Significantly different from New York replacement bulbs at the 90% confidence level. 

c. Significantly different from Massachusetts replacement bulbs at the 90% confidence level. 

Table 17 provides an overview of where replacement bulbs came from: new to the home, 

from storage, or from another fixture. As the data show, in both Massachusetts and New 

York, the majority of all replacement bulbs were new to the home (74% and 82%, 

respectively). However, incandescent and CFL replacements were significantly more likely 

to have come from storage compared to halogen and LED replacements. 
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Table 17: Replacement Bulbs by Bulb Source 
(Base: Bulbs installed in MA (n=270) and NY (n=80) panel households in 2016, empty sockets excluded) 

Bulb Type 
Massachusetts New York 

# of 

bulbs 
New  Storage Another 

fixture 

# of 

bulbs 
New Storage Another 

fixture 
All replacement 

bulbs 
1,862 74% 22% 4% 356 82% 17% 1% 

Incandescent 499 57% 40% 3% 114 75%a 23%a 2% 

CFL 504 57% 34% 9% 133 81%a 19%a -- 

Fluorescent 34 92% 3% 5% 2 --a 100%a --a 

Halogen 146 90% 8% 1% 27 81%a 19%a -- 

LED 679 96% 2% 1% 80 98% --a 2% 
a. Significantly different from Massachusetts at the 90% confidence level.  

4.1.2 Bulb Replacement Behavior 

Among replacement bulbs in panel households, significantly more empty sockets were 

recorded in New York (18%) than in Massachusetts (8%) in 2016. In the replacement bulb 

dataset, the highest number of replacement empty sockets in one household was nine in 

New York and seven in Massachusetts. Table 13 provides an overview of the types of bulbs 

replaced by and replacing empty sockets in 2016. It appeared the empty socket trend in New 

York was driven by fluorescents and halogens that had burned out or were removed following 

the 2015 visit and had not yet been replaced. The difference was likely exaggerated by the 

small sample size in New York. In order to maintain comparability with past years’ analyses, 

we chose not to exclude empty sockets from the panel replacement bulb analysis. See 

Appendix F for replacement behavior analysis excluding empty sockets.  
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Table 18: Empty Sockets 2015-2016 

Bulb Type Massachusetts New York 

Panel Households 270 80 

Bulbs replaced 2015-2016 2,003 434 

Bulbs that replaced sockets that were empty in 2015: 

Total empty sockets 2015 72 26 

% of total replaced bulbs 4% 6% 

Incandescent 26 6 

CFL 23 16 

Fluorescent 3 2 

Halogen 9 0 

LED 11 2 

In 2016, empty sockets replaced the following removed bulbs: 

Total empty sockets 2016 139 78 

% of total replaced bulbs 8% 18%a 

Incandescent 68 30 

CFL 58 13 

Fluorescent 5 15 

Halogen 8 19 

LED 0 1 
a. Significantly different than Massachusetts at the 90% confidence level. 

 
 

Table 19 provides an overview of saturation before and after bulbs were replaced as well as 

the net change in saturation among only the sockets where bulbs were replaced between 

2015 and 2016. As the table shows, both states saw similar net gains in combined LEDs and 

CFLs as a result of replacements (+23% in Massachusetts and +24% in New York). However, 

where those gains came from differed significantly. In Massachusetts, gains came from 

LEDs, while CFL saturation actually decreased. In comparison, New York net gains in LEDs 

were significantly lower compared to Massachusetts, and CFL saturation increased due to 

replacements. Both states saw net decreases in combined incandescent and halogen bulbs 

due to replacement (-26% and -33%, respectively).13  

                                                

13 Note: We provide the same table with empty sockets removed in the appendix—see Table 58. While the 
numbers are somewhat different, the story is the same. 
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Table 19: Bulb Replacement in Massachusetts and New York 

(Base: Replacement bulbs 2015-2016) 

Bulb Type Massachusetts New York 

Sample Size 270 80 

 Before 
(Replaced) 

After 
(Replacement) 

Net 
Change 

Before 
(Replaced) 

After 
(Replacement) 

Net 
Change 

LED or CFL 34% 57% +23% 22%a 46%a +24% 

 LED 2% 31% +29% 2% 18%a +16%a 

 CFL 32% 26% -6% 20%a 28% +8% 

Incandescent 
or Halogen 

59% 33% -26% 69%a 36% -33% 

 Incandescent 54% 26% -28% 58% 29% -29% 

 Halogen 5% 7% +2% 11% 7% -4% 

Linear 
fluorescent 

2% 2% -- 3% 1% -2% 

Empty socket 4% 8% +4% 6% 17%a +11% 
a Significantly different from Massachusetts at the 90% confidence level. 

Table 20 shows the proportion of each replacement bulb type installed by bulb source: New 

(bulb is new to the home; see Section 6 for a description of sources of new LEDs and CFLs), 

Storage (a bulb from storage was installed), or Another fixture (a bulb from another fixture 

was installed).  The proportion of replacement bulbs that were new to the household—rather 

than from storage or another fixture—was similar between Massachusetts (74%) and New 

York (82%), but bulb source varied significantly between replacement bulb types, as 

described below. 

Trends by Technology 

LED 

 Replaced LEDs: Likely due to their long life and their recent adoption in households, LED 

bulbs represented the smallest proportion of bulbs replaced in both Massachusetts and 

New York (2%).  

 Replacement LEDs: In Massachusetts, LED bulbs were the mostly commonly-chosen 

replacement bulb (31%), significantly different than their use as a replacement bulb in 

New York (18%).  

CFL 

 Replaced CFLs: Massachusetts households replaced significantly more CFLs (32%) 

compared to New York (20%).  

 Replacement CFLs: In Massachusetts, CFLs constituted 26% of all replacement bulbs. 

CFLs made up a higher proportion of replacement bulbs in New York (28%) than did 

LEDs (18%).  
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Incandescent 

 Replaced incandescent bulbs: In both Massachusetts and New York, incandescents were 

the most commonly replaced bulb (54% and 58%, respectively).  

 Replacement incandescent bulbs: In New York, incandescent bulbs were also the most 

commonly chosen replacement bulb (29%), while in Massachusetts they were the third 

most common replacement bulb (26%).   

Halogen 

 Replaced halogen bulbs: In Massachusetts households, 5% of bulbs replaced were 

halogen, compared to 11% in New York. 

 Replacement halogen bulbs: In both Massachusetts and New York, 7% of new bulbs 

installed in the past year were halogen bulbs. Significantly more replacement halogens 

installed in Massachusetts were new (90%) compared to New York (81%).  

Figure 25 provides additional detail on bulb replacements as well as a visual depiction of 

socket saturation before and after replacement.14  

                                                

14 See Figure 59 in the appendix for a similar figure with empty sockets excluded. 
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Figure 25: Overall Bulb Replacements, Massachusetts & New York 
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As incandescent bulbs were the most commonly replaced bulb type in both Massachusetts 

and New York, we highlight the replacement activity just for incandescent bulbs in Table 20. 

Massachusetts households installed energy-efficient bulbs to replace removed 

incandescents at a rate of 47%, compared to a rate of 41% among New York households. In 

Massachusetts, significantly more LEDs (29%) replaced incandescents than in New York 

(19%).  

Table 20: Bulbs Replacing Incandescent Bulbs 

Replacement Bulb Massachusetts New York 

Sample Size 270 80 

LED or CFL 47% 41% 

 LED 29% 19%a 

 CFL 18% 22% 

Incandescent or Halogen 46% 47% 

 Incandescent 37% 41% 

 Halogen 9% 6% 

Linear fluorescent -- -- 

Empty socket 7% 12% 
a Significantly different from Massachusetts at the 90% confidence level. 

In Figure 26, we break down the replacement behavior by proportion of bulbs replaced for 

each bulb type.15  

Trends by Technology 

LED 

 What replaced LEDs: Looking at the few LEDs that had been replaced since the 2015 

visit, LEDs were overwhelmingly replaced by LEDs in both Massachusetts (64%) and 

New York (67%). CFLs were the second most common bulb type to replace LEDs (21%) 

in Massachusetts, while halogens (17%) were the second most-common bulb chosen to 

replace LEDs in New York.  

 What LEDs replaced: Aside from replacing other LEDs (as mentioned in the bullet above), 

LEDs replaced one out of three incandescents in Massachusetts (29%) and one out of 

five in New York (19%). In Massachusetts, nearly one out of three (29%) CFLs and one-

half of all halogens were replaced by LEDs (47%), while in New York, LEDs replaced one 

out of four removed CFLs (22%) and less than one out of ten removed halogens (7%).  

CFL 

 What replaced CFLs: In Massachusetts, CFLs were replaced primarily by other CFLs 

(42%), followed by LEDs (29%). This trend was reflected in New York as well (38% and 

22%, respectively). 

                                                

15 See Figure 60 in Appendix F for a similar figure with empty sockets excluded. 
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 What CFLs replaced: In Massachusetts, in addition to replacing other CFLs (as 

mentioned above), CFLs replaced roughly one out of five removed incandescents (18%), 

halogens (16%), and LEDs (21%). In New York, CFLs also replaced one out of five (22%) 

removed incandescents, one-third (33%) of removed halogens, and no removed LEDs. 

Incandescent 

 What replaced incandescents: In both Massachusetts and New York, roughly one-half 

(47% and 41%, respectively) of removed incandescent bulbs were replaced by efficient 

bulb types (CFLs and LEDs).  

 What incandescents replaced: Incandescent bulbs replaced roughly two out of five 

removed incandescents in both Massachusetts and New York (37% and 41%, 

respectively). For other bulb types, incandescents replaced 12% of removed CFLs, 8% 

of removed halogens, and 11% of removed LEDs in Massachusetts. In New York, 

incandescent bulbs replaced 16% of removed CFLs, 12% of removed halogens, and 0% 

of removed LEDs. 

Halogen 

 What replaced halogens: In Massachusetts, the most common bulb type to replace 

halogens was LEDs (47%), while the most common bulb type to replace halogens in New 

York was CFLs (33%). Two in five (40%) of halogens in New York were replaced by 

empty sockets. 

 What halogens replaced: Aside from replacing other halogens (23%), halogens were the 

least common choice to replace all other bulb types in Massachusetts, replacing only 9% 

of incandescents, 2% of CFLs, and 4% of LEDs. The only notable difference in New York 

was among removed LEDs, 17% of which were replaced by halogens.  
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Figure 26: What Replaced What 
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4.1.3 Bulb Replacement Behavior by Demographic Variables 

Using the panel data, we further explored replacement behavior by education, income, home 

type, tenure, and number of bulbs replaced to determine if replacement behavior varied by 

demographic characteristics. We found that highly educated households and non-low-income 

households were more likely than others to replace bulbs with energy-efficient options. 

Renters in particular were less likely than homeowners to make energy-efficient bulb 

replacements (Figure 27). Furthermore, households with the greatest number of overall bulb 

replacements were most likely to use an energy-efficient bulb type as the newly installed 

replacement bulb. While this trend may also be a function of income, it underscores the 

importance of making LED bulbs available in multi-packs to further facilitate the saturation of 

energy-efficient bulbs in homes with larger numbers of sockets. 

Figure 27: Replacement Bulbs by Demographic 

 

In Massachusetts, households replaced 31% of removed bulbs with LEDs and 26% with 

CFLs, indicating that more than one-half (57%) of removed bulbs were replaced by an 

energy-efficient bulb type (Table 22). However, replacement rates fluctuated across 

demographics within Massachusetts as described below, with differences particularly 
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apparent in the use of LED bulbs as replacements. The data below are presented in two 

different tables: 

 Replaced bulbs (Table 21) are those bulbs that have been removed from the socket 
since the last visit (the bulb recorded as installed in the 2015 visit),  

 Replacement bulbs (Table 22) are those installed in the socket in the 2016 visit.  

Trends by Demographic  

Education 

 Replaced bulbs: Households with a high school education or less removed 

significantly fewer incandescent bulbs (43%) from sockets than households with a 

bachelor’s degree or higher (59%). These households also replaced significantly 

fewer inefficient bulbs (incandescent and halogen, 45%) and significantly more 

efficient bulbs (CFL and LED, 45%) than households with a bachelor’s degree or 

higher (64% and 32%, respectively). These patterns might be driven by the 

significantly higher proportion of CFLs currently installed in households with a high 

school education or less; given that these households have more CFLs to begin with, 

it makes sense that we see them replacing more efficient bulbs over this past year 

(see Appendix B). 

 Replacement bulbs: Households with a bachelor’s degree or higher installed 

significantly more LEDs (36%) than households with some college or an associate’s 

degree (28%) or a high school education or less (21%). Households with a high school 

education or less also replaced significantly more removed bulbs with an empty 

socket (15%) than those households with a bachelor’s degree or higher (6%).  

Income 

 Replaced bulbs: Low-income households replaced significantly fewer incandescent 

bulbs (49%) and halogens (3%) than non-low-income households (57% and 6%, 

respectively). 

 Replacement bulbs: Low-income households installed significantly fewer LEDs (16%) 

and fewer efficient bulbs overall (48%) compared to non-low-income households 

(38% and 61%, respectively). Low-income households also replaced significantly 

more removed bulbs with empty sockets (13%) than non-low-income households 

(5%).  

Home Type 

 Replaced bulbs: When comparing the types of bulbs replaced, no significant 

difference was found between single-family and multifamily households. 

 Replacement bulbs: Multifamily households installed significantly fewer LEDs (22%) 

and significantly more CFLs (30%) than single-family households (23%). Single-

family households installed significantly fewer halogen bulbs (5%) compared to 

multifamily households (11%). 
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Tenure 

 Replaced bulbs: There was no significant difference in the types of bulbs replaced by 

home-owning and renting/leasing householders.  

 Replacement bulbs: Renters installed significantly fewer replacement LEDs (11%) 

than owners (37%). However, renters installed significantly more replacement CFLs 

(36%) than did owners (23%). Overall, owners installed significantly more efficient 

replacement bulbs (60%) than did renters (47%). 

Demographic Combinations 

It is likely that the bulb replacement patterns we observed in demographic characteristics 

above might be related; here, we explored whether these patterns held up when considering 

groups of characteristics (e.g., low-income renters versus non-low-income renters, etc.) 

 Replaced bulbs: We observed that low-income multifamily households replaced 

significantly fewer inefficient (incandescent and halogen) bulbs (54%) than non-low-

income multifamily households (67%). Additionally, multifamily renters replaced 

significantly more efficient bulbs (CFLs and LEDs, 41%) than did homeowners in 

multifamily units (29%). 

 Replacement bulbs: Renters in multifamily units installed significantly more 

replacement CFLs (37%) and significantly fewer LEDs (9%) than homeowners in 

multifamily units (24% and 35%, respectively).  

In New York, due to small sample sizes, differences in replacement behavior among 

demographic groups were much less meaningful and, consequently, the results have not 

been included in this report.  
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Table 21: Replaced Bulbs by Demographic 

(Base: Massachusetts Panel Households) 

Demographic Replaced Bulbs (Before) 
Incandescent 

+ Halogen 

CFL + 

LED 
 

Bulb 
Count 

Incandescent CFL Fluorescent Halogen LED 
Empty 

Socket 

Education % % % % % % % % 

Bachelor’s Degree or Higher 
(n=163) 962 59% 31% 1% 5% 1% 4% 64% 32% 

Some College/ Associate’s 
Degree (n=72) 660 52%a 31% 5%a 7% 2%a 4% 59% 33% 

HS Education or Less (n=31) 207 43%a 43%a 3% 2%a 2% 8%a 45%a 45%a 

Income  % % % % % % % % 

Non-Low-Income  
(n=168) 1,214 57% 30% 1% 6% 1% 3% 63% 31% 

Low-Income 
(n=80) 512 49%b 34% 5%b 3%b 2% 7%b 52% 36% 

Home Type  % % % % % % % % 

Single Family 
(n=143) 1,162 55% 31% 2% 6% 2% 4% 61% 33% 

Multifamily 
(n=127) 684 53% 34% 3% 5% 1% 5% 58% 35% 

Tenure  % % % % % % % % 

Own/Buying 
(n=188) 1,436 56% 30% 3% 6% 2% 4% 62% 32% 

Rent/Lease 
(n=79) 390 50% 38%c 2% 3% 1%c 5%c 53% 39% 

Income/Home Type  % % % % % % % % 

Non-Low-Income – 
Multifamily (n=106) 320 58% 31% 2% 6% 1% 2% 64% 32% 

Non-Low-Income –  
Single Family (n=158) 875 57% 31% 1% 7% 1% 3% 64% 32% 

Low-Income –  
Multifamily (n=74) 335 50% 37% 3% 3% 1% 6% 53% 38% 

Low-Income –  
Single Family (n=28) 168 47% 30% 10% 4% 2% 8% 51% 32% 

Home Type/Tenure  % % % % % % % % 

Multifamily – Own/Buying 
(n=86) 336 58% 27% 4% 6% 2% 4% 64% 29% 

Single Family – Own/Buying 
(n=204) 1,078 55% 32% 3% 6% 1% 3% 61% 33% 

Multifamily – Rent/Lease 
(n=109) 333 50% 40%d 2% 4% 1% 4% 54% 41%d 

Single Family – Rent/Lease 
(n=15) 54 54% 26% 4% 0%ef 6% 11% 54% 32% 

Income/Home Type/Tenure  % % % % % % % % 

Non-Low-Income, Multifamily, 
Own/Buying (n=59) 226 57% 29% 3% 8% 1% 2% 65% 30% 

Non-Low-Income, Single 
Family, Own/Buying (n=149) 855 57% 30% 1% 7% 1% 3% 64% 31% 

Low-Income, Single Family, 
Rent/Lease (n=5) 34 53% 18% 6% 0%gh 6% 18% 53% 24% 

Low-Income, Multifamily, 
Rent/Lease (n=57) 336 58% 27% 4% 6% 2% 4% 64% 29% 

a. Significantly different from Bachelor’s Degree or Higher at 90% confidence level. 

b. Significantly different from Non-Low-Income at the 90% confidence level. 

c. Significantly different from Own/Buying at the 90% confidence level. 

d. Significantly different from Multifamily Own/Buying at the 90% confidence level. 

e. Significantly different from Single Family Own/Buying at the 90% confidence level. 

f. Significantly different from Multifamily Rent/Lease at the 90% confidence level. 

g. Significantly different from Single Family, Non-Low-Income, Own/Buying households at the 90% confidence level. 

h. Significantly different from Multifamily, Low-Income, Rent/Lease households at the 90% confidence level. 
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Table 22: Replacement Bulbs by Demographic 

(Base: Massachusetts Panel Households) 

Demographic Replacement Bulbs (After) 
Incandescent 

+ Halogen 

CFL + 

LED  

Bulb 
Count 

Incandescent CFL Fluorescent Halogen LED 
Empty 

Socket 

Education % % % % % % % % 

Bachelor’s Degree or Higher 
(n=163) 962 26% 25% 1% 7% 36% 6% 33% 61% 

Some College/ Associate’s 
Degree (n=72) 660 24% 28% 5%a 7% 28%a 7% 31% 56% 

HS Education or Less (n=31) 207 30% 25% 2% 6% 21%a 15%a 36% 46% 

Income          

Non-Low-Income  
(n=168) 1,214 26% 23% 1% 8% 38% 5% 34% 61% 

Low-Income 
(n=80) 512 25% 32%b 5%b 8% 16%b 13%b 33% 48%b 

Home Type          

Single Family 
(n=143) 1,162 25% 23% 2% 5% 37% 7% 30% 60% 

Multifamily 
(n=127) 684 26%c 30% 2% 11%c 22%c 8% 37% 52% 

Tenure          

Own/Buying 
(n=188) 1,436 25% 23% 2% 7% 37% 6% 32% 60% 

Rent/Lease 
(n=79) 390 28% 36%d 2% 9% 11%d 13% 39% 47%d 

Income/Home Type          

Non-Low-Income – 
Multifamily (n=106) 320 24% 23% 1% 13% 32% 6% 37% 55% 

Non-Low-Income –  
Single Family (n=158) 875 25% 23% 1% 6%e 40% 5% 31% 63% 

Low-Income –  
Multifamily (n=74) 335 28% 36%e 4% 10% 12%e 10% 38% 48% 

Low-Income –  
Single Family (n=28) 168 21% 25% 8% 4% 21%f 20%f 25% 46% 

Home Type/Tenure          

Multifamily – Own/Buying 
(n=86) 336 22% 24% 2% 11% 35% 5% 33% 59% 

Single Family – Own/Buying 
(n=204) 1,078 25% 23% 2% 5% 38% 6% 30% 61% 

Multifamily – Rent/Lease 
(n=109) 333 29% 37%g 3% 11% 9%g 12%g 40% 46%g 

Single Family – Rent/Lease 
(n=15) 54 22% 28% 0%hi 0%hi 24% 26%h 22% 52% 

Income/Home Type/Tenure          

Non-Low-Income, Multifamily, 
Own/Buying (n=59) 226 19% 17% 1% 12% 45% 5% 31% 63% 

Non-Low-Income, Single 
Family, Own/Buying (n=149) 855 25% 23% 1% 6% 41% 4% 31% 64% 

Low-Income, Single Family, 
Rent/Lease (n=5) 34 18% 29% 0% 0%jk 24% 18% 18% 53% 

Low-Income, Multifamily, 
Rent/Lease (n=57) 336 22% 24% 2% 11% 35% 5% 33% 57% 

a. Significantly different than Bachelor’s Degree or Higher at the 90% confidence level.  

b. Significantly different than Non-Low-Income at the 90% confidence level. 

c. Significantly different than Single Family at the 90% confidence level. 

d. Significantly different than Own/Buying at the 90% confidence level.  

e. Significantly different than Multifamily Non-Low-Income at the 90% confidence level. 

f. Significantly different than Single Family Non-Low-Income at the 90% confidence level.  

g. Significantly different than Multifamily Own/Buying at the 90% confidence level.  
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h. Significantly different from Single Family Own/Buying at the 90% confidence level. 

i. Significantly different from Multifamily Rent/Lease at the 90% confidence level.  

j. Significantly different from Single Family, Non-Low-Income, Own/Buying households at the 90% confidence level. 

k. Significantly different from Multifamily, Low-Income, Rent/Lease households at the 90% confidence level. 

