
 

50 -2 Howard Street, Somerville, MA  02144  

Phone: (617) 284 - 6230   Fax: (617) 284 - 6239  

www.nmrgroupinc.com  

 

 

 
Submitted to: 

Cape Light Compact 

NSTAR 

National Grid 

Unitil 

Western Massachusetts Electric 

Energy Efficiency Advisory Council Consultants 

 

 

 

Submitted by: 

NMR Group, Inc. 

Results of the Massachusetts Onsite 
Lighting Inventory 

 
FINAL 

 
6/07/2013 

 



Massachusetts Onsite Lighting Saturation Report    

NMR  

Contents 

EXECUTIVE SUMMARY  .................................................................................................................... I  

BACKGROUND AND METHODOLOGY ............................................................................................. I 

SUMMARY OF FINDINGS ............................................................................................................... II  

CFL Use and Storage............................................................................................................... II  

Socket Saturations ................................................................................................................. III  

Saturation Potential for CFLs and LEDs ................................................................................ V 

Bulb Storage .......................................................................................................................... VI  

CFL and LED Purchases ...................................................................................................... VII  

Tracking CFLs Over Time ................................................................................................. VIII  

Additional Factors that Influence CFL Use, Saturation, and Purchase Rates .................... VIII  

Federal Lighting Standards.................................................................................................... IX  

CONCLUSIONS AND RECOMMENDATIONS ..................................................................................... X 

1 BACKGROUND AND METHODOLOGY  ................................................................................. 1 

1.1 METHODOLOGY .................................................................................................................1 

2 USE AND SATURATION  ........................................................................................................ 4 

2.1 USE OF CFLS AND LEDS ....................................................................................................4 

2.2 SOCKET SATURATIONS AND REMAINING POTENTIAL .........................................................9 

2.2.1 Socket Saturations: 2009 to 2013 .............................................................................. 10 

2.2.2 Socket Saturations by Lumens Ranges...................................................................... 12 

2.2.3 CFL Socket Saturation by Bulb and Fixture Characteristics..................................... 15 

2.2.4 CFL Saturation by Home Size and Type ................................................................... 20 

2.2.5 Remaining Saturation Potential for Energy-efficient Bulbs ...................................... 25 

2.2.6 Socket Saturations and Remaining Potential by Selected Characteristics ................ 29 

2.3 CURRENT STORAGE OF CFLS ...........................................................................................36 

2.4 SATISFACTION WITH INSTALLED CFLS ............................................................................39 

3 PURCHASES OF L IGHTING PRODUCTS ............................................................................. 40 

3.1 NUMBER AND TYPE OF CFLS AND LEDS PURCHASED .....................................................40 

3.2 TRACKING CFLS OVER TIME ...........................................................................................42 

3.3 MANUFACTURERS OF CFLS AND LEDS OBTAINED IN 2011 AND 2012 ............................48 

3.4 TYPES OF STORES WHERE RESPONDENTS SHOP FOR LIGHT BULBS ..................................50 



Massachusetts Onsite Lighting Saturation Report    

NMR  

3.5 EISA AND POSSIBLE STOCKPILING ..................................................................................52 

4 NOVICES AND EXPERTS .................................................................................................... 55 

5 CONCLUSIONS AND RECOMMENDATIONS  ........................................................................ 57 

APPENDIX A ONSITE RESPONDENTSô CHARACTERISTICS  ..................................................... A1 

A.1 AWARENESS OF AND FAMILIARITY WITH ENERGY-EFFICIENT BULBS ............................. A1 

A.2 HOUSING AND SOCIAL CHARACTERISTICS ...................................................................... A3 

APPENDIX B ONSITE DATA COLLECTION FORM ï L IGHTING  ............................................... B1 

 

List of Tables 

TABLE ES-1: SATISFACTION WITH CFLS COMPARED TO THOSE INSTALLED CFLS ............. VIII  

TABLE 1-1: POPULATION , SAMPLE SIZES, AND WEIGHTS FOR ONSITE SURVEY ......................... 3 

TABLE 2-1: CFLS EVER INSTALLED IN HOME .............................................................................. 4 

TABLE 2-2: CFL  AND LED  PENETRATION  .................................................................................... 5 

TABLE 2-3: CURRENT USE OF CFLS BY TYPE AND HOUSEHOLDS ............................................... 6 

TABLE 2-4: CURRENT USE OF CFLS ............................................................................................. 7 

TABLE 2-5: CURRENT USE OF CFLS BY PERCENTAGE OF CFLS INSTALLED  .............................. 8 

TABLE 2-6: CURRENT USE OF LEDS ............................................................................................. 9 

TABLE 2-7: SOCKET SATURATIONS  ............................................................................................. 11 