Number of bulbs replaced 

In order to determine whether the number of bulbs replaced was driving replacement 

behavior, we divided Massachusetts panel households into two sets of quartiles. 

Observations at the bulb level in the first (left side of Table 23), and the second aggregated 

at the household level (right side).  

 Replaced bulbs: In both analyses, households in the fourth quartiles that replaced the 

most bulbs (22-49 or 11-49) over the last year removed significantly more 

incandescent bulbs and significantly fewer CFLs from their sockets than households 

that replaced the fewest number of bulbs (1-6).  

 Replacement bulbs: Across both sets of quartiles, households with the fewest bulbs 

replaced overall installed significantly more replacement incandescent bulbs and 

replacement CFLs, while installing significantly fewer LEDs. 
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Table 23: Bulb Replacement by Quartiles – Massachusetts 

a. Significantly different from 4th Quartile at the 90% confidence level.  

b. Significantly different from 1st Quartile at the 90% confidence level. 

c. Significantly different from 2nd Quartile at the 90% confidence level. 

d. Significantly different from 3rd Quartile at the 90% confidence level.  

 

 

e. Significantly different from 4th Quartile at the 90% confidence level. 

f. Significantly different from 1st Quartile at the 90% confidence level. 

g. Significantly different from 2nd Quartile at the 90% confidence level. 
h. Significantly different from 3rd Quartile at the 90% confidence level. 

Quartile Bulb Type Replaced Replacement Quartile Bulb Type Replaced Replacement 

(Quartiles calculated on number of bulbs replaced in each household) (Quartiles calculated on households that replaced bulbs) 

  Count Percent Count Percent   Count Percent Count Percent 

1-6 bulbs 

replaced 

 

(500 bulbs,  

n=138) 

Incandescent 230 46%a 158 31%a 
1-3 bulbs 

replaced 

 

(129 bulbs, 

n=63) 

Incandescent 53 41%e 47 36%e 

CFL 209 42%a 153 30%a CFL 59 46%e 47 36%e 

Fluorescent 17 3% 15 3% Fluorescent 3 2% 3 2% 

Halogen 7 1%a 37 7%a Halogen 2 2%e 6 5% 

LED 14 3%a 81 16%a LED 6 5%e 16 12%e 

Empty Socket 26 5%a 59 12%a Empty Socket 6 5% 10 8% 

  Count Percent Count Percent   Count Percent Count Percent 

7-12 bulbs 

replaced 

 

(580 bulbs, 

n=64) 

Incandescent 330 59% 170 30%a 
4-6 bulbs 

replaced 

 

(371 bulbs, 

n=75) 

Incandescent 177 48%e 111 30%e 

CFL 151 27% 173 31%a CFL 149 40%e 106 28%e 

Fluorescent 13 2%a 12 2% Fluorescent 14 4% 12 3% 

Halogen 30 5% 65 12%a Halogen 5 1%e 30 8%e 

LED 8 1% 86 15%a LED 8 2%e 64 17%e 

Empty Socket 32 6%a 58 10%a Empty Socket 19 5%e 49 13%e 

  Count Percent Count Percent   Count Percent Count Percent 

13-21 bulbs 

replaced 

 

(456 bulbs,  

n=29) 

Incandescent 209 54% 111 29%a 
7-10 bulbs 

replaced 

 

(393 bulbs,  

n=48) 

Incandescent 218 55% 113 29%e 

CFL 125 33%a 88 23%a CFL 112 28% 117 30%e 

Fluorescent 1 0%a 0 0%a Fluorescent 8 2% 7 2% 

Halogen 34 9% 29 8%a Halogen 24 6% 45 11%e 

LED 4 1% 142 37%a LED 7 2%a 67 17%e 

Empty Socket 11 3% 14 4% Empty Socket 24 6%a 44 11%e 

  Count Percent Count Percent   Count Percent Count Percent 

22-49 bulbs 

replaced 

 

(500 bulbs, 

n=15) 

Incandescent 232 59%b 36 9%bcd 
11-49 bulbs 

replaced 

 

(1,143 bulbs, 

n=60) 

Incandescent 554 58%fg 205 22%fgh 

CFL 107 27%bd 64 16%bcd CFL 271 29%fg 208 22%fgh 

Fluorescent 16 4%cd 14 4%d Fluorescent 22 2% 19 2% 

Halogen 29 7%b 5 1%bcd Halogen 68 7%fg 52 5%gh 

LED 2 1%b 266 68%bcd LED 6 1%fgh 426 45%fgh 

Empty Socket 8 2%bc 9 2%bc Empty Socket 27 3%gh 38 4%gh 
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4.1.4 Delta Watts 

New CFLs or LEDs were installed in a combined total of 1,053 sockets in the Massachusetts 

sample during the year prior to the study. Using panel site data, we calculated the estimated 

delta watts for newly installed CFLs to be 21, and the average delta wattage of newly installed 

LEDs to be 32. Looking closely at the types of bulb CFLs and LEDs replaced, it is clear that 

most of the drop in wattage came from replacing incandescent bulbs with CFLs or LEDs. 

CFLs were replaced mostly by other CFLs or LEDs, but the drop in delta watts was minimal. 

Note that the delta watts presented are in no way meant to supplant the delta watts developed 

through the Market Adoption Model. 

Table 24: Delta Watts by Bulb Type for Past Year 

(Base: CFLs and LEDs that replaced installed bulbs;  

new fixtures and empty sockets excluded; panel visits only) 

Bulb Type Replaced 

Newly Installed Bulbs - MA 

CFLs LEDs 

n 
New 
CFLs 

Avg. Delta 
Watts n 

New 
LEDs 

Avg. Delta 
Watts 

Total Replaced Bulbs 446 21 556 32 

Incandescent 179 40% 47 293 26% 50 

Halogen 14 3% 46 47 4% 45 

CFL 247 55% 1 199 18% 6 

LED 6 1% -3 17 2% 1 

 

4.2 TRACKING CFLS OVER TIME 

Massachusetts has been tracking the CFL market for numerous years, and in 2013, NMR 

began to report trends in CFL use, storage, purchases, and shipments as well as estimate 

the number of CFLs that may have burned out or been removed over the past year. This 

section updates this analysis based on the 2016 on-site saturation data. NMR believes that 

continued tracking and presentation of the trends helps the PAs and EEAC consultants 

understand the CFL market and where it may be going in the near future. The Market 

Adoption Model provides an explicit tool to help the PAs and EEAC consultants assess the 

future of the lighting market and their possible role in influencing program sales as EISA 

progresses. 

Figure 28 shows the continued mirroring of two of the three trends shown: national shipments 

and market-level sales. In 2015, program-supported bulbs mirrored trends observed from 

national shipments and market-level sales. Prior to 2015, program-supported bulbs followed 

their own trend, which was driven by program design, objectives, and the nature of 

agreements between the PAs and the program partners.  
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Figure 28: CFL Use, Sales, and Shipment Estimates, 2005 to 2015 

 

Sources: Market-level sales for 2011 through 2015 from the on-site visits discussed in this report. Program-level 

sales in 2011 through 2015 provided by the PAs or their data tracking vendors. National shipment data as 

compiled from the Department of Commerce. 

Beginning with the 2012 on-site report, NMR also began tracking the possible number of 

CFLs purchased in a given year that could be replacing CFLs that had recently burned out. 

Table 25 summarizes this approach for possible CFL failures in 2015. It considers the 

installation rates and the failure rates of CFLs as estimated in the 2008 Residential Lighting 

Measure Life Study, covering the first six years of a CFL’s life and extrapolating failure rates 

for the seventh through sixteenth years based on the previous rates of failure (cells with 

empirically observed or derived data are shown in white, and cells with extrapolated data are 

shaded gray).16 Moreover, this approach takes into account the history of market-level CFL 

purchases in Massachusetts between 1998 and 2015. Applying the failure rates to 

installations allows us to estimate the burnouts per year. This approach estimates 2015 CFL 

burnouts to be about 6.7 million. Moreover, this method suggests that about 52 million CFLs 

have burned out since the start of the PAs’ lighting programs in 1998.  

The panel study described above allows us to estimate how many of the 6.3 million CFLs 

that burned out this year may have been replaced with other CFLs (42%) or with LEDs (29%). 

                                                

16  NMR and RLW. Residential Lighting Measure Life Study. Delivered to the New England Residential 
Lighting Program Sponsors, June 10, 2008. 
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Specifically, we estimated that 2.8 million of the burned out CFLs were likely replaced with 

other CFLs, and another 1.9 million were likely replaced with LEDs. As a point of comparison, 

in 2015, the PAs supported about 2.9 million CFLs through the upstream program.   

Table 25: Estimating CFLs Replacing other CFLs 

Year after 

Purchase 

Failure 

Rate* 
Year 

Market-Level 

Purchases 

Newly 

Installed in 

Given Year** 

Burned out in 

a Given 

Year*** 

First 4% 1998 305,216 235,016 9,039  

Second 9% 1999 554,077 457,161 38,674  

Third 8% 2000 530,006 494,034 79,202  

Fourth 15% 2001 979,811 862,863 149,326  

Fifth 10% 2002 892,859 838,483 241,637  

Sixth 8% 2003 3,565,495 2,932,698 397,649  

Seventh 10% 2004 4,565,862 3,961,549 715,159  

Eight 5% 2005 6,308,402 5,670,605 1,110,896  

Ninth 5% 2006 10,426,466 9,115,805 1,842,610  

Tenth 4% 2007 13,330,771 11,938,180 2,815,756  

Eleventh 3% 2008 4,248,761 5,647,270 3,675,034  

Twelfth 3% 2009 8,447,382 8,262,437 4,385,247  

Thirteenth 2% 2010 10,870,314  9,639,756 5,292,905  

Fourteenth 2% 2011 6,611,870  7,022,909 5,483,572  

Fifteenth 2% 2012 7,370,732 7,423,682 5,827,452  

Sixteenth 2% 2013 11,697,650 10,405,451 6,347,726 

Seventeenth 1% 2014 7,533,566 7,707,684 6,609,449 

Eighteenth 1% 2015 4,441,016 5,342,704 6,673,055 

Cumulative    102,680,256 97,958,288 51,694,387 
* Derived from NMR and RLW, Residential Lighting Measure Life Study, 2008. This column does not correlate 

with the columns to the right of the table, but factors into the burn-out rate for each year; we show the failure 
rates in this table in order to have all the components of the calculations in one place.  
** Sum of 77% of the current year market-level purchases and 10% of each of the two previous years’ market-
level purchases. 
*** Sum of the burnouts occurring in that year based on all installations occurring prior to that year. To use a 
simple example, the number of burned out CFLs in 2000 includes 4% of the CFLs obtained in 2000 plus 9% of 
the CFLs obtained in 1999 and 8% of the CFLs obtained in 1998.  
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Section 5 Familiarity and 

Satisfaction 
The 2016 consumer surveys assessed Massachusetts and New York 

consumers’ awareness of and familiarity with energy-saving light bulbs. 

These questions provided the necessary context for understanding 

respondents’ knowledge of different lighting technologies and allowed 

for targeted questions about their satisfaction specifically with LEDs and CFLs. During the 

on-site visits, consumers were additionally asked about their level of satisfaction with any 

installed LEDs. This section summarizes findings in these areas from the survey and on-site 

visits. When possible, we compare the results from the 2016 effort to those from previous 

years. It is important to note that any results from the consumer survey prior to 2014 include 

phone-only respondents, while those from 2014 or later include web and telephone 

respondents. Highlights from these results include the following:  

 The majority of on-site participants in both states reported being very or somewhat 

satisfied with the LEDs installed in their homes. 

 Massachusetts and New York consumers’ awareness of and familiarity with CFLs 

and LEDs have increased significantly in recent years, while familiarity with 

halogens has dropped significantly since 2011. 

 When asked to identify whether CFLs, LEDs, or halogens use the least amount of 

energy, more than of one-half of consumers (60% in Massachusetts and 68% in 

New York) correctly selected LEDs, and the majority of these respondents properly 

noted CFLs as second in relative energy use. 

 Massachusetts consumers’ satisfaction with LEDs has remained relatively high, 

while satisfaction with CFLs has declined significantly in recent years. 

 Massachusetts and New York consumers who reported using both LEDs and CFLs 

strongly preferred the former. Massachusetts consumers’ preference for LEDs 

significantly increased compared to 2015, while that of New York consumers has 

remained the same. 

5.1 FAMILIARITY AND SATISFACTION WITH BULB TYPES 

In all households that had at least one LED installed, participants indicated their level of 

satisfaction with their LEDs. In Massachusetts, more than nine out of ten (92%) were very or 

somewhat satisfied with their installed LEDs. The highest average numbers of LEDs installed 

were in homes that were very satisfied with LEDs, with an average of 12 per household. 

Among households that had at least one ENERGY STAR LED installed, nearly all (95%) 

participants were very or somewhat satisfied with LEDs; in comparison, among homes 

without an ENERGY STAR LED installed but with at least one non-ENERGY STAR LED 

installed, 85% of participants were very or somewhat satisfied with LEDs. In New York, more 

than one-half (52%) were very satisfied and one-third (33%) were somewhat satisfied with 

their LEDs. This pattern is similar among households with ENERGY STAR LEDs as well as 

5 
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those households without ENERGY STAR LEDs. Those households that were very satisfied 

with their LEDs had an average of 11 installed LEDs, while those who were somewhat 

satisfied had an average of eight installed LEDs. 
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Table 26: LED Satisfaction 

(Base: Respondents with at least one LED installed in the home) 

Level of Satisfaction 

Massachusetts New York 

Avg. 

# of 

LEDs 

All 

Households 

with LEDs  

Households 

with 

ENERGY 

STAR LEDs 

Households 

without 

ENERGY 

STAR LEDs 

Avg. 

# of 

LEDs 

All 

Households 

with LEDs  

Households 

with 

ENERGY 

STAR LEDs 

Households 

without 

ENERGY 

STAR LEDs 

Sample size 234 164 70 54 21 33 

Very satisfied 12 70% 75% 59% 11 52% 50% 53% 

Somewhat satisfied 6 22% 20% 27% 8 33% 38% 30% 

Neither satisfied nor 

dissatisfied 
3 2% 1% 5% 1 4% 0% 7% 

Somewhat dissatisfied 7 2% 1% 5% 1 4% 0% 7% 

Very dissatisfied 0 0% 0% 0% 4 2% 6% 0% 

Don’t know 4 4% 3% 5% 14 4% 6% 3% 
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5.2  BULB AWARENESS AND FAMILIARITY 

The 2016 Massachusetts and New York consumer surveys asked respondents to report their 

awareness of and familiarity with LEDs, CFLs, and halogens. The surveys asked all 

respondents to indicate whether or not they were aware of LEDs, and, if they were, 

subsequently asked consumers to report their level of familiarity with these bulbs. The survey 

additionally asked all respondents to report their level of familiarity with CFLs and halogens. 

This analysis presents only “somewhat familiar” or “very familiar” responses. It is important 

to note that the 2015 survey introduced the LED awareness question, which served to screen 

consumers asked about LED familiarity. This modification may temper relative familiarity with 

LEDs compared to CFLs and halogens, which did not include corresponding items in the 

survey to screen for consumers’ awareness of these bulbs. 

Results from the 2016 surveys revealed that Massachusetts and New York consumers report 

increasing levels of awareness of and familiarity with LEDs and CFLs, while their familiarity 

with halogens has dropped substantially. In each of these areas, the following analysis 

examines 1) trends over time in Massachusetts, 2) comparisons to 2015 in New York, and 3) 

differences between Massachusetts and New York in the current survey. 

LED Awareness 

 Massachusetts consumers reported significantly increased awareness of LEDs between 

2015 and 2016. Their reported awareness of LED bulbs rose from 79% to 86% (Figure 

29). 

 New York consumers reported statistically similar levels of LED awareness in 2015 and 

2016—with a relative decline in awareness (80% vs. 78%). 

 Compared to New York, Massachusetts consumers had statistically higher levels of LED 

awareness (78% in New York versus 86% in Massachusetts). 

LED Familiarity 

 Massachusetts respondents reported significant increases in their familiarity with LEDs—

from 61% in 2015 to 69% in 2016. The current level is up considerably from 41% when 

first asked in 2011, though it should be noted that prior survey results were largely limited 

to telephone respondents, and current ones include web respondents. 17  The web 

respondents generally show higher familiarity such that the comparable gain might be 

slightly less if all respondents were still from telephone surveys. 

 In New York, 67% of respondents reported being familiar with LEDs in 2016, up 

significantly from 57% in 2015. 

 In 2016, Massachusetts and New York respondents reported comparable levels of 

familiarity with LEDs (69% and 67%, respectively).18 

                                                

17 See Error! Reference source not found. for more information on the 2016 methodology. 
18  It is possible this slightly high rate in Massachusetts is only due to its mixed mode method (i.e., including web 
surveys while that could not occur in NY, see Appendix A) rather than any true difference. 
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CFL Familiarity 

 Massachusetts consumers also reported strong increased familiarity with CFLs—up from 

83% in 2015 to 87% in 2016. The current level of familiarity with CFLs in Massachusetts 

is up significantly from 71% of consumers first reported in 2009. 

 New York consumers also reported strong familiarity with CFLs. Eighty-two percent of 

New York respondents stated that they were familiar with these bulbs, which is higher 

than the 79% reported in 2015. 

 Similar proportions of consumers in both Massachusetts and New York reported being 

familiar with CFLs in 2016 (87% in Massachusetts overall and 78% for phone-only 

respondents versus 82% in New York). 

Halogen Familiarity 

 Massachusetts consumers’ familiarity with halogens remains relatively unchanged 

between 2015 and 2016 (60% and 61%, respectively), but familiarity with these bulbs has 

declined significantly from 69% in 2011.  

 New York consumers reported a significant decrease in familiarity with halogens between 

2015 and 2016—from 66% to 55%. 

 Consumers in Massachusetts and New York reported overall declines in familiarity with 

halogens and that familiarity is relatively the same (when taking into account that the New 

York results are based on phone-only surveys).  

It is important to note that the bulb awareness and familiarity results rely solely on self-

reported data and should be treated with some caution. In particular, the decrease in reported 

familiarity with halogens may be a result of consumers being unable to distinguish between 

halogen and incandescent bulbs. Figure 29 shows changes in awareness of and familiarity 

with LEDs, CFLs, and halogens in Massachusetts and New York. 
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Figure 29: Massachusetts Consumers’ Familiarity with CFLs and LEDs has 
Increased, while Familiarity with Halogens Has Decreased Significantly 

(Base: All respondents) 

 

5.3 KEY LIGHTING CONCEPTS 

In addition to asking Massachusetts and New York consumers about their familiarity with 

various bulb types, the 2016 surveys evaluated respondents’ understanding of basic lighting 

concepts such as relative energy usage. 

5.3.1 Understanding of Relative Energy Usage 

To explore consumers’ understanding of energy-efficient lighting in greater depth, 

respondents who indicated that they were familiar with LEDs, CFLs, and halogens were 

asked which of these three bulb types uses the least energy (Figure 30). In Massachusetts, 

60% of respondents correctly reported that LEDs are the most efficient, and, of these 

respondents, 84% noted that CFLs are the next efficient. Among New York consumers, 68% 
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indicated that LEDs use the least energy and 94% of these respondents chose CFLs as 

second in relative energy use. 

Figure 30: Consumers’ Judgments Regarding Relative Energy Use 

(Base: Respondents who are somewhat or very familiar with CFLs, LEDs, and halogen bulbs) 

 

5.4 BULB SATISFACTION AND PREFERENCES (CONSUMER SURVEY) 

The majority of Massachusetts consumers in the 2016 survey who reported that they used 

both LEDs and CFLs indicated that they were satisfied (i.e., somewhat or very satisfied) with 

them. However, Massachusetts consumers’ satisfaction with CFLs has declined significantly, 

from 74% in 2015 to 67% in 2016, and from 86% since 2009 (Figure 31). Satisfaction with 

LEDs—only measured since 2014—increased significantly between 2015 and 2016, rising 

from 81% to 86% (Figure 31). In an effort to keep the consumer survey as short as possible, 

New York respondents were not asked to report their satisfaction with LEDs and CFLs. 
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Figure 31: Massachusetts Consumers’ Satisfaction with CFLs and LEDs 
across Survey Years 

(Base: Respondents who reported using CFLs or LEDs) 

 

The 2016 Massachusetts and New York surveys explored consumers’ bulb preferences 

further through targeted questions for respondents who reported that they used both CFLs 

and LEDs. Results from the Massachusetts survey show that consumers indicating that they 

were currently using both CFLs and LEDs were likely to report that they preferred LEDs over 

CFLs (58%), which is significantly different from 2015 (30%). As shown in Figure 32, the 

percentage of New York consumers who preferred LEDs to CFLs was virtually unchanged 

across years, and as a result, they were less likely than Massachusetts consumers in 2016 

to prefer LEDs (46% versus 58%). This represents a change since 2015, when New York 

consumers had been significantly more likely than Massachusetts consumers to prefer LEDs 

to CFLs (45% versus 30%). Although none of the New York respondents indicated a 

preference for CFLs over LEDs, one-half reported that their preference “depends on the 

situation,” which is significantly higher than the 16% that had indicated this in Massachusetts.  
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Figure 32: Preferences between CFLs and LEDs by State in 2015 and 2016 

(Base: Respondents currently using both CFLs and LEDs) 

 

Interviewers asked telephone respondents in Massachusetts and New York to explain their 

preferences or lack thereof between CFLs and LEDs. Web respondents in Massachusetts 

were not asked these follow-up questions due to the nuanced nature of prompting and coding 

such responses. Massachusetts respondents were most likely to prefer LEDs because they 

found that they produced better light quality than CFLs (14 of 25), were more energy efficient 

(ten), and reached full brightness instantly (nine). New York respondents’ preferences were 

most often driven by their understanding that LEDs were more energy efficient (11 of 24). 

Respondents that did not have a steadfast preference for one bulb type over the other cited 

setting their preferences based upon specific lighting needs and light output (Figure 33). 

Eight percent of the 69% of Massachusetts respondents who had used CFLs at some point 

chose to no longer use CFLs. Most often, they said that they had stopped using CFLs 

because they simply preferred LEDs (15 of 33 respondents). Six percent of the 47% of 

Massachusetts respondents who had used LEDs in the past chose to stop using them, most 

often because they found them too expensive (6 of 21). 
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Figure 33: Reasons for LED or CFL Preferences by State 

(Base: Telephone respondents currently using both CFLs and LEDs) 

 

Note: Counts of responses are unweighted due to small sample sizes. The chart excludes responses mentioned 

by less than 10% of the respondents. 

When asked to recall their motivations for using LEDs, Massachusetts survey respondents 

were most likely to cite an interest in saving energy or saving on their energy bills (48%); they 

were significantly more likely to give this as a reason than New York survey respondents 

(35%). New York respondents, however, were significantly more likely than Massachusetts 

respondents to be motivated because they found LEDs to be inexpensive or had found them 

on sale (26% versus 4%). Table 27 shows their motivations in detail.  
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Table 27: Motivations for Using LEDs by State 

(Base: Respondents currently or previously used LEDs) 

Motivation MA NY 

Sample size 311 64 

Save energy/reduce energy bill 48%* 35% 

Long bulb life 17% 15% 

Given through energy-efficiency program 8%* 1% 

Better light quality 6% 2% 

Instant-on 6% 2% 

Was curious 5%* 1% 

Inexpensive 2% 18%* 

Were on sale 1% 8%* 

Other 34%* 20% 

No reason 2% 2% 

Don't know 5% 10% 

No longer installed 1% - 
* Indicates percentages are significantly different between states at the 90% confidence level. 

5.4.1 LED Satisfaction and Familiarity by Demographic Factors (Consumer 

Survey) 

Based on the consumer survey analysis, we found that some demographic groups had 

stronger connections with LEDs than other demographic groups. Respondents younger than 

45, homeowners, and those who were non-low income19 had stronger connections than their 

counterparts with LEDs. Generally, they were more likely to be aware of LEDs, as well as be 

familiar with, have recently purchased, be satisfied with, be knowledgeable about,20 and 

prefer them to CFLs.  Appendix C explores these and other demographic differences in more 

detail.  

                                                

19 The consumer survey asked individuals to report their household income in two ways. This analysis relies on 
self-reported income based on eligibility for the Massachusetts Low-income Heating Assistance Program 
(LIHEAP). 
20 The largest divergence from this theme was that renters were significantly more likely to report correctly that 
only some LEDs were ENERGY STAR qualified. 
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Table 28: LED Indicators by Massachusetts Consumer Demographics 

(Base: Varies depending on survey items – maximum bases shown) 

LED Indicator 

Age Tenure Income 

Less 
than 45 

45 or 
older 

Own Rent Low 
Non-
low 

Sample size 182 399 423 174 102 347 

Aware of LEDs 89% 84% 89%* 80% 77% 90%* 

Familiar with LEDs 74%* 65% 72%* 62% 51% 75%* 

Recently purchased LEDs 34%* 25% 34%* 16% 17% 32%* 

Satisfied with LEDs 94%* 83% 86% 89% 85% 86% 

Prefer LEDs to CFLs 64% 58% 65%* 43% 33% 64%* 

Correctly report some LEDs 
are ES qualified 

29%* 16% 14% 48%* 29% 19% 

Correctly report LEDs use 
least energy 

67%* 56% 68%* 45% 32% 66%* 

* Significantly different between demographic categories at the 90% confidence level. 
 

 



  2015-16 LIGHTING MARKET ASSESSMENT 

 

71  

Section 6 Recent Purchases 
This section provides an analysis of recent bulb purchases based on 

findings from the on-site visits and consumers’ responses to the 

consumer survey. While on site, technicians asked respondents to recall 

when and from where specific bulbs had been purchased. The 

consumer survey asked respondents to report on the types of bulbs they 

purchased and factors that might influence their purchasing patterns, including presence of 

marketing materials and information sought when shopping for light bulbs. Key findings from 

this section include the following: 

 Home improvement stores were the most common sources of purchased LEDs and 

CFLs in both states. LEDs in Massachusetts were purchased from a greater variety 

of store types, indicating increased availability. 

 According to the consumer surveys, Massachusetts respondents who bought light 

bulbs most often purchased CFLs and LEDs.  

 Consumers who reported shopping for bulbs in the past six months most 

commonly recalled seeing marketing materials focused on energy savings and 

usage. 

 When asked what information they sought when shopping for bulbs, consumers 

were most likely to be driven by price, wattage, and life expectancy; however, 

energy efficiency-related factors were also important considerations. 

 Non-low-income households bought significantly more CFLs at bargain and drug 

stores than low-income households, which stands in contrast to the intent of the 

HTR strategy of promoting bulbs in these channels; however, note that this study 

was not designed as an evaluation of the HTR program and did not include non-

English-speaking households, 

6.1 SOURCES OF NEWLY ACQUIRED BULBS 

NMR technicians not only asked respondents when they had bought the LEDs and CFLs 

found in their homes, we also asked them to recall where they had obtained the bulbs they 

had acquired within the past year. This section looks at recent purchases by channel. As 

discussed in Section 1.4 of the introduction, the on-site sample includes participants who 

have participated in the direct-install program. Based on our analysis, we have concluded 

they are represented proportionally. 

Figure 34 refers to all bulbs purchased or obtained in the past year. Obtained bulbs include 

all purchased bulbs, as well as bulbs installed by a landlord or received through energy 

efficiency programs. We verified households’ self-reported participation in direct-install 

programs. If we could not verify participation, those bulbs were recoded to the Don’t know – 

DI Not Verified Category. In both states, home improvement stores (e.g., Home Depot or 

Lowe’s) were the most common source of purchased CFLs and LEDs. In New York, nearly 

three-quarters of all LEDs purchased were bought at home improvement stores, compared 

to 46% of CFLs. CFLs were purchased in a wider variety of store types, including mass 

6 
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merchandise/discount stores (e.g., Target, Walmart), bargain stores (e.g., Dollar Store), and 

warehouse stores (e.g., BJ’s, Costco). This may indicate that efforts by PAs in Massachusetts 

to expand program targets to stores other than home improvement stores have been 

successful. 



  2015-16 LIGHTING MARKET ASSESSMENT 

 

73  

Figure 34: Where Bulbs Acquired – Massachusetts 

(Base: All LED/CFL bulbs purchased or obtained within the past year by panelists) 
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6.1.1 Sources of Bulbs by Income 

Non-low income and single-family households purchased more LEDs and CFLs, on average, 

than low income and multi-family households, as shown in Table 29 and Table 30. One 

exception is that low-income households purchased more CFLs, on average, then non-low 

income households. The most common source of LED and CFL bulbs purchased last year 

was home improvement stores, across all income and home types. Purchase behavior was 

generally statistically similar between demographic groups. Non-low income households 

bought significantly more CFLs at bargain (e.g., Goodwill, Dollar Store) and drug stores (e.g., 

CVS, Walgreens) than low-income households, which stands in contrast to the intent of the 

HTR strategy of promoting bulbs in these channels. Single-family households bought 

significantly more LEDs at mass merchandise/discount stores (e.g., Target, Walmart) than 

multi-family households. 

Table 29: Purchase Source by Income – Massachusetts 

Bulb Source 

CFL LED 

All 

Low 

Income 

Non-Low 

Income All 

Low 

Income 

Non-Low 

Income 

Sample Size 88 25 56 72 17 50 

Bulbs Purchased 335 122 189 449 76 328 

Avg # Purchased 3.8 4.9 3.4 6.2 4.5 6.6 

Home Improvement 27% 21% 26% 35% 50% 33% 

Warehouse 12% 21% 8% 16% 21% 16% 

Mass Merch/Discount 11% 18% 8% 7% 2% 8% 

Hardware 11% 17% 7% 4% 2% 3% 

Bargain 9% 0% 13%a 1% 1% 1% 

Drug Store 6% 0% 11%a 0% 0% 0% 

Grocery 6% 8% 5% 0% 0% 0% 

Home Furnish 1% 0% 1% 6% 7% 7% 

Online 0% 0% 0% 9% 8% 10% 

Specialty Lighting 0% 0% 0% 5% 5% 2% 

Don’t know 16% 12% 19% 17% 5% 19%a 

a. Significantly different from Low-Income at the 90% confidence level. 
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Table 30: Purchase Source by Home Type – Massachusetts 

Bulb Source 

CFL LED 

All 

Multi-

Family 

Single-

Family All 

Multi-

Family 

Single-

Family 

Sample Size 88 43 45 72 26 46 

Bulbs Purchased 335 148 187 449 145 304 

Avg # Purchased 3.8 3.4 4.2 6.2 5.6 6.6 

Home Improvement 27% 26% 28% 35% 37% 34% 

Warehouse 12% 17% 8% 16% 22% 13% 

Mass Merch/Discount 11% 11% 11% 7% 0% 10%a 

Hardware 11% 16% 7% 4% 13% 4% 

Bargain 9% 4% 12% 1% 0% 1% 

Drug Store 6% 4% 8% 0% 0% 0% 

Grocery 6% 8% 5% 0% 0% 0% 

Home Furnish 1% 0% 1% 6% 13% 3% 

Online 0% 0% 0% 9% 9% 8% 

Specialty Lighting 0% 0% 0% 5% 6% 5% 

Don’t know 16% 12% 19% 17% 7% 21%a 

a. Significantly different from Multi-Family at the 90% confidence level. 

6.2 PURCHASES BY ENERGY STAR STATUS 
We first looked only at LEDs purchased within the past year from both panel and new visit 

homes, shown in the top left chart in Figure 35. In Massachusetts, 70% of all LEDs purchased 

within the past year were ENERGY STAR LEDs, higher than the percentage (47%) of all 

LEDs obtained within the past year that were ENERGY STAR LEDs in New York.  

We also examined ENERGY STAR LEDs in other ways, as shown in the remaining three 

charts in Figure 35. Out of all LEDs found in the home (not just those purchased within the 

past year), two-thirds (66%) of installed LEDs in Massachusetts were ENERGY STAR, while 

two out of five (41%) stored LEDs were ENERGY STAR. The reverse is found in New York 

LEDs; just under one-half (47%) of installed LEDs were ENERGY STAR, while nearly three-

quarters (73%) of stored LEDs were ENERGY STAR. 

The bottom two charts show the percentage of installed LEDs that were ENERGY STAR by 

income and home type. In Massachusetts, in both low-income and non-low-income 

households, approximately seven out of ten (68% LI and 70% NLI) LEDs were ENERGY 

STAR; similarly, ENERGY STAR LEDs were installed at similar rates across multifamily and 

single-family households (64% MF and 72% SF). In New York, fewer than one-half of LEDs 

installed in non-low-income homes and in single-family homes were ENERGY STAR (46% 

NLI and 47% SF). Only six LEDs were found in low-income homes and only 32 in multifamily 

homes in New York and, thus, they cannot be reliably compared to their counterparts in 

Massachusetts.  
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Figure 35: ENERGY STAR LEDs 

(Base: LEDs obtained within the past year; panel and new visits)
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6.3 CONSUMERS’ PURCHASING BEHAVIOR 
The 2016 Massachusetts and New York consumer surveys asked respondents about the 

types of bulbs they had purchased in the past six months. Nearly three-fifths of 

Massachusetts consumers (58%) said they had purchased light bulbs within the six months 

prior to the survey. While this proportion is significantly lower than that of New York (67%), it 

is important to note that due to an error in the New York survey skip logic, questions about 

recent purchases were asked only of New York respondents who reported currently using 

LEDs—therefore the results should be treated with caution. As illustrated in Figure 36, 

Massachusetts respondents were most likely to have recalled purchasing CFLs or LEDs; in 

fact, they were about equally likely to have purchased CFLs (30%) as LEDs (28%). However, 

they were significantly less likely to have recalled purchasing LEDs than New York 

respondents (44%). It should be noted that interviewers prompted respondents with “CFLs, 

LEDs, and/or other types of bulbs.” When asked, unprompted, to specify the other types of 

bulbs, respondents most often listed halogen and incandescent bulbs. 

Figure 36: Type of Light Bulbs Purchased in the Last Six Months – Consumer 
Survey 

(Base: Massachusetts – all respondents; New York – respondents currently using screw-in LED 

bulbs) 

 

In comparison, we looked at all bulbs in on-site panel homes that were newly purchased—

both installed and stored—since the 2015 visit. The consumer survey relied on self-reported 

data—asking respondents to recall purchases during the six months prior to the survey. The 

panel visit purchase data was based on the data we had from each home in the prior year of 

the study; if the bulb was not listed as stored or installed in the previous year, it was labeled 

as a newly obtained bulb.  
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The self-reported percentages differ from the on-site data. Overall, 58% of consumer survey 

respondents said they had purchased bulbs within six months of responding, while 93% of 

on-site households had obtained a bulb within the past year in Massachusetts. (Note that this 

difference may be due in part to the difference in time period). Among Massachusetts 

telephone respondents, the most common bulb type purchased recently was CFLs (30%), 

followed closely by LEDs (28%), and distantly followed by incandescents (13%); panel on-

site surveys showed that the most common bulb type purchased within the past year was 

also CFLs, though at a much higher rate (70%), and this percentage was tied with that of 

incandescents. Looking at panel data only, incandescents were the most common bulb type 

purchased in Massachusetts (33%) followed closely by CFLs (27%) and LEDs (27%). A 

similar pattern occurred in New York with purchased incandescents (45%) and CFLs (28%); 

however, LEDs made up only 13% of bulbs purchased.  

Table 31: Type of Light Bulbs Obtained in Past Year – Panel On-site Visits 

(Base: Panel sites only; installed and stored bulbs obtained within the past year) 

  

Bulb Type Purchased 

Massachusetts New York* 

# of 
bulbs 

% of 
bulbs 

% of 
HHs 

# of 
bulbs 

% of 
bulbs 

% of 
HHs 

Total 3,202 - n=270 776 - n=80 

Incandescent 1,045 33% 70% 349 45% 71% 

CFL 861 27% 70% 219 28% 54% 

LED 863 27% 43% 101 13% 25% 

Halogen 329 10% 30% 71 9% 28% 

Fluorescent 98 3% 14% 37 5% 8% 

DK 7 <1% 2% 0 0% 0% 

None - - 7% - - 11% 
*Not including one outlier who purchased 150 halogen bulbs. 

6.4 INFORMING CONSUMER BULB PURCHASES 

The 2016 Massachusetts and New York consumer surveys asked respondents about a 

number of factors that might inform their decisions regarding light bulb purchases, including 

the presence of marketing materials and information sought when purchasing bulbs. 

6.4.1 Presence of Marketing Materials 

Nearly two-fifths of Massachusetts survey respondents who said that they had purchased 

CFLs or LEDs in the past six months (39%) recalled seeing signs, displays, or other materials 

near the light bulbs while shopping. When asked, unprompted, to describe what they saw, 

they most often recalled seeing information estimating energy savings (19%) or materials 

comparing energy use and energy savings across different types of light bulbs (15%). Figure 

37 shows their responses in full. 
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Figure 37: Signage, Materials, and Information Seen by Massachusetts 
Consumers When Buying CFLs or LEDs 

(Base: Respondents purchasing CFLs or LEDs in the last six months and who recalled seeing 

marketing materials when shopping) 
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6.4.2 Information Sought When Shopping for Bulbs 

The consumer surveys asked respondents in Massachusetts and New York what information 

they look for when shopping for light bulbs; Figure 38 shows how energy consumption was a 

consideration for some. More than two-fifths of Massachusetts consumers (43%) sought out 

the ENERGY STAR label—New York consumers were somewhat more likely to do so, 

however (52%). More than one-third of consumers in Massachusetts (37%) and New York 

(39%) were tuned into the Energy Facts labels. When asked to identify the single most 

important factor—besides price—that determined which light bulb they selected, these issues 

were less likely to be pivotal, with Massachusetts respondents being most often concerned 

with wattage (25%) and light bulb life expectancy (18%).  

Figure 38: Considerations in Light Bulb Purchases by State 

(Base: Massachusetts – respondents who purchased light bulbs; New York – respondents currently 

using screw-in LED bulbs) 
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Section 7 Storage Behavior 
As in years past, most households stored bulbs; 362 of the 420 

Massachusetts households (86%) and 125 of the 150 New York 

households (83%) visited for the 2016 study were found to have bulbs 

in storage. In this section, we present analysis related to storage, 

including in-service rates for CFLs and LEDs as well as a complete 

analysis of bulbs found in storage in on-site participant households.  