TABLE 2-8: LUMENS PER WATT BY BULB TYPE.......................................................................... 13 

TABLE 2-9: LUMENS PER WATT BY BULB TYPE.......................................................................... 13 

TABLE 2-10: SATURATION BY LUMENS ....................................................................................... 14 

TABLE 2-11: CFL  SOCKET SATURATION BY ROOM TYPE .......................................................... 15 

TABLE 2-12: CFL  SOCKET SATURATION BY FIXTURE TYPE ...................................................... 16 

TABLE 2-13: CFL  FIXTURE TYPE SATURATION BY CFL  TOTAL FIXTURES .............................. 17 

TABLE 2-14: CFL  SOCKET SATURATION BY SOCKET BASE TYPE ............................................. 18 

TABLE 2-15: CFL  SOCKET BASE SATURATION BY TOTAL CFL  SOCKET BASE ........................ 18 

TABLE 2-16: CFL  SOCKET SATURATION BY BULB FEATURES ................................................... 19 

TABLE 2-17 CFL  FEATURE SATURATION BY TOTAL CFL  FEATURE SOCKETS ........................ 20 

TABLE 2-18: ANALYSIS OF SATURATI ON BY HOME SIZE 2012 AND 2013 .................................. 22 

TABLE 2-19: ANALYSIS OF SATURATION BY HOME TYPE .......................................................... 24 

TABLE 2-20: ANALYSIS OF TOTAL SOCKETS 2012 AND 2013 ..................................................... 25 

TABLE 2-21: PERCENTAGE OF SOCKETS FILLED WITH STANDARD OR SPECIALTY BULBS ....... 26 

TABLE 2-22: OVERALL SATURATION POTENTIAL BY DEMOGRAPHIC CHARACTERISTICS  ....... 27 

TABLE 2-23: OVERALL SATURATION POTENTIAL BY ROOM TYPE ............................................ 28 

TABLE 2-24: SATURATION POTENTIAL FOR CFLS AND LEDS BY STANDARD OR 

SPECIALTY BULBS ............................................................................................................ 29 

TABLE 2-25: SOCKET SATURATION ï ROOM TYPES BY PERCENT OF SOCKETS 2013 ............... 31 



Massachusetts Onsite Lighting Saturation Report    

NMR  

TABLE 2-26: SOCKET SATURATION ï FIXTURE TYPES BY NUMBER OF SOCKETS 2013 ............ 32 

TABLE 2-27: SOCKET SATURATION ï SOCKET TYPES BY PERCENT OF SOCKETS 2013 ............ 33 

TABLE 2-28: SOCKET SATURATION ï BULB FEATURES BY PERCENT OF SOCKETS 2013 .......... 34 

TABLE 2-29: AVERAGE NUMBER OF SOCKETS BY PREDOMINANT BULB TYPE BY 

FIXTURE TYPE .................................................................................................................. 35 

TABLE 2-30: CURRENT STORAGE OF CFLS BY HOUSEHOLDS ................................................... 36 

TABLE 2-31: CURRENT STORAGE OF CFLS BY PERCENTAGE OF CFLS IN STORAGE  ............... 37 

TABLE 2-32: STORED BULBS ........................................................................................................ 37 

TABLE 2-33: TYPE OF BULB STORED BULB WILL REPLACE  ....................................................... 38 

TABLE 2-34: SATISFACTION WITH CFLS COMPARED TO THOSE INSTALLED CFLS ................. 39 

TABLE 3-1: CFLS PURCHASED IN PREVIOU S YEAR BY HOUSEHOLD AND TYPE ....................... 41 

TABLE 3-2: NUMBER OF CFLS PURCHASED IN PREVIOUS YEAR BY TYPE ................................ 41 

TABLE 3-3: ESTIMATES OF ALL CFLS PURCHASED IN MASSACHUSETTS .................................. 42 

TABLE 3-4: ESTIMATING CFLS REPLACING OTHER CFLS ....................................................... 47 

TABLE 3-5: TOTAL PURCHASES BY MANUFACTURER  ................................................................. 49 

TABLE 3-6: TYPES OF STORES WHERE BULBS WERE PURCHASED ............................................ 51 

TABLE 3-7: L IKELIHOOD OF BUYING AND SAVING EXTRA 40- TO 100-WATT 

INCANDESCENT BULBS AFTER PHASE-OUT ...................................................................... 53 

TABLE 3-8: WHY RESPONDENTS PURCHASED AND STORED 75 AND 100-WATT 

INCANDESCENTS ............................................................................................................... 54 

TABLE 4-1: SELF-REPORTED VS. INSTALLED CFLS ................................................................... 55 

TABLE 4-2: INSTALLED CFLS IN HOUSEHOLDS OF NOVICES NOT AWARE OF CFLS ............... 56 

TABLE 4-3: SOCKET SATURATION BY CFL  EXPERIENCE AND HOME OWNERSHIP 

STATUS .............................................................................................................................. 56 