 Incandescent bulbs remain the most common type found in storage in both 

Massachusetts and New York (59% and 63%, respectively), with more than twice 

as many incandescent bulbs in storage as the next closest bulb type (CFLs). 

 The majority (57%) of stored incandescent bulbs in Massachusetts are being 

stored for future use, according to self-reported intentions. Newly purchased LEDs 

are being installed at a faster rate than CFLs. More than four out of five (84%) LEDs 

purchased within the past year were installed, while only three out of five (63%) 

newly purchased CFLs were installed. 

 The first-year in-service rate for ENERGY STAR LEDs in Massachusetts is higher 

than that for non-ENERGY STAR LEDs (92% vs. 84%). 

As in past studies, incandescent bulbs made up the majority (59%) of stored bulbs in 

Massachusetts homes in 2016. Notably, nearly three out of five (57%) stored incandescents 

are being stored for future use. CFLs accounted for more than one out of four (28%) stored 

bulbs, while LED storage increased slightly to 4%.   

Massachusetts households stored an average of 19.8 bulbs in 2016, up from an average of 

15.6 in 2015. There are twelve households with more than 100 bulbs in storage, with two 

households storing over 170 bulbs each. Nearly all the bulbs stored in these two homes were 

incandescents, though both occupants reported they were not stockpiling these bulbs due to 

EISA. While one occupant plans to use their stored incandescents for future use, the other 

plans to throw out/recycle or not use them. Without these two homes, the average number of 

bulbs stored per home in Massachusetts goes down to 19.0. 

In comparison, New York households stored an average of 18.8 bulbs in 2016. As in 

Massachusetts, there were two outliers in New York: one home had 190 bulbs in storage, the 

majority of which were incandescent, while the other had 179 bulbs in storage, the majority 

of which were halogen. Without these two homes, the average number of bulbs stored per 

home in New York goes down to 18.0. Again of note, 71% of incandescents stored in New 

York are being stored for future use. 

 

7 
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Table 32: Stored Bulbs by Bulb Type over Time 

(Base: All on-site respondents) 

 

Massachusetts New York 

2012 2013 2014 2015 2016 2013 2015 2016 

Sample Size 151 150 261 354 420 127 101 150 

Avg # of Stored 
Bulbs/Home* 

6.7 7.1 15.8 15.6 19.8 11.6 18.3 18.8 

Incandescent 66% 66% 68% 64% 59% 67% 70% 63% 

CFLs 24% 31% 25% 27% 28% 24% 17% 17% 

Halogen 8% 3% 4% 5% 2% 4% 6% 12% 

Fluorescent 1% 1% 2% 1% 7% 4% 5% 4% 

LEDs <1% <1% 2% 2% 4% 1% 2% 3% 

Other** 0% 0% 0% <1% <1% 1% <1% <1% 
* In 2014, technicians found more bulbs in storage than had been found in previous years due to new quality 
control and data collection protocols. 
** Other includes xenon, high pressure sodium bulbs, and mercury vapor bulbs. 
 One outlier with 354 bulbs in storage was removed for this analysis. 

For selected incandescent bulbs in storage that are no longer being manufactured—40-watt, 

60-watt, 75-watt, and 100-watt A-lamp bulbs—homeowners were asked if they had 

purchased and stored these bulbs because they were no longer being manufactured 

(stockpiling). Twenty-three on-site participants (5%) said they were stockpiling incandescent 

bulbs because they are no longer being manufactured, accounting for 15% of stored 40-watt, 

60-watt, 75-watt, and 100-watt incandescents. This is in line with past on-site studies in 

Massachusetts.  

Not surprisingly, self-identified stockpilers had a higher average number of bulbs in storage 

compared to non-stockpilers. In total, the 23 self-identified stockpilers accounted for 10% of 

all bulbs in storage (802 total bulbs, 34 on average). In total, occupants who did not report 

stockpiling accounted for 90% of all bulbs in storage (7,532 total bulbs, 19 on average). 

Stockpiled bulbs account for 35% (279 total bulbs, 12 on average) of stored bulbs among 

stockpilers. Of note, stockpilers also have a larger average number of non-stockpiled – bulbs 

that were not 40-watt, 60-watt, 75-watt, and 100-watt incandescent - bulbs in storage 

compared to non-stockpilers (22 vs. 19). This may indicate that self-identified stockpilers are 

more likely to store bulbs in general—not just stockpile bulbs that are no longer being 

manufactured (Table 33). 
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Table 33: Comparing Storage Habits 

(Base: All on-site respondents) 

 
Stockpilers 

Non-
Stockpilers 

Sample Size 23 397 

Total Stored Bulbs 802 7,532 

Avg. # of Stored Bulbs 34.4 19.0 

Total stockpiled bulbs 279 N/A 

Avg. # of stockpiled bulbs 11.9 N/A 

Total non-stockpiled bulbs 524 7,532 

Avg. # of non-stockpiled bulbs 22.5 19.0 

In both Massachusetts and New York, incandescents were the most common bulb type found 

in storage overall and across income types. Notably, in both states, when asked why each 

bulb was in storage, low-income householders reported storing incandescents for future use 

at a significantly higher rate than non-low-income householders (66% vs. 54% in 

Massachusetts; 93% vs. 69% in New York). CFLs were the second most common bulb type 

in storage in both states; Massachusetts households, however, were storing CFLs at a 

significantly higher rate than New York households overall and across income types (Table 

34). 

Table 34: Stored Bulbs by Bulb by Income  

(Base: All on-site respondents) 

 

Massachusetts New York 

All 
Low 

Income 

Non-
Low 

Income All 
Low 

Income 

Non-
Low 

Income 

Sample Size 420* 102 264 150** 34 102 

Total Stored Bulbs 9,203 1,378 6,735 3,463 246 2,873 

Avg. # of Stored Bulbs 23 19 25 22 13 25 

Median 14 9 17 14 7 16 

Incandescent 59% 62% 59% 63% 67% 62% 

CFLs 28% 27% 28% 17% a 11%a 18%a 

Fluorescent 2% 2% 2% 4% 8% 4% 

Halogen 7% 7% 7% 12% 12%a 13% 

LED 4% 2% 4% 3% 1% 3% 

Other 0% 0% 0% 0% 0% 0% 
* 54 DK/Refused households for income. 
**14 DK/Refused households for income.  
a Significantly different from Massachusetts at the 90% confidence level. 
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Table 35 shows that storage habits are similar across home types within each state. New 

York households store significantly fewer CFLs than Massachusetts households overall and 

across home types. Similar to what we saw in reasons for storage by income, multifamily 

households reported storing incandescents for future use at a significantly higher rate than 

single-family households in both states (67% vs. 54% in Massachusetts; 89% vs. 69% in New 

York). 

Table 35: Stored Bulbs by Bulb by Home Type 

(Base: All on-site respondents) 

 

Massachusetts New York 

All 
Multi-
Family 

Single-
Family All 

Multi-
Family 

Single-
Family 

Sample Size 420 199 221 150 32 118 

Total Stored Bulbs 9,203 2,918 6,285 3,463 205 3,258 

Avg. # of Stored Bulbs 23 17 27 22 13 24 

Median 14 9 18 14 8 15 

Incandescent 59% 58% 60% 63% 66% 63% 

CFLs 28% 29% 27% 17% a 10%a 18% a 

Fluorescent 2% 1% 2% 4% 7% 4% 

Halogen 7% 9% 6% 12%a 12% 12%a 

LED 4% 4% 4% 3% 5% 3% 

Other 0% 0% 0% 0% 0% 0% 
a Significantly different from Massachusetts at the 90% confidence level. 

7.1 IN-SERVICE RATES 

When looking at the first-year in-service rate by bulb type, Figure 39 shows that newly 

purchased LEDs are being installed at a faster rate than CFLs. More than four out of five 

(84%) LEDs purchased within the past year were installed, while only three out of five (63%) 

newly purchased CFLs were installed. 

For reference, the average first-year in-service rate reported in the Unified Methods Project 

(UMP)21 is 79%; the LED installation rate in Massachusetts in 2016 was significantly higher 

than the UMP average first-year in-service rate, but CFLs were installed at a significantly 

lower rate. This offers evidence that consumers are more likely to install LEDs within the first 

year compared to CFLs, possibly due to higher levels of satisfaction with LEDs (Figure 57), 

higher prices, and smaller pack sizes. 

                                                

21 http://www.nrel.gov/extranet/ump/pdfs/20140514_ump_res_lighting_draft.pdf 

http://www.nrel.gov/extranet/ump/pdfs/20140514_ump_res_lighting_draft.pdf
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Figure 39: First Year In-Service Rate for Newly Purchased CFLs and LEDs 

(Base: All bulbs obtained within the past year; panel visits only) 

 

* Significantly different from the UMP year 1 in-service rate (79%) at the 90% confidence level. 

7.1.1 ENERGY STAR LED FIRST YEAR IN-SERVICE RATES 

Additionally, we looked at the in-service rate for all LEDs obtained within the past year by 

their ENERGY STAR status (Figure 40). Massachusetts households installed nearly nine out 

of ten (88%) of their ENERGY STAR LEDs, while less eight out of ten (78%) non-ENERGY 

STAR LEDs were installed (a significant difference). New York households, on the other 

hand, installed only seven out of ten (71%) of all ENERGY STAR LEDs purchased within the 

past year, while nine out of ten (90%) non-ENERGY STAR LEDs were installed. 

Massachusetts households installed newly purchased ENERGY STAR LEDs at a 

significantly higher rate than New York households; the reverse is true for non-ENERGY 

STAR LEDs. The Team finds this difference in installation rates by ENERGY STAR 

qualification to be curious, yet we have no specific theories on why Massachusetts 

households are more likely to install ENERGY STAR qualified models soon after purchase 

while New York households favor installing non-ENERGY STAR LEDs soon after purchase. 
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Figure 40: First Year In-Service Rate for ENERGY STAR LEDs in MA and NY 

(Base: LEDs obtained within the past year; panel visits only) 

 

7.1.2 Three-Year In-Service Rates 

To help establish lifetime in-service rates for LEDs, an area with little primary research, NMR 

attempted to leverage the panel data to calculate two- and three-year in-service rates. 

Unfortunately, given the relatively low levels of LED penetration and saturation in 2013 and 

2014, we were unable to generate reliable estimates based on panel data. However, we 

anticipate that, given higher levels of adoption in the 2016 sample, we will be able to produce 

some reliable two-year in-service rates as part of the 2016-17 residential market 

assessment.  
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7.1.3 Lifetime In-Service Rates 

According to the UMP, it is common for first-year in-service rates from upstream programs to 

be less than 100%. However, several studies have shown that, over time, in-service rates 

increase as customers install additional bulbs. Since measuring in-service rates for two- or 

three-year periods can be difficult, the UMP recommends using findings from a 2013 study 

conducted by Navigant Consulting and Apex Analytics.22 This study included actual on-site 

verifications conducted three times over the course of the study to examine actual bulb 

installations. The study found that 79% of CFLs were installed within one year of purchase, 

87.7% within two years, and 93.6% within three years. Using this trajectory applied to the 

first-year in-service rate found in this study, NMR calculated the second- and third-year in-

service rates presented in Table 36 for both CFLs and LEDs. For the fourth-year in-service 

rate, we followed the UMP’s guidance to assume that up to 97% of bulbs in storage are 

installed within four years of purchase.  

   Table 36: Three Year In-Service Rates 

 CFLs LEDs 

First Year ISR 63% 88% 

Second Year ISR 78% 93% 

Third Year ISR 89% 96% 

Fourth Year ISR 97% 100% 

   

                                                

22 Navigant Consulting and Apex Analytics, LLC (November 7, 2013). Storage Log Study of CFL Installation 
Rate Trajectory. Prepared for Duke Energy Progress. 
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Section 8 EISA Coverage, 

Exemptions and Exclusions 
This section examines the potential impact of EISA Phase I and Phase 

II on installed bulbs in Massachusetts and New York by categorizing 

each bulb as covered by EISA, directional (covered by a separate 

rulemaking), linear fluorescent, or not covered by EISA. NEEP has 

previously examined the market in this way, and NMR later explored this analysis as part of 

the Connecticut LED Lighting Study Report (R154).23 Here, we provide the results from these 

two efforts alongside those from this study to provide additional context.  

 Massachusetts consumers’ awareness of EISA has declined in recent years.  

 As drafted, EISA Phase 2 will prohibit the manufacture, import, and sale of non-

compliant bulbs. This may mean that unlike Phase 1 where the effects of EISA 

lagged implementation, in Phase 2 effects may proceed implementation (planned 

for January 1, 2020).  

 Just over one-half (51%) of installed bulbs in Massachusetts (51%), New York 

(57%), and Connecticut (56%) homes are directly covered by EISA; the remaining 

installed bulbs (49%, 43%, and 54%, respectively) are exempt from EISA (25%, 19%, 

and 19%), directional (16%, 13%, and 14%), or linear fluorescent (7%, 11%, and 

11%).  

 NEEP’s review of shelf-stocking studies shows that just over one-third (36%) of 

bulbs currently being sold are covered by EISA, and just over two-fifths (41%) are 

exempt from EISA. The NEEP study shows similar percentages of directional (13%) 

and linear fluorescent bulbs (10%) as the on-site studies.  

 Of installed bulbs in Massachusetts that are covered by EISA, 60% meet or exceed 

EISA requirements—57% are efficient bulbs (CFLs or LEDs) and 3% are EISA-

compliant halogen bulbs.  

8.1 EISA OVERVIEW 

Second perhaps only to the introduction of LEDs to the marketplace, the implementation of 

the Energy Independence and Security Act (EISA) of 2007 is one of largest influences on the 

residential lighting market during recent times.  

EISA 2007 set maximum wattage levels by lumen output for medium screw-base bulbs 

ranging from 310 to 2,600 lumens and operating at a range from 110 to 130 volts. The 

standards took effect through a phased process, beginning in 2012 (Phase 1). Table 37 

shows the schedule for Phase 1.   

                                                

23 NMR, Connecticut LED Lighting Study Report (R154), 2016. 
http://www.energizect.com/sites/default/files/R154%20-
%20CT%20LED%20Lighting%20Study_Final%20Report_1.28.16.pdf  

8 

http://www.energizect.com/sites/default/files/R154%20-%20CT%20LED%20Lighting%20Study_Final%20Report_1.28.16.pdf
http://www.energizect.com/sites/default/files/R154%20-%20CT%20LED%20Lighting%20Study_Final%20Report_1.28.16.pdf
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Phase 1 of EISA 2007 prohibits the manufacture and import of non-compliant bulbs but does 

not affect the sale or use of such bulbs. For this reason, as observed in other studies, 

standard incandescent bulbs have remained available to consumers on retailers’ shelves 

long after the implementation of EISA 2007 (NMR 2015).24  

Table 37: EISA Phase 1 Schedule 

Rated Lumen 
Ranges 

Typical 
Incandescent Lamp 

Wattage 

Maximum Rated 
Wattage 

Effective Date 

1,490–2,600 100 72 1/1/12 

1,050–1,489 75 53 1/1/13 

750–1,049 60 43 1/1/14 

310–749 40 29 1/1/14 

 

The specifics of Phase 2 of EISA are somewhat more complex given additional legislation 

and a new DOE proposed rulemaking covering CFLs and LEDs. The original EISA 2007 

legislation included a backstop standard of 45 lumens per watt set to go into place January 

1, 2020 (referred to here as the EISA 2007 Backstop). Subsequent to EISA 2007, an 

appropriations rider was passed that specifically forbade the DOE from spending funds to 

enforce or create rules for incandescent bulbs.25 However, on February 12, 2016, the DOE 

issued a proposed rulemaking that included a new efficiency standard for general service 

CFLs and LEDs (referred to here as the Proposed CFL and LED Efficacy Standard).26 The 

proposed rulemaking was subject to a 60-day comment period, which allowed the DOE to 

gather input from the public, stakeholders, and industry. The DOE expects to issue a final 

rule by January 1, 2017.  

Summarizing Findings for Incandescent, Halogen, CFL, and LEDs 

If we consider the implications of the EISA 2007 Backstop and the Proposed CFL and LED 

Efficacy Standard together, starting on January 1, 2020, based on current technologies, LEDs 

will be the only bulbs that are legally available for import to or allowed to be manufactured in 

the United States. Further, sales of incandescent and halogen bulbs covered by EISA will be 

banned, while CFLs will be allowed to sell through. We refer to this combination of standards 

as EISA 2020. 

Note, however, that this is subject to change based on revisions to the proposed rulemaking 

as well as potential new legislative actions. Additional details regarding the two efficacy 

standards, including citations to the source materials, are included in the next two 

subsections.  

                                                

24 http://ma-eeac.org/wordpress/wp-content/uploads/Lighting-Market-Assessment-and-Saturation-Stagnation-
Overall-Report.pdf 
25 https://www.congress.gov/113/plaws/publ235/PLAW-113publ235.pdf 
26 http://energy.gov/sites/prod/files/2016/02/f29/General%20Service%20Lamp%20NOPR_1.pdf 

http://ma-eeac.org/wordpress/wp-content/uploads/Lighting-Market-Assessment-and-Saturation-Stagnation-Overall-Report.pdf/
http://ma-eeac.org/wordpress/wp-content/uploads/Lighting-Market-Assessment-and-Saturation-Stagnation-Overall-Report.pdf/
https://www.congress.gov/113/plaws/publ235/PLAW-113publ235.pdf
http://energy.gov/sites/prod/files/2016/02/f29/General%20Service%20Lamp%20NOPR_1.pdf
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8.1.1 Appropriations Rider Impact on Incandescent and Halogens 

Late in 2014, an appropriations rider (Consolidated and Further Continuing Appropriations 

Act, 2015 (Public Law 113-235, Dec. 16, 2014) was passed that restricted the use of 

appropriated funds in connection with DOE’s efforts to increase the energy efficiency of 

residential lighting.  

The DOE directly spoke to the implications of this rider as stated in their February 12, 2016 

proposed rulemaking:  

The Consolidated and Further Continuing Appropriations Act, 2015 (Public Law 113-

235, Dec. 16, 2014: hereafter referred to as the “Appropriations Riders”), in relevant 

part, restricts the use of appropriated funds in connection with several aspects of 

DOE’s incandescent lamps energy conversation standards program. Specifically, 

section 313 states that none of the funds made available by the Act may be used to 

implement or enforce standards for general service incandescent lamps, intermediate 

base incandescent lamps, and candelabra base incandescent lamps.  

Later in the proposed rulemaking, the DOE confirmed that incandescent lamps were not 

addressed. However, they go on to confirm that the EISA 2020 Backstop will still be triggered 

beginning January 1, 2020 (see page 51). This standard does not apply to 22 categories of 

“specialty” incandescent bulbs (such as three-way bulbs, outdoor bug lights, reflectors, and 

appliance lights).  

The specific language for the EISA 2007 Backstop is as follows: 

If DOE fails to meet the requirements of 42 U.S.C. 6295(i)(6)(A)(i)-(iv) or the final rule 

from the first rulemaking cycle does not produce savings greater than or equal to the 

savings from a minimum efficacy standard of 45 lm/W, sales of GSLs that do not meet 

the minimum 45 lm/W standard beginning on January 1, 2020, will be prohibited. 

(Page 26 of Proposed Rulemaking) 

Summary: Unless repealed or amended, all general service incandescent and halogen 

bulbs covered by EISA will be subject to a 45 lumens-per-watt minimum standard 

starting January 1, 2020. This is a standard that current incandescent and halogen27 

technologies could not achieve—effectively eliminating manufacture, import, and sale 

of the two technologies for bulb types covered by EISA. It is important to note that this 

standard covers not only the import and manufacture, but also the sale of general 

service bulbs.  

8.1.1.1 Proposed Standards for CFLs and LEDs 

While the DOE was not allowed to implement or enforce standards for incandescent lamps, 

it was able propose new rules for CFLs and LEDs, which it did in the DOE proposed 

rulemaking. While the proposed rulemaking specified numerous performance standards,28 

for the purpose of this study we concentrate on the introduction of a Proposed CFL and LED 

                                                

27 Halogens are a type of incandescent. 
28 See page 104 of the Proposed Rulemaking for a complete list of metrics included. 
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Efficacy Standard. Based on the proposed rulemaking, all general service CFLs and LEDs 

must meet a much higher lumen-per-watt standard (85 to 100 lumens per watt). While the 

DOE notes that the Proposed CFL and LED Efficacy Standard is not specific to any 

technology, currently only LEDs would meet this standard, and it is unlikely that 

manufacturers would invest additional funds to develop CFLs that would meet the standard.  

Further, as part of the proposed rulemaking, the DOE examined the 22 categories of specialty 

bulbs exempted from EISA 2007 and ultimately determined that the following bulb types could 

provide overall illumination and therefore did not require exemption from the Proposed CFL 

and LED Efficacy Standard:  

 Left-hand thread 

 Marine 

 Reflector 

 Rough service 

 Shatter-resistant 

 3-way 

 Vibration service 

 Several specific shapes 

To be clear, the DOE was unable to amend the exempt incandescent bulbs, and so this 

change in definition of exempt bulbs would apply only to CFLs and LEDs. Exempted bulb 

types are detailed on pages 72-93. 

Finally, based on our reading, it appears that, unlike the EISA 2007 Backstop, the Proposed 

CFL and LED Efficacy Standard would apply only to the manufacture and import of bulbs, 

not to sales.   

Summary: As written, all general service CFL and LED bulbs will be subject to an 85 - 

100 lumens-per-watt minimum standard starting January 1, 2020—effectively 

eliminating CFLs. Further, the number of exempted CFLs and LEDs are fewer 

compared to the EISA 2007 Backstop. However, the Proposed CFL and LED Efficacy 

Standard does not apply to sales and only covers manufacture and import of bulbs.    

8.2 EISA AWARENESS 

The proportion of Massachusetts respondents who reported that they were aware of EISA 

dropped from 49% in 2015 to 46% in 2016. The current level of awareness is significantly 

lower than the 52% reported in 2014, the highest level reported since this item was first 

included in 2011. The continuous decrease in this indicator may mirror the decreased media 

attention given to the EISA incandescent phase-out. In New York, 52% of consumers 

reported that they were aware of this legislation. Due to an error in the skip logic for the New 

York survey, the question regarding EISA awareness was not asked of all respondents as it 

was for Massachusetts respondents. Since this item was asked only of respondents who 

indicated that they were somewhat or very familiar with CFLs, LEDs, and halogens, the 

results are likely higher than would be expected if asked of all respondents. 
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Figure 41: Massachusetts Consumers’ Awareness of EISA has Declined 
Significantly in Recent Years 

(Base: All Respondents) 

 

8.3 EISA COVERAGE 

In 2015, the Northeast Energy Efficiency Partnerships (NEEP) issued a paper looking at the 

residential lighting market in the Northeast in the context of EISA.29 The purpose of the NEEP 

report was to determine if the residential lighting market has been transformed, where the 

market is heading, and if there is a role for residential lighting programs in the future. As part 

of the NEEP assessment, residential lighting was grouped into five categories in order to 

increase understanding of the proportion of bulbs covered by the EISA rulemaking.  

As the coverage of EISA is important in determining the future of residential lighting, we set 

out to examine on-site saturation data for installed bulbs in Massachusetts in a similar 

context. In order to group the on-site data collected into categories, we used the flow chart 

presented in Figure 42, which was prepared by Apex Analytics.30 Ultimately, we elected to 

categorize bulbs into four distinct categories, combining two of the NEEP categories (exempt 

from EISA and decorative): 

NEEP Categories NMR Categories 
1. General Service (covered by EISA) 1. Covered by EISA 
2. Directional 2. Directional 
3. Linear Fluorescent 3. Linear Fluorescent 
4. General Service (exempt from EISA) 

4. Exempt from EISA 
5. Decorative 

                                                

29 NEEP, The State of Our Sockets: A Regional Analysis of the Residential Lighting Market, 2015. 
http://www.neep.org/sites/default/files/resources/StateOfOurSocketsFinal_0.pdf  
30 Note that this flowchart outlines EISA categorization based on the original EISA 2007 legislation and does not 
take into account differences in exempted bulbs outlined in the DOE’s notice of proposed rulemaking, which 
applies only to CFLs and LEDs. 

http://www.neep.org/sites/default/files/resources/StateOfOurSocketsFinal_0.pdf
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Any bulbs that were not covered in this flow chart were categorized as non-general service 

bulbs. Any bulbs with incandescent equivalent wattages below 29 watts or above 100 watts 

(outside the EISA lumen or wattage categories) were also categorized as not covered by 

EISA. Because lumen information is not included on light bulbs, we relied on wattage 

recorded on-site to determine equivalent incandescent wattage for LED, CFL, and halogen 

bulbs. We used the ratios provided in Table 38, which were derived from manufacturer-

recommended wattage equivalency tables. We recognize that adopting a single wattage ratio 

is a simplified approach because wattage ratios vary depending on desired lumen output. To 

convert observed wattages to incandescent-equivalent wattages, we simply multiplied 

observed wattages by the ratio and rounded to the nearest whole watt. For example, an LED 

with a wattage of 11 would be assumed to have an incandescent equivalent wattage of 73 

[11 * 6.66 = 73]. 

Table 38: Wattage Ratios 

Bulb Type LED Ratio 
Incandescent 

Ratio 

LED 1.0 6.66 

CFL 0.59 3.70 

Incandescent 0.15 1.0 

Halogen 0.22 1.39 
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Figure 42: EISA Categories31 

 

Figure 43 shows installed bulbs in Massachusetts, New York, and Connecticut homes and 

data from the NEEP paper, grouped into four categories: covered by EISA, directional, linear 

fluorescent, and exempt from EISA.  

Massachusetts on-site data show that just over one-half of currently installed bulbs are 

covered by EISA (51%). On-site data from New York and Connecticut provide similar 

estimates of covered bulbs (56% for both states).  Data from all three sources align closely 

for bulbs categorized as directional and linear.  

On-site lighting inventories are not able to fully capture the installation of exempt bulbs in 

sockets that are nearly indistinguishable from similar EISA-covered bulbs, such as rough 

service lamps, shatter-resistant lamps, and vibration service lamps. The analysis for 

Massachusetts, New York, and Connecticut covers currently installed bulbs based on lighting 

inventory data collected in the field, whereas the NEEP estimates cover bulbs available for 

purchase (and not sales weighted) based on secondary research from recently completed 

shelf-stocking surveys and limited regional sales data. The NEEP study found that only one-

third of available bulbs are covered by EISA (36%). Shelf-stocking surveys provide helpful 

insights into what choices customers will face when purchasing bulbs in the near future, while 

lighting inventories provide a snapshot of currently installed bulbs.  

                                                

31 This flow chart was created by Apex Analytics. 
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Figure 43: Bulbs by EISA Category 

 
 

To help understand the current state of sockets covered by EISA, we present the breakdown 

of bulbs by type categorized as General Service covered by EISA. As Table 39 shows, nearly 

three-fifths (57%) of EISA-covered bulbs found installed in Massachusetts are efficient (CFLs 

or LEDs), and just over two-fifths (43%) are inefficient. In New York the proportions are 

reversed, with just over two-fifths of bulbs being efficient (CFLs or LEDs) and just under three-

fifths (58%) being inefficient. 

Further, among all Covered General Service bulbs, in Massachusetts three out of five (60%) 

are already EISA compliant, and fewer than one-half are already compliant in New York 

(45%).    
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Table 39: General Service Covered by EISA Saturation 

Sockets Containing 
MA 2016 
Saturation 

NY 2016 
Saturation 

CT 2015 
Saturation 

Sample Size 420 150 81 

Total Bulbs 17,346 7,372 2,691 

CFL 47% 37% 53% 

Incandescent 40% 55% 38% 

Halogen 3% 3% 2% 

LED 10% 5% 7% 

Other -- <1% <1% 

Total Efficient 57% 42% 60% 

Total Inefficient 43% 58% 40% 

Already EISA Compliant 60% 45% 62% 

8.4 EISA COVERAGE – REPLACEMENT BULBS 

To help increase our understanding of the EISA status of bulbs being installed by customers, 

we examined the source and EISA status of replacement bulbs installed in Massachusetts 

panel households in 2016.32 As stated above, these EISA categories are based on the 

original EISA 2007 coverages and do not factor in proposed changes to CFL and LED 

coverage outlined in the DOE’s notice of proposed rulemaking. For this analysis, we excluded 

linear fluorescents. As a point of comparison, following are the proportions of all bulbs divided 

into the three remaining EISA categories: 

 Covered by EISA:  55% 

 Directional:  17% 

 Exempt:  27% 

As Table 40 shows, in Massachusetts, over three-fifths of replacement bulbs were General 

Service bulbs covered by EISA (62%), and just under one-fifth each were categorized as 

exempt (19%) or directional (19%).   

Covered by EISA 

CFLs (86%) were the most likely to be covered by EISA, followed by halogens (77%), 

incandescents (63%), and LEDs (48%).  

Directional 

LEDs (37%) were the most likely to be categorized as directional, followed by halogens 

(19%), incandescents (8%), and CFLs (5%) 

Exempt 

Incandescents (29%) were the most likely to be categorized as exempt, followed by LEDs 

(16%), CFLs (8%), and halogens (4%). 

                                                

32 Given the relatively small sample sizes in New York, we have limited this analysis to Massachusetts. 
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Table 40: Massachusetts Replacement Bulbs by EISA Category 

(Base: Massachusetts Panel Households) 

Bulb Type 
# of 

Bulbs 

Covered by 

EISA 
Directional 

General Service 

(Exempt from 

EISA) 

Total Bulbs 1,862 
1,163 357 344 

62% 19% 18% 

Incandescent 499 63% 8% 29% 

CFL 504 86% 5% 8% 

Halogen 146 77% 19% 4% 

LED 679 48% 37% 16% 

 

When we examined the bulb source for bulbs that were covered by EISA, we found that just 

over one-half of incandescents (53%) covered by EISA were new, indicating that customers 

were still able to find non-compliant bulbs from sources other than storage. Further, the vast 

majority of halogens (92%) were new (Table 40). 

Table 41: Massachusetts Replacement Bulbs covered by EISA by Source 

(Base: Massachusetts Panel Households) 

Bulb Type 
# of 

bulbs 

Bulbs Covered by EISA - Source 

New bulb From storage 
From another 

fixture 
 Massachusetts 

Total Bulbs 1,163 
788 321 50 

68% 28% 4% 

Incandescent 309 53% 42% 5% 

CFL 427 56% 35% 9% 

Halogen 111 92% 6% 1% 

LED 316 94% 3% 2% 
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8.5 EISA COVERAGE BY INCOME AND HOME TYPE 

We also examined EISA coverage by three important demographic categories: home type 

(multifamily or single-family), tenure (own or rent), and income (low income or non-low 

income) to determine if EISA coverage varies by these demographic variables. We limited 

this analysis to households in Massachusetts because the samples from New York and 

Connecticut were insufficient to support this level of breakdown. As the data show, there were 

statistical differences between demographic groups at the 90% and 80% confidence levels: 

 Multifamily homes (57%) had significantly higher proportions of EISA-covered bulbs 

compared to single-family homes (49%) at the 80% confidence level.  

 Renter-occupied homes (58%) had significantly higher proportions of EISA-covered 

bulbs compared to owner-occupied homes (49%) at the 90% confidence level.  

 Renter-occupied homes (8%) had significantly lower proportions of directional bulbs 

compared to owner-occupied homes (18%) at the 90% confidence level.  

 Low-income homes (9%) had significantly lower proportions of directional bulbs 

compared to non-low-income homes (18%) at the 90% confidence level.  

 Low-income homes (60%) had significantly higher proportions of EISA-covered bulbs 

compared to non-low-income homes (50%) at the 80% confidence level.   

Figure 44: Bulbs by EISA Category 
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Section 9 Remaining Potential 

Energy Savings 
As an academic exercise, we leveraged the data collected for this study 

to examine remaining potential energy savings for residential lighting in 

Massachusetts. To do this, NMR combined findings from the recent 

Northeast Residential Lighting Hours-of-Use (HOU) study completed in 

2014 with the on-site Massachusetts data collected in the latest round of on-site visits.33 This 

section looks at current residential lighting energy usage in Massachusetts overall as well as 

by home type and income level. In addition to current energy usage, we estimated energy 

usage in four hypothetical scenarios to help estimate potential energy savings. Note that 

NMR first attempted to estimate remaining potential energy savings using similar methods 

for the Connecticut LED Lighting Study Report (R154). 

For these four scenarios, it is important to understand the various EISA standards proposed 

to go into effect in 2020. In this section, when we refer to EISA 2020, we are referring to the 

combination of the EISA 2007 Backstop and the Proposed CFL and LED Efficacy Standard. 

Additional details on the implications of these standards can be found in Section 8.  

 Analysis suggests that Phase 1 of EISA may result in an additional 214 annual 

average kWh savings in Massachusetts homes and that Phase 2 of EISA (EISA 

2020)—proposed to go into effect in 2020—may result in an additional 419 kWh of 

annual per household savings above and beyond Phase 1.  

 Notwithstanding the effects of EISA 2020, additional significant electric savings 

may be achievable by targeting non-standard lamps not covered by EISA. We 

estimated that potential savings may amount to 604 kWh of annual per-household 

savings above and beyond EISA 2020.  

 If all inefficient sockets were changed to LEDs, Massachusetts homes could 

potentially save 1,023 kWh per household annually, in addition to any savings from 

Phase 1 of EISA. 

 The remaining potential savings that could be achieved by replacing all bulbs with 

LEDs are about 90% of realized savings compared to Incandescent-land.  

 Remaining potential savings are lower for multifamily and low-income households 

compared to single-family and non-low-income households.  

 Overall, while inefficient bulb types filled less than one-half (45%) of the sockets in 

Massachusetts homes, they were responsible for nearly three-quarters (73%) of the 

energy used by lighting in these homes. 

                                                

33 NMR, Northeast Residential Lighting Hours-of-Use Study, 2014. http://tinyurl.com/TimelessHOU 

9 

http://tinyurl.com/TimelessHOU
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9.1 ENERGY SAVINGS POTENTIAL 

As discussed at length in Section 8, the future of the residential lighting market is currently 

subject to three separate standards: 

 EISA Phase 1  

 EISA Phase 2 (EISA 2007 Backstop)  

 The DOE notice of proposed rulemaking (Proposed CFL and LED Efficacy Standard) 

To help understand the implications of these standards on the residential lighting market, 

NMR calculated potential savings for five scenarios to help illustrate the remaining potential 

in the Massachusetts residential lighting market as a whole and by home type and income 

categories.  

1. Incandescent-land – What annual household energy usage would be if all bulbs 

(excluding non-linear fluorescent bulbs) were changed out for incandescent bulbs. 

2. Current market – Energy usage today based on actual current lighting inventories. 

Note that the current market already includes some effects from EISA. 

3. EISA 1 – Annual household energy usage if all currently installed non-EISA-

compliant General Service bulbs covered by EISA were replaced with a minimum 

Phase 1 EISA-compliant bulb. As the current market has already been affected by 

EISA, this scenario represents additional EISA-induced savings. Note: we did not 

convert wattage for bulbs that are already compliant, such EISA-compliant 

halogens, CFLs, or LEDs. Recall that 60% of EISA-covered bulbs are already 

compliant (Table 39).   

4. EISA 2020 – Annual household energy usage if all currently installed non-EISA-

compliant General Service bulbs covered by EISA were replaced with LED bulbs 

(minimum 2020 EISA-compliant bulb based on proposed rulemaking). 

5. LED-land – What annual household energy usage would be if all bulbs (excluding 

non-linear fluorescent bulbs) were changed out for LED bulbs. Note: this includes 

converting CFLs to LEDs. 

For each scenario, we calculated estimated annual household lighting electric usage by using 

observed wattage data from the on-site visits and room-specific hours-of-use from the 

Northeast Residential Hours-of-Use Study (also provided in Table 11 of this report). To 

determine potential energy savings for the current market scenario, NMR categorized each 

installed bulb as efficient (CFL, LED, or Fluorescent) or inefficient. Using these categories, 

each bulb’s wattage was multiplied by the HOU values displayed in Table 11. These values 

were multiplied by 365 to get HOU per year for each bulb and divided by 1,000 to reach kWh 

per year by room type and bulb type (inefficient or efficient). These values were then 

averaged on the household level. To estimate energy usage in the other scenarios we 

followed the same process but first converted the wattage of observed bulbs as appropriate 

for the scenario—recognizing that equivalent bulbs for each lighting technology type do not 

necessarily exist in the market at this time.  
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 For the incandescent-land scenario, we converted the wattage for all CFLs, LEDs, 

and halogens to incandescent wattages using the wattage ratios provided in Table 38 

in the previous section.  

 For the EISA 1 scenario, for all incandescent bulbs that were classified as EISA 

covered, we converted observed wattages to halogen wattages. We also converted 

the wattages for incandescent bulbs classified as directional to halogen wattages 

based on the separate directional rulemaking.  

 For the EISA 2020 scenario, for all incandescent bulbs, halogens, and CFLs classified 

as EISA covered, we converted wattages to the LED equivalent. We also converted 

the wattages for incandescent bulbs classified as directional to halogen wattages 

based on the separate directional rulemaking. 

 For LED-land, we converted all non-LED bulbs to LED equivalent wattages.  

9.2 RESULTS 

Figure 45 provides an overview of the results of our potential analysis. Each bar represents 

the estimated average annual lighting electric usage for households in Massachusetts in each 

of the five scenarios. To show the relative proportion of lighting energy usage by EISA 

category, each bar is further divided into EISA categories.  

Figure 45: Massachusetts Estimated Annual Lighting Energy Usage per 
Household 
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We can use the estimated usage to calculate potential energy savings by comparing the 

current market to the other scenarios. Figure 46 walks through the various comparisons to 

showcase realized savings to date, potential future impacts of EISA, and potential energy 

savings in light of EISA Phase 1, and Phase 2 and DOE proposed rulemaking. All savings 

are first-year average annual lighting energy savings in kWh per household. As a point of 

comparison, the U.S. Energy Information Administration (EIA) estimated the average annual 

electric usage for a household in Massachusetts was 6,967 kWh.    

1. Incandescent-land – This scenario provides us with insight into what would have 

happened if CFLs, LEDs, and halogens did not exist. By comparing this to the current 

market, we can estimate realized savings in the marketplace (from program and non-

program activity). Based on this comparison, we estimate that realized annual 

savings in the market are 1,131 kWh per household (16% of estimated total 

household electric usage).      

2. Current market – Energy usage today based on actual current lighting inventories. 

Note that the current market already includes some effects from EISA.  

3. EISA 1 – This scenario helps us to understand additional energy savings we can 

expect to be realized as EISA Phase 1 continues to impact the market and the 

remaining bulbs covered by EISA become compliant. Based on this comparison, 

we estimate that EISA 1 will result in an additional 214 kWh of annual energy 

savings per household above and beyond the current market (3% of estimated 

total household electric usage).      

4. EISA 2020 – This scenario allows us to understand what potential effects the next 

phase of EISA—scheduled to go into effect on January 1, 2020—will have on the 

market. Based on this comparison, we estimate that EISA 2020 will result in an 

additional 419 kWh of annual energy savings per household above and beyond 

EISA 1 (6% of estimated total household electric usage).      

5. LED-land – This scenario shows us the total potential savings available in the market 

based on current technologies. Based on this comparison, we estimate that there 

are potential annual savings of 1,023 kWh per household compared to EISA 1 

and 604 kWh of potential annual energy savings per household compared to 

EISA 2020 (9% of estimated total household electric usage).      

With the EISA Phase 2 draft proposed rulemaking currently out for review and comments, it 

makes sense to explore what impact EISA Phase 2 would have on the current market. Of 

course, this analysis is limited by the fact that the residential lighting market will continue to 

evolve and change between now and 2020, when the next phase of EISA will come into 

effect. To simplify things, we limit our analysis to calculating estimated energy usage 

assuming that Phase 2 EISA changes took place immediately. This means that we have 

made no attempt to project the state of the lighting market in 2020. Based on this comparison, 

we estimate that EISA 2020 would result in an additional 419 kWh of annual lighting electric 

usage savings per household. This savings is above and beyond any savings from EISA 

Phase 1.     
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Figure 46: Massachusetts Annual Lighting Energy Savings Potential per 
Household – Scenario Analysis 

 

9.2.1 Results by Demographic Characteristics 

Given the large sample included in the Massachusetts on-site data set, we also present 

estimated lighting energy usage and potential savings for key demographic characteristics 

including home type, income, and tenure. Table 42 provides an overview of the potential 

savings as a percent of total lighting electric usage for each of the demographic breakdowns 

and the total sample. Savings are calculated as the difference between the LED-land 

scenario and each of three possible baselines: current market, EISA I, and EISA 2020. The 

specific formulas are: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑠. 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 =  1 − (
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 − 𝐿𝐸𝐷𝑙𝑎𝑛𝑑

𝐶𝑢𝑟𝑟𝑒𝑛𝑡
) 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑠. 𝐸𝐼𝑆𝐴1 =  1 − (
𝐸𝐼𝑆𝐴1 − 𝐿𝐸𝐷𝑙𝑎𝑛𝑑

𝐸𝐼𝑆𝐴1
) 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑠. 𝐸𝐼𝑆𝐴2020 =  1 − (
𝐸𝐼𝑆𝐴2020 − 𝐿𝐸𝐷𝑙𝑎𝑛𝑑

𝐸𝐼𝑆𝐴2020
) 

As the table shows, as a percent of total lighting usage, each of the demographic groups has 

similar potential energy savings comparing LED-land to the current market and EISA 1. For 

EISA 2020, the potential savings among multifamily, low-income, and renters are generally 
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lower. This difference is driven by the fact that households in these demographic groups tend 

to have fewer specialty lights that are not covered by EISA.  

Table 42: Potential Lighting Savings as a Percent of Various Baselines 

Demographic 

Group 

Sample 

Size (n) 

Average 

Sockets 

per 

Household 

Savings vs. 

Current 

Market 

Savings vs. 

EISA 1 

Savings vs. 

EISA 2020 

All Sites 420 54 69% 65% 52% 

Home Type 

Multifamily 199 36 69% 64% 47% 

Single family 221 72 69% 65% 54% 

Income 

Low Income 102 33 66% 61% 43% 

Non-Low Income 264 63 70% 66% 54% 

Tenure 

Rent 124 27 68% 63% 43% 

Own 290 69 69% 65% 54% 

 

As Figure 47 and Figure 48 show, on a per-home basis, single-family, non-low-income, and 

households occupied by owners offered the greatest potential annual energy savings. This 

was driven primarily by the fact that these households have a greater number of total sockets 

and thus higher total average lighting electric usage and a higher number of sockets that 

could be affected.  
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Figure 47: Estimated Annual Lighting Electric Usage per Household by Demographic Variables 
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Figure 48: Estimated Annual Potential Lighting Electric Savings per Household by Demographic Variables 
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9.2.2 Efficient and Inefficient Bulb Energy Use 

Overall, while inefficient bulb types filled less than one-half (45%) of the sockets in 

Massachusetts homes (Figure 14), they were responsible for nearly three-quarters (73%) of 

the energy used by lighting in these homes. While single-family homes had the highest 

average energy use for both efficient and inefficient bulb types, non-low-income households 

had the highest percentage of inefficient bulb energy use at 76%.  

Figure 49: Average Annual Energy Use by Inefficient and Efficient Bulb Types 
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Section 10 Demographics 
The demographic information was collected over the phone through the 

consumer survey. Massachusetts census data comes from the 2014 

American Community Survey (ACS) 1-year estimates; in addition to 

data from to comparison area, Upstate New York, we have provided 

census data in comparison to the consumer survey and on-site 

participant sample when available.  

 Massachusetts on-site panel and new visits were statistically similar across 

demographic comparisons. 

 New York on-site and panel visits differed significantly on home type and income, 

but were statistically similar across other demographic comparisons. 

 On-site visits in Massachusetts and New York significantly differed from American 

Community Survey (ACS) 1-year estimates on several key demographic variables, 

including income, home type, and education.  

Massachusetts 

Income: More than half (56%) of Massachusetts on-site participants were non-low-income, 

while over one-third (33%) identified as low-income (remaining participants declined to 

respond). This is significantly different from Massachusetts 2014 ACS 1-year estimates, 

which show that 80% of Massachusetts households are non-low-income. Among panel visits, 

38% of households identified as low-income, significantly more than the 23% of households 

in new on-site visits. 

Home Type: Approximately one-half of on-site participants lived in single-family homes. This 

figure is significantly different from Massachusetts 2014 ACS 1-year estimates, which 

indicate that 80% of Massachusetts householders live in single-family homes. 

Tenure: Over six in ten on-site participants own their homes, which is statistically similar to 

the ACS 1-year estimates. 

Education: One in five on-site households had an advanced or graduate degree, significantly 

more than the 17% identified in the ACS 1-year estimates. There were also significantly more 

on-site participants with an associate’s degree (11% compared to 8%), and significantly more 

participants with some college (26% compared to 16%). Compared to ACS 1-year estimates, 

there were significantly fewer on-site participants with a high school education or GED (16% 

compared to 26%) and with less than a high school education (4% compared to 11%). The 

on-site participants skewed more educated than trends identified in the ACS. There were no 

significant differences in educational achievement between panel and new on-site 

participants. 

Age: The consumer survey had significantly more people 55-64 and over 65 than the ACS, 

and significantly fewer people in the 25-34-year-old category. Age was not asked for the on-

site visits. 

10 
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When Home Built: On-site participants generally reported their homes were built at the same 

rate as reported in the ACS. Significantly fewer homes were reported to be built in the 1930s 

or earlier (26%) and 1940s (3%) compared to the ACS 1-year estimates (34% and 6%, 

respectively).  

New York 

Income: More than one-half (59%) of New York on-site households visited were non-low-

income, while one-third (31%) were low-income. This is significantly different from 

Massachusetts ACS 1-year estimates, which show that 80% of Massachusetts households 

are non-low-income. Over one-half (56%) of new visits were non-low-income, significantly 

different from panel visits, in which 63% were non-low-income.  

Home Type: Nearly seven in ten (68%) of households in New York on-site visits were single-

family, significantly fewer than the Massachusetts ACS 1-year estimates which indicate 80% 

of householders lived in single-family homes. New York households also differed significantly 

from Massachusetts on-site visits in this respect, in which 51% of households were multi-

family. Compared to single-family households in New York panel visits (74%), there were 

significantly fewer single-family households among new visits (61%).  

Tenure: There were no significant differences between the proportion of home-owning 

householders in New York on-site visits and Massachusetts on-site visits, as well as the ACS 

1-year estimates. Tenure rates were statistically similar across New York panel and new 

visits.  

Education: One in four New York on-site households had an advanced degree, significantly 

more than indicated in ACS 1-year estimates (17%). There were significantly fewer people 

with a bachelor’s degree (13%) than in Massachusetts on-site households (31%) and ACS 

1-year estimates (23%). The New York on-site visits also had significantly more households 

with either some college education or an associate’s degree (30%) than indicated by ACS 1-

year estimates (24%) and significantly fewer than Massachusetts on-sites (37%). New York 

households with a high school education or GED (23%) were statistically similar to the ACS 

1-year estimates, but significantly greater than Massachusetts on-sites (16%). Lastly, New 

York on-sites had significantly fewer households with less than a high school education (7%) 

than determined by the ACS 1-year estimates (11%).   

Age: New York on-sites have significantly fewer 25-34-year-olds (4%) than the 

Massachusetts population (14%) as indicated by the ACS 1-year estimates. There are 

significantly more 55-64-year-olds (31%) and householders 65 and older (31%) than 

indicated by the ACS (13% and 14%, respectively).  

When Home Built: New York on-sites had significantly fewer homes built in the 1930s (18%) 

than in Massachusetts on-site visits (26%) and Massachusetts ACS 1-year estimates (34%). 

New on-site visits had significantly fewer homes built in the 1930s (2%) than panel visits 

(16%).  
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Figure 50: Comparison of MA & NY On-Sites with Census 
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Figure 51: Comparison of MA & NY Panel and New Visits  
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Appendix A Methodology 
This appendix provides a detailed summary of the methodological 

approaches used for this study. 

A.1 CONSUMER SURVEY 

The goal of the 2016 residential lighting consumer survey was to continue tracking key 

lighting market indicators and recruit households for the on-site visits in Massachusetts and 

portions of New York, namely a 40-mile radius around the cities of Albany, Buffalo, 

Rochester, and Syracuse, as well as all of Westchester County. 34  The study recruited 

participants for the consumer survey and on-site study in three different ways—two in 

Massachusetts and the third in New York.  

In Massachusetts, potential survey respondents received an advance letter with a $5 pre-

paid incentive and a link to an online survey; if they did not answer the web survey within a 

couple weeks, the Team began calling households to complete the survey by telephone. The 

survey resulted in 610 responses, with 214 phone respondents and 396 online respondents. 

Overall, the response rate for the Massachusetts survey, using the American Association for 

Public Opinion Research (AAPOR) approach for Response Rate 3 (RR3), was 32%. Table 

43 provides the response rates for the consumer surveys, the take rate for the on-site studies 

(e.g., those who agreed to participate in the visits), and the final on-site completion rate (e.g., 

those who participated/total who agreed).  

The final on-site completion rate for new visits was 49% for Massachusetts and 53% for New 

York. For panel visits, we revisited 270 households out of a possible 354 (76%) in 

Massachusetts and 80 households out of a possible 101 in New York (79%). It is worth noting 

that, in Massachusetts, there were additional panelists interested in participating who were 

turned away because we had already reached our target.  

                                                

34  The Public Service Commission (PSC) of New York includes most of Westchester County in its definition of 
Downstate because ConEd serves Westchester County as well as the five boroughs of New York City. For 
the purposes of this study, we would include Westchester County with Upstate in order to increase 
comparability with Massachusetts, specifically the Boston metro area.  

A 
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Table 43: Response Rates 

Area 

Consumer Survey 
Response Rate 

(Count) 
On-site Recruit 

Take Rate 
Final On-site 

Complete Rate 

Massachusetts 

  New Visits 32% (610) 50% (302) 49% (150) 

  Panel Visits1 n/a n/a 76% (270) 

New York 

  New Visits 
7% (108) landline 

2% (24) cell 
100% (132) 53% (70) 

  Panel Visits1 n/a n/a 79% (80) 
1 The panel visits were initially recruited as part of the 2013 or 2014 evaluation. For 2015, the Team 
contacted the 261 previous participants. 

The approach to the online and telephone survey versions stands in contrast to the two prior 

survey waves in which only some households were offered the opportunity to answer the web 

survey. The Team explored different weighting schemes in an attempt to address any 

potential bias resulting from this change, as discussed more below.  

In New York, the Team relied on a random-digit dial (RDD) survey with a 10% cell phone 

sample. The New York survey was an abbreviated version of the Massachusetts consumer 

survey. The purpose of the New York survey was to recruit respondents to participate in 

gathering information on select lighting indicators for comparison with Massachusetts. 

Respondents who did not agree to the on-site visits were asked only a subset of screening 

questions. This differs from Massachusetts, where all eligible respondents (i.e., over 18, 

Massachusetts residents) received the full survey unless they terminated early or a 

subsample quota had been filled (e.g., number of completes by PA). The Team, working with 

National Grid, attempted to secure customer lists, but New York law prohibits the use of 

customer records for research unless those customers have taken part in an energy 

efficiency program. As a result, potential respondents in New York did not receive an advance 

letter or pre-paid incentive. The lack of an advance letter and pre-paid incentive, along with 

the fact that the Team called New York respondents on behalf of Massachusetts PAs, 

resulted in a lower response rate for New York compared to Massachusetts. Overall, New 

York respondents completed 132 surveys. The AAPOR response rates (RR3) for the landline 

and cell phone samples were 7% and 2%, respectively. 

A.1.1  Weighting Scheme 

The 2016 survey data for Massachusetts and New York were weighted to reflect the 

population proportions for homeownership (tenure) and education. The 2016 sampling 

strategy for Massachusetts sought to target equal proportions of single-family and multifamily 

households in the overall sample, as was done in the prior three survey waves. In New York, 

the team sought to include no more than 50% of multifamily households. This was done to 

achieve a higher proportion of renters overall, which has also historically boosted the 

proportion of respondents whose highest level of education includes some high school or 

high school graduate, in an effort to limit respondent bias based on demographic and housing 
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characteristics. The weighting schemes for the Massachusetts and New York surveys are 

detailed in Table 44. 

Table 44: Consumer Survey Weighting Scheme 

Tenure and Education Households 
Sample 

Size 
Proportionate 

Weight 

Massachusetts Consumer Survey 

Owner-
Occupied 

Less than HS graduate 87,163 4 4.90 

High School Graduate 340,750 34 2.25 

Some college or Associate's 
degree 

387,964 88 0.99 

Bachelor's degree or higher 752,354 272 0.62 

Renter-
Occupied 

Less than HS graduate 149,494 7 4.80 

High School Graduate 255,760 27 2.13 

Some college or Associate's 
degree 

255,751 41 1.40 

Bachelor's degree or higher 299,356 95 0.71 

Don't know/No answer n/a 40 1.00 

Total 2,528,592 610 n/a 

New York Comparison Area Survey 

Owner-
Occupied 

Less than HS graduate 24,121 1 5.00 

High School Graduate 59,230 16 0.77 

Some college or Associate's 
degree 

73,427 22 0.69 

Bachelor's degree or higher 167,559 53 0.66 

Renter-
Occupied 

Less than HS graduate 60,319 5 2.50 

High School Graduate 81,357 11 1.53 

Some college or Associate's 
degree 

89,191 17 1.09 

Bachelor's degree or higher 77,135 6 2.66 

Don't know/No answer n/a 1 1.00 

Total 632,339 132 n/a 

The Team considered a number of alternative weighting scenarios, taking into account the 

survey sample’s demographics and available Census population data, including housing 

tenure, education, income, and age. The Team also considered the differences in sociological 

factors between Massachusetts phone and web respondents (e.g., homeownership, income, 

and age) and the potential influence on the differences in results between these two groups 

and developed a weighting scheme based on relative sample representation (e.g., two sets 

of weights based on proportions of phone and web samples relative to the overall population). 

The table below provides a comparison of unweighted and weighted results from a selection 

of key indicators. The results indicate that there was essentially no difference across the 

different weighting schemes, and we consequently chose to maintain the housing tenure and 

education weighting scheme, which has been in place since 2009. 
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Table 45: Results from Alternative Weighting Schemes 

Indicator Unweighted 
Tenure/ 

Education 
Tenure/ 
Income 

Tenure/ 
Age 

Tenure/ 
Education/ 

Survey 
Completion 

LED awareness 89% 86% 88% 88% 85% 

LED familiarity 73% 69% 72% 72% 68% 

CFL familiarity 90% 87% 88% 88% 86% 

Halogen familiarity 63% 61% 62% 63% 60% 

EISA awareness 50% 46% 50% 46% 45% 

A.1.2 Comparing Results Between Massachusetts and New York 

The Team also examined the appropriate comparisons to use between Massachusetts and 

New York respondents—namely, whether to compare all Massachusetts survey respondents 

(phone and web) with New York respondents (all of whom answered by phone) or to compare 

only the Massachusetts phone respondents to New York respondents. Moreover, the 

Massachusetts survey was administered to all eligible respondents, whereas the New York 

survey screened out respondents who did not agree to the on-site portion of the study.  

Turning first to the phone vs. web survey issue, our recent experiences in Massachusetts 

suggest that it is very likely that if New York respondents had had an opportunity to complete 

a web survey—and been sent a pre-paid incentive—they would have done so. The primary 

uncertainty, given the RDD design, is knowing what proportion of New York respondents 

would have completed the web survey versus the phone survey. Absent that information, it 

appears appropriate to include both phone and web survey respondents from Massachusetts 

in any comparison with New York, as the New York survey includes both those who would 

have answered by web and those who would not have. 

The other main consideration regarding the comparison between Massachusetts and New 

York was related to potential bias among individuals who agreed to on-sites in Massachusetts 

compared to those who did not. Comparing results on a number of key indicators reveals that 

Massachusetts respondents who agreed to the on-sites reported higher levels of familiarity 

with efficient lighting compared to those who did not agree to the on-site visits, but the results 

were mixed in other areas, such as lighting knowledge. In addition, most of the areas where 

results were higher for respondents who agreed to on-site visits were not statistically 

significant from those who did not (see Table 46). The results also displayed little consistency 

in demographic characteristics between individuals who agreed to on-site visits and those 

who did not. Consequently, although initially it seemed that respondents who agreed to on-

site visits might provide biased responses, the actual results indicate that the lack of 

substantial significant differences between these two groups makes it unnecessary to 

disaggregate responses when comparing results between Massachusetts and New York. 
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Table 46: Differences between Respondents Who Agreed to On-site Visits 

Indicator MA overall 
Agreed to 

On-site 

Did not 
agree on-

site 
‘Yes’ to On-site > 
‘No’ to On- site?* 

Bulb Awareness and Familiarity 

Aware of LEDs 86% 87% 84% Not significant 

Familiar with LEDs 69% 70% 65% Not significant 

Familiar with CFLs 87% 90% 83% Significant 

Familiar with Halogens 61% 62% 59% Not significant 

Lighting Knowledge 

Aware of EISA 46% 44% 46% Not significant 

Aware of ENERGY STAR 97% 97% 96% Not significant 

Correctly report some LEDs 
are ES qualified 

22% 18% 28% Significant 

Correctly report LEDs use 
least energy 

60% 63% 60% Not significant 

* Significant indicates percentages are significantly different between phone and web respondents at the 90% 

confidence level. 

Based on our analysis, the results from investigating these two main factors—the mixed-

mode survey completions and potential bias among on-site participants—provide compelling 

support, with noted limitations above, for comparing overall responses from Massachusetts 

with those from the New York survey. 

A.1.3 Sample Error 

Table 47 summarizes the targeted and actual number of completes as well as the sample 

error at the 90% confidence level, assuming a 50/50 break in responses, for the consumer 

surveys.35 As noted above, the lack of an advance letter and pre-paid incentive, along with 

the fact that the research was being conducted on behalf of PAs from Massachusetts, led to 

lower overall response rates in New York. Due to the difficulties of securing completions and 

the decision to run an on-site panel study in New York comprising households from last year’s 

on-sites, the targeted number of survey completes/new visit recruits was lowered from the 

300 listed in the work plan to 100-150.  

                                                

35 It is worth noting that the sample error for individual questions asked in the surveys varies based on the 
number of respondents for a particular question, the proportion of responses, and the specifics of how the 
question was asked.     
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Table 47: Survey Sample Error 

 
Target 

Completes 

Actual 

Completes 

Sample Error at 90% 

Confidence Level 

Massachusetts Consumer Survey 600 610 3% 

New York Consumer Survey 100-150 132 8% 

Table 48 provides the actual completes, coefficient of variation, and sample error for the on-

site visits by bulb type. 

Table 48: On-site Sample Error 

 

 
Completes 

Incandescent CFL LED Halogen 

C.V. Error C.V. Error C.V. Error C.V. Error 

Massachusetts  420 0.65 5% 0.65 5% 1.46 12% 1.22 10% 

  New Visits 150 0.65 9% 0.63 8% 1.23 17% 1.17 16% 

  Panel Visits 270 0.64 6% 0.66 7% 1.60 16% 1.22 12% 

New York  150 0.49 7% 0.81 11% 1.61 22% 1.35 18% 

  New Visits 75 0.57 11% 0.79 15% 1.44 27% 1.40 27% 

  Panel Visits 75 0.42 8% 0.83 16% 1.79 34% 1.30 25% 

A.2 WEIGHTING SCHEME 

The on-site survey data were weighted to reflect the population proportions for home 

ownership (tenure) and education in Massachusetts based on Public Use Microdata Sample 

(PUMS) from the American Community Survey (ACS) 1-Year Estimates. The guiding 

principles behind the schemes are:  

 To maintain comparability with previous schemes dating back to 2008; this is very 

important for tracking changes in saturation, use, purchase, and storage behavior 

 To reflect the population of Massachusetts, including by weighing the data for New 

York to the demographic characteristics of Massachusetts  

 To make certain that the panel data are treated properly—i.e., that the panel data 

correctly represent the population and what we want to compare over time 

While the Team developed various weights to explore the preliminary data, a simple tenure 

and education weight was chosen for the final scheme. 
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Table 49: On-site Visit Weight Scheme 

Year Tenure and Home Type Households 
Sample 
Size 

Proportionate 
Weight 

2016 
Combined 
Massachusetts 
Visits (New  

and Panel) 

Total 2,549,335 420  

Owner-Occupied    

Some College or Less* 782,221 93 1.39 

Bachelor’s Degree or Higher 788,111 198 0.66 

Renter-Occupied    

Some College or Less** 659,705 50 2.17 

Bachelor’s Degree or Higher*** 319,299 79 0.67 
*Includes 5 education = don't know/refused, 1 tenure and education = don't know/refused 
**Includes 3 tenure = occupied without payment or rent 
***Includes 2 education = don't know/refused, 1 tenure = cooperative, 1 tenure = occupied without payment or 
rent 

2016 New 
Visits 

Total 2,549,335 150  

Owner-Occupied    

Some College or Less 782,221 25 1.84 

Bachelor’s Degree or Higher* 788,111 77 0.60 

Renter-Occupied    

Some College or Less** 659,705 15 2.59 

Bachelor’s Degree or Higher*** 319,299 33 0.57 
*Includes 3 education = don't know/refused 
**Includes 1 tenure = occupied without payment or rent 
***Includes 1 tenure = cooperative, 1 tenure = occupied without payment or rent 

2016 Panel 
Visits 

Total 2,549,335 270  

Owner-Occupied    

Some College or Less 782,221 68 1.22 

Bachelor’s Degree or Higher* 788,111 121 0.69 

Renter-Occupied    

Some College or Less** 659,705 35 1.99 

Bachelor’s Degree or Higher*** 319,299 46 0.74 
*Includes 2 education = don't know/refused, 1 tenure and education = don't know/refused 
**Includes 2 tenure = occupied without payment or rent 
***Includes 1 education = don't know/refused 

2016 New 
York Visits 

Total 2,549,335 150  

Owner-Occupied    

Some College or Less 782,221 44 1.05 

Bachelor’s Degree or Higher 788,111 71 0.65 

Renter-Occupied 979,004 35 1.65 
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Appendix B Saturation by 

Demographics 
This section looks at saturation across select demographics for CFLs, 

LEDs, and combined incandescent and halogen bulbs in 

Massachusetts (Table 50) and New York (Table 52). Note that 

saturation percentages do not add up to 100% because fluorescent, other bulb types and 

empty sockets are not shown in the table below but were included in the saturation 

calculations.  

Massachusetts 

 Income – CFL saturation was significantly higher in low-income households (39% vs. 

29%), while combined incandescent and halogen saturation was significantly lower in 

low-income homes (35% vs. 48%).36 LED saturation was similar across income types.  

 Education – Saturation was similar across all levels of education. 

 Tenure – LED saturation in own/buying households was significantly higher than 

rent/lease households (14% vs. 7%). 

 Home Type – Saturation was similar across home types. 

 When Home Built (Single-Family Only) – Saturation was similar across the decades 

in which the single-family home was built with the exception of a significantly lower 

combined incandescent and halogen saturation in homes built in the 1970s. 

New York 

 Income – Saturation is similar across income types. However, LED saturation among 

low-income households in New York is significantly lower than in Massachusetts low-

income households (2% vs. 8%); similarly, combined incandescent and halogen 

saturation in New York low-income households is significantly higher than in low-

income homes in Massachusetts (53% vs. 38%).37 

 Education – Saturation is similar across levels of education. However, New York LED 

saturation is significantly lower and combined incandescent and halogen saturation 

was significantly higher among the Some College, Associate’s Degree level of 

education than its counterpart group in Massachusetts (3% vs. 10% for LEDs; 61% 

vs. 45% for combined incandescent and halogens). 

 Tenure – LED saturation was significantly higher in own/buying households than in 

rent/lease households (8% vs. 2%). When compared to Massachusetts, both CFL 

                                                

36 Note that four low-income households and 48 non-low-income households in Massachusetts were confirmed 
to have participated in a lighting direct-install program.    
37 Note that two low-income households and six non-low-income households in New York reported participating 
in a lighting direct-install program. 

B 
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and LED saturation were significantly lower in New York among own/buying 

households (22% vs. 30% for CFLs; 8% vs. 14% for LEDs). 

 Home Type – Saturation was similar across home types. When compared to 

Massachusetts single-family households, LED saturation in multifamily households 

was significantly lower (7% vs. 14%) and combined incandescent and halogen 

saturation was significantly higher (55% vs. 45%) in New York.
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Table 50: Saturation by Demographics – Massachusetts 

Income 
Sample Size # of Bulbs 

# of Bulbs 
Statewide 

Avg # of 
sockets per HH 

CFLs LEDs Incan+Halo 

Non-low-income 264 16,878  89,383,669 63 29%* 13% 48%* 

Low-income 102 3,607 27,566,973 33 39% 8% 38% 

DK/Refused 54 3,734 19,361,370 66 28% 16% 43% 

* Significantly different from LI at the 90% confidence level. 

Education 

High School or Less 46 2,029 20,045,760 40 32% 14% 39% 

Some College, Associate’s Degree 97 5,398 49,286,357 52 32% 10% 45% 

Bachelor’s Degree or Higher 269 16,360 65,257,310 61 30% 13% 47% 

DK/Refused 8 432 1,722,585 54 25% 12% 43% 

Tenure 

Own/Buying 290 20,453 107,958,549 69 30% 14%* 46% 

Rent/Lease 124 3,429 24,851,154 27 36% 7% 42% 

Cooperative 1 49 198,046 49 27% 0% 67% 

Occupied without payment or rent 4 265 3,212,714 74 36% 3% 48% 

DK/Refused 1 23 91,548 23 60% 0% 33% 

*Significantly different from Rent/Lease at the 90% confidence level. 

Home Type 

Multifamily 199 7,586 46,849,630 36 33% 9% 45% 

Single Family 221 16,633 89,462,381 72 30% 14% 45% 
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Saturation by Demographics – Massachusetts (continued) 

When Home Built  
(Singly-Family Only) 

Sample Size # of Bulbs 
# of Sockets 

Statewide 
Avg # of sockets per 

HH 
CFLs LEDs Incan+Halo 

1930s or earlier 66 4,269 21,185,961 62 28% 11% 47% 

1940s 9 628 3,004,756 67 23% 10% 54% 

1950s 25 1,873 10,087,000 70 36% 13% 39% 

1960s 18 1,505 8,219,041 80 30% 18% 42% 

1970s 25 1,822 11,016,573 74 36% 24% 29%* 

1980s 30 2,719 13,608,452 85 28% 9% 50% 

1990s 18 1,780 9,508,587 97 29% 15% 48% 

2000 or later 20 1,792 10,824,666 91 22% 10% 60% 

DK 10 245 2,007,346 22 47% 17% 21% 

*Significantly different from 2000 or later at the 90% confidence level. 

Table 51: Massachusetts Statewide Socket Counts by Room Type 

  

HOU Room 
Type 

All Households Multifamily Single Family 

# of Sockets 
Statewide 

Avg # of 
sockets per HH 

# of Sockets 
Statewide 

Avg # of 
sockets per HH 

# of Sockets 
Statewide 

Avg # of 
sockets per HH 

Bathroom 18,711,455 7.3 7,186,963 5.5 11,524,492 9.2 

Bedroom 21,299,082 8.4 8,651,938 6.7 12,647,145 10.1 

Dining Room 8,918,814 3.5 3,501,630 2.7 5,417,184 4.3 

Kitchen 16,735,709 6.6 6,658,140 5.1 10,077,569 8.1 

Living Space 17,985,307 7.1 7,035,206 5.4 10,950,101 8.8 

Other 40,750,857 16.0 11,471,344 8.8 29,279,513 23.4 

Exterior 11,910,787 4.7 2,344,410 1.8 9,566,377 7.7 

Indoor 124,401,225 48.8 44,505,220 34.3 79,896,005 63.9 
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Table 52: Saturation by Demographics – New York 

Income Sample Size # of Bulbs 
# of Bulbs 
Statewide 

Avg # of 
sockets per HH CFLs LEDs Incan+Halo 

Non-low-income 102 8,019 111,454,597 74 23% 8% 53% 

Low-income 34 1,000 19,765,148 25 26% 2%† 53%† 

DK/Refused 14 835 11,792,242 47 23% 6% 55% 

Education 

High School or Less 35 1,830 35,662,777 47 23% 8% 48% 

Some College, Associate’s Degree 36 1,798 34,257,998 44 20% 3%† 61%† 

Bachelor’s Degree or Higher 78 6,212 72,699,611 74 25% 8% 53% 

DK/Refused 1 14 391,602 14 73% 0% <1% 

 

Own/Buying 115 9,086 121,529,842 77 22%† 8%*† 54% 

Rent/Lease 35 768 21,482,145 22 31% 2% 49% 

*Significantly different from Rent/Lease at the 90% confidence level. 

Home Type 

Multifamily 32 812 18,481,950 23 31% 5% 44% 

Single Family 118 9,042 124,530,037 72 23% 7%† 55%† 
† Significantly different from Massachusetts at the 90% confidence level. 
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Appendix C Consumer Survey Results 

by Survey Mode and Demographics 
As explained in the body of the report, the Massachusetts consumer 

survey was conducted with 214 phone respondents and 396 web 

respondents. Similar to the past two mixed-mode surveys, the results 

from this survey showed significant differences in responses between the two groups. 

Specifically, compared to phone respondents, web respondents reported significantly higher 

levels of awareness of and familiarity with energy-saving bulbs and greater awareness of 

EISA. In addition, based on their responses, web respondents appeared to have stronger 

connections with LEDs, reporting more frequently that they were satisfied with LEDs, 

preferred LEDs over CFLs, and had recently purchased of LEDs (all statistically significant). 

However, phone respondents were significantly more likely to estimate correctly that some 

(not all) LEDs are ENERGY STAR qualified. Table 53 provides a snapshot of some of these 

differences. 

To understand these significant differences, the Team examined respondents’ demographic 

characteristics and found that web respondents were more likely than phone respondents to 

be less than 45 years old, be homeowners, and report higher levels of income (Figure 52). 

Therefore, this appendix compares survey results across these demographics. 

Table 53: Massachusetts Consumers’ Bulb Awareness and Familiarity and 
Lighting Knowledge by Survey Mode 

(Base: All respondents unless topic depended on knowledge of specific bulb types – maximum 

values shown) 

Indicator Phone Web 
Are Web 

respondents more 
likely? * 

Sample size 214 396 N/A 

Bulb Awareness and Familiarity 

Aware of LEDs 82% 88% Significant 

Familiar with LEDs 59% 74% Significant 

Familiar with CFLs 78% 91% Significant 

Familiar with Halogens 54% 64% Significant 

Lighting Knowledge 

Aware of EISA 40% 49% Significant 

Aware of ENERGY STAR 95% 98% Not significant 

Correctly report some LEDs are ES qualified 33% 18% Significant 

Correctly report LEDs use least energy 52% 63% Significant 

* “Significantly different between phone and web respondents at the 90% confidence level. 

C 
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C.1 KEY DEMOGRAPHIC DIFFERENCES BETWEEN SURVEY MODES 

As mentioned, web and phone respondents differed demographically by three parameters: 

Web respondents were significantly more likely than phone respondents to be younger than 

45 years old (31% versus 25%), homeowners (67% versus 56%), and non-low income (74% 

versus 60%). Figure 52 illustrates these differences. The Team speculates that these 

demographic differences drove the divergent phone and web respondents when it came to 

many of the key indicators. 

Figure 52: Key Demographic Differences between Massachusetts Consumer 
Survey Modes 

(Base: All valid responses; excludes “Don’t know” and “Refused” responses) 
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C.2 BULB AWARENESS AND FAMILIARITY 

Figure 53 and Figure 54 compare LED awareness and LED, CFL, and halogen familiarity 

across the following demographic categories.  

 Age. While respondents under 45 years old were only somewhat more aware of LEDs 

than their seniors, they were significantly more familiar with LEDs. This generational 

difference may be a result of younger consumers having a greater interest in newer 

technologies. It may also be as a result of the younger respondents having more of a 

concern for energy efficiency—when asked about their top consideration, after price, 

when purchasing light bulbs, the younger respondents (18%) were significantly more 

likely than the older respondents (9%) to most value the ENERGY STAR label. 

 Tenure. Homeowners were significantly more aware of and familiar with LEDs and 

familiar with CFLs than renters—likely as a result of homeowners more often needing to 

make decisions about lighting (i.e., renters’ landlords sometimes select and install the 

light bulbs in their tenants’ units).  

 Income. Non-low-income respondents were significantly more likely than low-income 

respondents to be familiar with all three bulb types. Low-income respondents also made 

fewer recent lighting purchases (to be discussed further below)—possibly a result of 

having fewer financial resources to upgrade equipment and, as a result, having less 

interest in learning about newer technologies. 

These differences likely played into the differences in awareness and familiarity between 

phone and web respondents. In other words, web respondents were more likely to be 

younger, homeowners, and non-low-income, and these demographic groups, on the whole, 

demonstrated higher levels of awareness and familiarity. 



  2015-16 LIGHTING MARKET ASSESSMENT 

 

C-4  

Figure 53: Massachusetts Consumers’ LED Awareness by Age, Tenure, and 
Income Category 

(Base: All respondents in the demographic categories shown) 

 

 



  2015-16 LIGHTING MARKET ASSESSMENT 

 

C-5  

Figure 54: Massachusetts Consumers’ Bulb Familiarity by Age, Tenure, and 
Income Category 

(Base: All respondents in the demographic categories shown) 

 

C.3 LIGHTING KNOWLEDGE 

Figure 55 compares respondents’ lighting knowledge related to LEDs and EISA across 

demographics. For the most part, the younger respondents, homeowners, and non-low-

income respondents exhibited greater knowledge. 

 Age. When it came to understanding that LEDs use the least amount of energy and that 

some (not all) LEDs qualify for ENERGY STAR, younger respondents were more 

knowledgeable than respondents 45 years and older. However, in the case of EISA, the 

older respondents exhibited significantly more knowledge, with more than one-half of the 

respondents 45 years and older having heard of it and only one-quarter of the younger 

respondents having heard of it. 
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 Tenure. Homeowners were more than twice as likely as renters to have heard of EISA. 

They also were significantly more likely to correctly estimate that LEDs use the least 

amount of energy. Conversely, renters were more than three times as likely to estimate 

that only some LEDs are ENERGY STAR qualified—it should be noted that the renter 

sample size for this question was relatively small. 

 Income. Non-low-income respondents were significantly more likely than low-income 

respondents to estimate correctly that LEDs use the least amount of energy and had 

heard of EISA. Low-income respondents were more likely than non-low-income 

respondents to correctly estimate that some LEDs are ENERGY STAR qualified, but the 

sample size was too small to draw statistically significant conclusions. 

The result of these demographic patterns was that web respondents appeared more 

knowledgeable of LEDs’ low energy usage and about the existence of EISA, but phone 

respondents were more knowledgeable about LED ENERGY STAR qualifications. 
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Figure 55: Massachusetts Consumers’ Lighting Knowledge by Age, Tenure, 
and Income Category 

(Base: All respondents in the demographic categories shown) 

 

C.4 RECENT LIGHTING PURCHASES 

We found that phone and web respondents significantly differed in their patterns of recent 

light bulb purchases and, as a result, examined differences across demographics. 

LEDs. Younger respondents, homeowners, and non-low-income respondents were 

significantly more likely than their counterparts to purchase LEDs (Figure 56); this likely drove 

the trend of web respondents (32%) being significantly more likely to have purchased LEDs 

than phone respondents (20%).  
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 Age. Younger consumers may be more interested than older consumers in experimenting 

with newer technologies, such as LEDs. As mentioned earlier, they also appear more 

concerned with energy savings—when asked about their top consideration, after price, 

when purchasing light bulbs, the younger respondents were significantly more likely than 

the older respondents to most value the ENERGY STAR label. 

 Tenure. Homeowners may be more likely to invest in more expensive and longer lasting 

measures, such as LEDs, because they planned on staying in their homes longer; were 

more likely paying their own electric bills and, therefore, wished to invest in the most 

efficient equipment; or simply because they were significantly more likely to have made 

any purchases in the past six months. 

 Income. Non-low-income respondents likely had more financial resources to purchase 

LEDs, which generally are at a higher price point than other light bulbs. It should also be 

noted that low-income respondents were significantly less likely to make any lighting 

purchases than non-low-income respondents, but the difference between purchasing was 

most dramatic with LED purchases. 

Incandescent bulbs. Phone respondents (24%) were significantly more likely than web 

respondents (8%) to purchase incandescent bulbs. While phone respondents were more 

likely to be 45 years and older, renters, and low-income consumers, the purchasing pattern 

differences across demographics did not perfectly align with that profile when it came to 

tenure and income. 

 Age. Older respondents were significantly more likely than their juniors to purchase 

incandescent bulbs. This may be a product of the older demographic of consumers 

having grown accustomed to a more familiar technology over time and, as a result, being 

significantly more likely to continue purchasing less efficient technologies. 

 Tenure and income. It seems that age was a driving force behind incandescent 

purchases because, even though phone respondents were more likely to be renters and 

low income, they were not more likely than their counterparts to purchase incandescent 

bulbs. This divergence may result from renter and low-income respondents simply being 

significantly less likely to make any lighting purchases compared to their counterparts.  
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Figure 56: Massachusetts Consumers’ Purchases in the Last Six Months by 
Age, Tenure, and Income Category 

(Base: All respondents in the demographic categories shown) 

 

C.5 BULB SATISFACTION AND PREFERENCES 

As illustrated in Figure 57, respondents younger than 45 years old were significantly more 

likely to be satisfied with LEDs than respondents who were 45 years and older. When it came 

to satisfaction with CFLs, the only significant difference was between income categories, with 

low-income respondents being significantly more likely than non-low-income respondents to 

be satisfied with CFLs; phone and web respondents did not significantly differ in their 

satisfaction with CFLs. 
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Figure 57: Massachusetts Consumers’ LED and CFL Satisfaction by Age, 
Tenure, and Income Category 

(Base: Respondents who reported using the bulb type and are in the demographic categories 

shown) 

  

When asked to decide on their preference between CFLs and LEDs, non-low-income 

respondents were significantly more likely than low-income respondents to prefer LEDs to 

CFLs—likely a reflection of the cost of purchasing LEDs. Homeowners also were significantly 

more likely to prefer LEDs. These and other demographic differences appear in Figure 58. 
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Figure 58: Massachusetts Consumers’ LED and CFL Preferences by Age, 
Tenure, and Income Category 

(Base: Respondents who reported using both CFLs and LEDs and are in the demographic 

categories shown) 
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Appendix D Detailed Consumer Survey 

Results 
This appendix provides summary-level results from the 2016 consumer 

surveys (Table 54) and a comparison of key indicators to prior surveys 

(Table 55). 

Table 54: 2016 Consumer Survey Results 

 

Phone Web Overall

Sample Size 214 396 610 132

Somewhat or very familiar with CFLs 78% 91%a 87% 82%

Aware of LEDs 82% 88%a 86%b 78%

Somewhat or very familiar with LEDs 59% 74%a 69% 67%

Somewhat or very familiar with halogens 54% 64%a 61% 55%

Estimate LEDs use the least amount of energy 52% 63%a 60% 68%

Estimate CFLs next efficient after LEDs 88% 83% 84%b 94%

Aware of EISA 40% 49%a 46% 52%

Aware of the term "lumens" 57% 57% 57% N/A

Understand lumens means light output or brightness 76% 79% 78% N/A

Aware of ENERGY STAR Label 95% 98% 97% 87%

All LEDs are ENERGY STAR qualified 45% 35% 38% 49%

Some LEDs are ENERGY STAR qualified 33% 18%a 22%b 38%

No LEDs are ENERGY STAR qualified - 1% <1% 2%

Don't know 23% 46%a 40%b 11%

Ever used CFLs 66% 70% 69% N/A

Currently use CFLs 59% 61% 60% 57%

Somewhat or very satisfied with CFLs 66% 67% 67% N/A

Ever used LEDs 34% 54%a 47% N/A

Currently use LEDs 30% 47%a 41% 44%

Somewhat or very satisfied with LEDs 80% 89%a 86% N/A

Prefer CFLs over LEDs 9% 11% 10%b -

Prefer LEDs over CFLs 53% 61% 58% 46%

Depends on the situation 31% 10%a 16%b 50%

Not yet sure 7% 19%a 16%b 4%

Reasons for LED preference (most common responses)

Produce better light 29% N/A 29%b 11%

Light up instantly 21% N/A 21%b 6%

More energy efficient 18% N/A 18% 21%

Longer bulb life 15% N/A 15% 14%

Preferable light output 4% N/A 4% N/A

More energy efficient 4% N/A 4% N/A

Less expensive 3% N/A 3% N/A

Other 2% N/A 2% N/A

Lighting needs and settings 15% N/A 15% 24%

Bulb with preferable light output 10% N/A 10%b -
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Phone Web Overall

Sample Size 214 396 610 132

CFLs 30% 31% 30% 31%

LEDs 20% 32%a 28%b 44%

Incandescents 24% 8%a 13% 8%

Halogens 4% 2% 3% 6%

None 37% 38% 37%b 25%

Price 72% 68% 70% 76%

Wattage 90% 59%a 70% 73%

Bulb life 60% 45%a 50% 52%

Watt equivalency 50% 49% 49%b 67%

ENERGY STAR label 45% 42% 43% 52%

Most important factor besides price: Wattage 35% 20%a 25% 22%

Most important factor besides price: Bulb life 19% 18% 18%b 10%

Most important factor besides price: Watt equivalency 4% 19%a 14% 11%

Most important factor besides price: ENERGY STAR label 6% 14%a 11% 9%

Sometimes or always look for ENERGY STAR label 85% 59%a 69%b 15%

Estimated energy savings 3% 26%a 19% N/A

Compared energy use/savings across bulbs 28% 8%a 15% N/A

Displayed different types of light bulbs 20% 11% 14% N/A

Explained terms like lumens, wattage, etc. 20% 1%a 9% N/A

Single family 64% 67% 66% 67%

Multifamily 30% 31% 31% 33%

Other/Don't know/Refused 6% 2%a 3%b -

1930s or earlier 24% 24% 24% 24%

1940s 3% 3% 3% 1%

1950s 16% 12% 13% 12%

1960s 14% 6%a 9% 7%

1970s 11% 13% 13% 13%

1980s 11% 11% 11% 12%

1990s 8% 12% 11% 14%

2000 or later 9% 12% 11% 12%

Don’t know/Refused 4% 6% 5% 5%

Own/Buying 64% 72%a 69% 70%

Rent/Lease 34% 26%a 29% 30%

Other 1% - <1% -

Don't know/Refused 1% 2% 1% 1%

Less than 1,400 sq ft 29% 26% 27%b 19%

1,400 – 1,999 sq. ft. 18% 25%a 22%b 32%

2,000 –2,499 sq. ft. 12% 16% 15% 15%

2,500 sq. ft or more 8% 15%a 13% 14%

Don’t know/Refused 33% 18%a 23% 20%

18-24 years old 4% 4% 4% 4%

25-34 years old 13% 12% 12%b 2%

35-44 years old 9% 17%a 14% 17%

45-54 years old 14% 19%a 17% 23%

55-64 years old 21% 22% 22% 26%

65 or older 39% 19%a 26% 28%

Don’t know/Refused 1% 7%a 5%b -
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Phone Web Overall

Sample Size 214 396 610 132

Less than Ninth Grade - 1% <1% -

Ninth to Twelfth Grade, No Diploma 1% 2% 1% 5%

High School Graduate (includes GED) 12% 10% 10%b 21%

Some College, No Degree 13% 13% 13% 17%

Associates Degree 11% 7% 8% 13%

Bachelor's Degree 30% 32% 31%b 20%

Graduate or Professional Degree 30% 29% 29% 25%

Refused 3% 7%a 6%b 0%

English 94% 90%a 91%b 97%

Spanish 2% 3% 2% 2%

Other 4% 3% 4%b 1%

Refused - 4%a 3%b -

Low income 26% 12%a 17% 30%

Not low income 61% 55% 57% 62%

Refused 14% 33%a 26% 8%

Less than $15,000 3% 2% 2%b 8%

$15,000 to less than $20,000 6% 4% 4% 6%

$20,000 to less than $30,000 9% 2%a 5%b 11%

$30,000 to less than $40,000 5% 4% 4%b 12%

$40,000 to less than $50,000 7% 5% 6% 5%

$50,000 to less than $75,000 17% 10%a 13% 13%

$75,000 to less than $100,000 11% 9% 10% 11%

$100,000 to less than $150,000 13% 11% 12% 16%

$150,000 or more 12% 9% 10% 9%

Don't know/refused 17% 44%a 35%b 11%

Female 53% 46% 49% 50%

Male 46% 46% 46% 50%

Refused <1% 8%a 5%b -

a
 Significantly different from phone respondents at the 90% confidence level.

b
 Significantly different from NY respondents at the 90% confidence level.
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Table 55: 2009 – 2016 Consumer Survey Results 

 

 

2009 2010 2011

Summer 

2012

Winter 

2012 2014 2015 2016

Sample Size 503 381 582 604 600 940 778 610

Somewhat or very familiar with CFLs 71%abcg 80%acdef 69%ab 68%ab 69%ab 65%ab 83%a 87%

Aware of LEDs N/A N/A N/A N/A N/A N/A 79%a 86%

Somewhat or very familiar with LEDs N/A N/A 41%abcde 47%abc 46%abc 54%ab 61%a 69%

Somewhat or very familiar with halogens N/A N/A 69%abcd 65%bc 64%c 59% 60% 61%

Aware of EISA N/A N/A 47%ce 42%bc 44%bc 52%a 49% 46%

Aware of the term "lumens" N/A N/A 53%bd 55% 59% 56% 58% 57%

Understand lumens means light output or brightness N/A N/A 74%c 74%c 76%c 66%ab 74% 78%

Ever used CFLs 68%cfg 78%abcdef 61%ab 64%ab 64%ab 62%ab 70% 69%

Currently use CFLs 64%cdefg 72%abcdef 55%ab 55%ab 58%b 57%b 62% 60%

Somewhat or very satisfied with CFLs 86%abcdef 86%abcdef 73%a 76%a 77%ac 72%a 74%a 67%

Currently use LEDs N/A N/A 16%abc 16%abc 16%abc 26%ab 31%a 41%

Somewhat or very satisfied with LEDs N/A N/A N/A N/A N/A 84% 81%a 86%

Prefer CFLs over LEDs N/A N/A N/A N/A N/A N/A 10% 10%

Prefer LEDs over CFLs N/A N/A N/A N/A N/A N/A 45%a 58%

Depends on the situation N/A N/A N/A N/A N/A N/A 29%a 16%

Not yet sure N/A N/A N/A N/A N/A N/A 16% 16%
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2009 2010 2011

Summer 

2012

Winter 

2012 2014 2015 2016

Sample Size 503 381 582 604 600 940 778 610

Single family 69%cdefg 79%abcd 78%abcd 76%abcd 51%ab 53%ab 69% 66%

Multifamily 14%abcdefg 20%abcd 20%abcd 23%abcd 49%abc 41%ab 29% 31%

Other/Don't know/Refused 2%c 1%ac 1%ac 2%c 1%ac 5%ab 2% 3%

1930s or earlier 26% 31%abcef 25%d 24%d 31%abc 23% 21% 24%

1940s 7%abeg 4% 5% 4% 6%a 5% 4% 3%

1950s 13% 14% 13% 15%c 15% 11%b 16% 13%

1960s 9%def 10%de 13%ad 14%abd 5%abc 11% 10% 9%

1970s 11% 10% 11% 11% 12% 10% 11% 13%

1980s 13% 13% 11% 13% 13% 13% 14% 11%

1990s 12%deg 7%a 9% 7%ac 8% 10% 9% 11%

2000 or later 6%abcef 9% 9% 9% 8% 10% 10% 11%

Don’t know/Refused 3%c 3%c 2%ac 2%ac 2%ac 7%b 3% 5%

Own/Buying 82%abcdefg 75%acd 78%abcd 77%abcd 62%ab 64%ab 71% 69%

Rent/Lease 17%abcdefg 24%cd 21%abcd 23%abcd 38%ab 35%ab 27% 29%

Occupied without payment or rent 0% <1% 0% <1% 0% 1% <1% <1%

Other 0% 0% <1% 0% <1% <1% <1% <1%

Don’t know/Refused 1% <1% <1% <1% <1% <1% 1% 1%

18-24 years old N/A N/A N/A N/A N/A N/A 1%a 4%

25-34 years old N/A N/A N/A N/A N/A N/A 12% 12%

35-44 years old N/A N/A N/A N/A N/A N/A 14% 14%

45-54 years old N/A N/A N/A N/A N/A N/A 22%a 17%

55-64 years old N/A N/A N/A N/A N/A N/A 21% 22%

65 or older N/A N/A N/A N/A N/A N/A 27% 26%

Don’t know/Refused N/A N/A N/A N/A N/A N/A 1%a 5%
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2009 2010 2011

Summer 

2012

Winter 

2012 2014 2015 2016

Sample Size 503 381 582 604 600 940 778 610

Less than high school graduate 3%ab 3%ab 2%ad 2%ad 4%ab 3%ab 2% 2%

High school graduate (Includes GED) 16%a 15%a 15%a 17%a 17%a 15%a 16% 10%

Some college or associates degree 20%dg 25% 21% 23% 25% 22% 23% 21%

Bachelor’s degree or higher 57%b 56% 61%bd 57% 53%a 57% 56a% 61%

Don’t know/refused 3%abeg 1%abc 2%ab 1%abc 2%ab 3%ab 2% 6%

Low income N/A N/A N/A N/A N/A 27%ab 23%a 17%

Not low income N/A N/A N/A N/A N/A 57% 58% 57%

Refused N/A N/A N/A N/A N/A 16%a 19%a 26%

Less than $15,000 N/A N/A N/A N/A N/A N/A 4%a 2%

$15,000 to less than $20,000 N/A N/A N/A N/A N/A N/A 2%a 4%

$20,000 to less than $30,000 N/A N/A N/A N/A N/A N/A 5% 5%

$30,000 to less than $40,000 N/A N/A N/A N/A N/A N/A 9%a 4%

$40,000 to less than $50,000 N/A N/A N/A N/A N/A N/A 6% 6%

$50,000 to less than $75,000 N/A N/A N/A N/A N/A N/A 13% 13%

$75,000 to less than $100,000 N/A N/A N/A N/A N/A N/A 14%a 10%

$100,000 to less than $150,000 N/A N/A N/A N/A N/A N/A 13% 12%

$150,000 or more N/A N/A N/A N/A N/A N/A 9% 10%

Don't know/refused N/A N/A N/A N/A N/A N/A 24%a 35%

a Significantly different from 2016 at the 90% confidence level.

b Significantly different from 2015 at the 90% confidence level.

c Significantly different from 2014 at the 90% confidence level.

d Significantly different from Winter 2012 at the 90% confidence level.

e Significantly different from Summer 2012 at the 90% confidence level.

f Significantly different from 2011 at the 90% confidence level.

g Significantly different from 2010 at the 90% confidence level 
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Appendix E Comparison of Panelists 

to New Visits 

E.1 SATURATION COMPARISONS 

When we compare the 2016 new visits to the combined 2016 panel 

visits, we find no statistical differences at the 90% confidence level. At the 80% confidence 

level, the only significant difference across the studies is among LEDs installed in homes; at 

11%, LED saturation is significantly lower among panelists compared to new visits.  

Table 56: Panel and New Visit Saturation Comparison 

Bulb Type 

2016 New Visits 

(n = 150) 

2016 Panelists 

(n = 270) 

2016 Combined 

(n = 420) 

Unweighted Weighted Unweighted Weighted Unweighted Weighted 

Incandescent 34% 33% 39% 39% 37% 37% 

CFLs 29% 29% 31% 32% 30% 31% 

LEDs 16% 16% 11%b 10%b 13% 12% 

Fluorescent 11% 8% 8% 8% 9% 8% 

Halogen 7% 10% 8% 7% 7% 8% 

Empty Socket 3% 3% 4% 4% 3% 4% 

Other/ 

Don’t know 
1% 1% 1% 1% 1% 1% 

Efficient Bulbs Combined 

CFL + LED 45% 45% 42% 42% 43% 43% 

CFL + LED + 
FLUOR 

52% 53% 49% 50% 50% 51% 

b Significantly different from new visits at the 80% confidence level 

E.2 PENETRATION COMPARISONS 

As Table 57 shows, there are no significant differences between the new visits and panelists 

when comparing penetration rates for CFLs, LEDs, or incandescent bulbs at the 90% or 80% 

confidence levels.  

Table 57: Panel and New Visit Saturation Comparison 

Bulb Type 

2016 New Visits 

(n = 150) 

2016 Panelists 

(n = 270) 

2016 Combined 

(n = 420) 

Unweighted Weighted Unweighted Weighted Unweighted Weighted 

Incandescent 95% 95% 95% 93% 95% 94% 

CFLs 98% 97% 95% 95% 96% 96% 

LEDs 62% 58% 52% 48% 56% 51% 

 

E 
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Appendix F Changes in Bulb Types 

over Time—Excluding Empty Sockets  
In this appendix, we provide selected tables and figures from Section 

4, presented with empty sockets excluded. The text in this appendix 

mirrors that in Section 4.  

F.1 BULB REPLACEMENT BEHAVIOR (EXCLUDING EMPTY SOCKETS) 

Table 58 provides an overview of saturation before and after bulbs were replaced as well as 

the net change in saturation among only the sockets where bulbs were replaced between 

2015 and 2016. As the table shows, both states saw similar net gains in combined LEDs and 

CFLs as a result of replacements (+28% in Massachusetts and +30% in New York). However, 

where those gains came from differed significantly. In Massachusetts, gains came from 

LEDs, while CFL saturation actually decreased. In comparison, New York net gains in LEDs 

were significantly lower compared to Massachusetts, and CFL saturation increased due to 

replacements. Both states saw net decreases in combined incandescent and halogen bulbs 

due to replacement (-28% and -31%, respectively).  

Table 58: Bulb Replacement in Massachusetts and New York (Excluding 
Empty Sockets) 

(Base: Replacement bulbs 2015-2016, empty sockets excluded) 

Bulb Type Massachusetts New York 

Sample Size 270 80 

 Before 
(Replaced) 

After 
(Replacement) 

Net 
Change 

Before 
(Replaced) 

After 
(Replacement) 

Net 
Change 

LED or CFL 35% 63% +28% 24%a 54% +30% 

 LED 2% 35% +33% 2% 23%a +21%a 

 CFL 33% 28% -5% 22%a 31%a +9%a 

Incandescent 
or Halogen 

63% 35% -28% 77%a 46%a -31% 

 Incandescent 57% 27% -30% 68%a 37%a -31% 

 Halogen 6% 8% +2% 9% 9% -0%a 

Linear 
fluorescent 

3% 2% -1% 0%a 0%a -- 

a Significantly different from Massachusetts at the 90% confidence level. 

Table 20 shows the proportion of each replacement bulb type installed by bulb source: New 

(bulb is new to the home; see Section 6 for a description of sources of new LEDs and CFLs), 

Storage (a bulb from storage was installed), or Another fixture (a bulb from another fixture 

was installed).  The proportion of replacement bulbs that were new to the household - rather 

than from storage or another fixture - was similar between Massachusetts (74%) and New 

F 
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York (82%), but bulb source varied significantly between replacement bulb types, as 

described below. 

Trends by Technology 

LED 

 Replaced LEDs: Likely due to their long life and their recent adoption in households, LED 

bulbs represented the smallest proportion of bulbs replaced in both Massachusetts and 

New York (2%).  

 Replacement LEDs: In Massachusetts, LED bulbs were the mostly commonly-chosen 

replacement bulb (35%), significantly different than their use as a replacement bulb in 

New York (23%). 2% of replacement LEDs in Massachusetts were installed from storage, 

significantly more than in New York (0%).  

CFL 

 Replaced CFLs: Massachusetts households replaced significantly more CFLs (33%) 

compared to New York (22%).  

 Replacement CFLs: In Massachusetts, CFLs constituted 28% of all replacement bulbs. 

CFLs made up a higher proportion of replacement bulbs in New York (31%) than did 

LEDs (23%). Significantly more replacement CFLs were newly obtained in New York 

(81%), rather than installed from storage, than in Massachusetts (57%). 

Incandescent 

 Replaced incandescent bulbs: In both Massachusetts and New York, incandescents were 

the most commonly replaced bulb (57% and 68%, respectively).  

 Replacement incandescent bulbs: In New York, incandescent bulbs were also the most 

commonly chosen replacement bulb (37%), while in Massachusetts they were the third 

most common replacement bulb (27%). Significantly more replacement incandescent 

bulbs in New York were new (75%) compared to Massachusetts (57%).  

Halogen 

 Replaced halogen bulbs: In both states, halogen bulbs constituted a statistically similar 

proportion of bulbs removed from sockets and replaced by another bulb. 

 Replacement halogen bulbs: In Massachusetts, 8% of new bulbs installed in the past year 

were halogen bulbs, similar to the 9% installed in New York. Significantly more 

replacement halogens installed in Massachusetts were new (90%) compared to New 

York (81%).  

Figure 59 provides additional detail on bulb replacements as well as a visual depiction of 

socket saturation before and after replacement.  
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Figure 59: Overall Bulb Replacements, Massachusetts & New York  
(Excluding Empty Sockets)
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In Figure 60, we break down the replacement behavior by proportion of bulbs replaced for 

each bulb type.  

Trends by Technology 

LED 

 What replaced LEDs: Looking at the few LEDs that had been replaced since the 2015 

visit, LEDs were overwhelmingly replaced by LEDs in both Massachusetts (63%) and 

New York (80%). CFLs were the second most common bulb type to replace LEDs (22%) 

in Massachusetts, while halogens (20%) were the second most-common bulb chosen to 

replace LEDs in New York.  

 What LEDs replaced: Aside from replacing other LEDs (as mentioned in the bullet above), 

LEDs replaced one out of five incandescents in both Massachusetts and New York (20% 

and 22%, respectively). In Massachusetts, nearly two out of five (37%) CFLs and one-

half of all halogens were replaced by LEDs, while in New York, LEDs replaced one out of 

four (26%) removed CFLs and only one out of ten (12%) removed halogens.  

CFL 

 What replaced CFLs: In Massachusetts, CFLs were replaced primarily by other CFLs 

(46%), followed by LEDs (37%). This trend was found in New York as well (45% and 

26%, respectively). 

 What CFLs replaced: In Massachusetts, in addition to replacing other CFLs (as 

mentioned above), CFLs replaced roughly one out of five removed incandescents (20%), 

halogens (17%), and LEDs (22%). In New York, the pattern was quite different: CFLs 

replaced one out of four (25%) removed incandescents, more than one-half (56%) of 

removed halogens, and no removed LEDs. 

Incandescent 

 What replaced incandescents: In both Massachusetts and New York, roughly one-half 

(52% and 47%, respectively) of removed incandescent bulbs were replaced by efficient 

bulb types (CFLs and LEDs).  

 What incandescents replaced: Incandescent bulbs replaced roughly one out of four 

removed incandescents in both Massachusetts and New York (39% and 46%, 

respectively. For other bulb types, incandescents in Massachusetts replaced 13% of 

removed CFLs, 9% of removed halogens, and 11% of removed LEDs. In New York, 

incandescent bulbs replaced 18% of removed CFLs, 12% of removed halogens, and 0% 

of removed LEDs. 

Halogen 

 What replaced halogens: In Massachusetts, the most common bulb type to replace 

halogens was LEDs (50%), while the most common bulb type to replace halogens in New 

York was CFLs (56%). 
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 What halogens replaced: Aside from replacing other halogens (24%), halogens were the 

least common choice to replace all other bulb types in Massachusetts, replacing only 10% 

of incandescents, 3% of CFLs, and 4% of LEDs. The only notable difference in New York 

was among removed LEDs; 20% were replaced by halogens.  
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Figure 60: What Replaced What (Excluding Empty Sockets) 

 