TABLE A-1: AWARENESS OF CFLS ............................................................................................. A1 

TABLE A-2: FAMILIARITY WITH ENERGY-SAVING BULB TYPES 2011 ..................................... A2 

TABLE A-3: TYPE OF HOME  ....................................................................................................... A3 

TABLE A-4: SIZE OF HOME  ......................................................................................................... A3 

TABLE A-5: NUMBER OF PERSONS L IVING IN HOME  ................................................................. A4 

 

List of Figures 

FIGURE ES-1: CFL  AND LED  PENETRATION 2009 THROUGH 2013* ......................................... II  

FIGURE ES-2: CFL  AND LED  USE OVER TIME *  ......................................................................... III  

FIGURE ES-3: CFL  AND LED  SOCKET SATURATION 2003 THROUGH 2013* ............................ IV  

FIGURE ES-4: CURRENT SATURATION AND EXISTING POTENTIAL FOR ENERGY 

EFFICIENT BULBS ............................................................................................................. VI  

FIGURE ES-5: STORED BULBS, 2012 AND 2013 ......................................................................... VII  

FIGURE ES-6: CFL  SATURATION BY  CFL  EXPERIENCE AND OWNER/RENTER STATUS .......... IX  

FIGURE 2-1: CFL  SATURATION PER HOUSEHOLD ...................................................................... 12 

FIGURE 3-1: CFL  USE, SALES, AND SHIPMENT ESTIMATES 2005 TO 2012 ................................ 44 



Massachusetts Onsite Lighting Saturation Report    

NMR  

FIGURE 3-2: CHANGE IN CFLS SALES AND CFLS FOUND IN HOMES 2005 TO 2012 .................. 45 

FIGURE 3-3: TYPES OF STORES WHERE BULBS WERE PURCHASED ........................................... 50 



Massachusetts Onsite Lighting Saturation Report   Page I  

NMR  

Executive Summary 

This report presents the findings of a lighting inventory conducted to understand use, saturation, 

and purchases of lighting products in Massachusetts households in support of the Massachusetts 

ENERGY STAR
®
 Lighting Program (the Program). The study also sought to understand 

conditions during the implementation of the Energy Independence and Security Act (EISA) of 

2007 and search for possible impacts on lighting use and purchase behavior that may be the 

result of the new lighting standards.  

Background and Methodology 

To conduct this research, the Team performed 150 onsite lighting inventories in Massachusetts 

households between December 2012 and March 2013. The onsite respondents were recruited 

through a prior telephone survey among 600 households in Massachusetts also conducted in 

Winter 2012 and early-2013. We summarized the results of the telephone survey in a previous 

report,
1
 but touch on pertinent findings here that inform our understanding of residential lighting 

and the potential impacts of EISA.  

In most analyses, the onsite survey data (and the telephone survey data) were weighted to reflect 

the population proportions for home ownership and education in Massachusetts based on the 

American Community Survey (ACS). The Team notes any results based on unweighted data. 

                                                 
1
 NMR, Massachusetts Consumer Survey Results Winter 2012. Delivered to the Massachusetts Program 

Administrators on March 1, 2013, currently under review.  
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Summary of Findings 

In this section, we present a summary of key findings from the onsites, and compare them to 

results from previous onsite inventories or the recent telephone survey where appropriate. 

CFL Use and Storage 

The onsite inventories, performed by a trained technician, demonstrate that most households use 

at least one CFL and the percentage has steadily increased, from 88% in 2009 to 96% in 2012 

and 2013 (Figure ES-1). This stands in contrast to analyses of telephone survey results over time 

that suggest that no more than two-thirds of households are aware of and using CFLs. Specialty 

bulbs demonstrated a pronounced increase in use particularly between 2009 and 2010 when the 

PAs began to focus more on these bulbs; while only 25% of households in 2009 used specialty 

CFLs, this number increased to 57% in 2010 and remained steady (from a statistical standpoint) 

at 58% in 2012 and 62% in 2013.
2
 Importantly, the increase in penetration corresponds to 

program revisions designed to increase specialty CFL adoption in 2010. Despite continued 

support from the program for specialty CFLs, additional adoption appears to have slowed after 

2010, suggesting how difficult increasing adoption of specialty CFLs continues to be. 

Figure ES-1: CFL and LED Penetration 2009 through 2013* 

 

* Source: 2009 to 2013 onsite surveys; note that LED bulbs have been tracked in earlier inventories 

but they comprised less than 1% of all bulbs in homes. 

 

The number of CFLs in use in Massachusetts homes has also consistently increased over the past 

four years. In 2009 about one-half (53%) of the households in each onsite study used six or more 

standard CFLs, but this percentage increased significantly to 76% of homes in 2013. The number 

                                                 
2
 Specialty CFLs identified include: dimmable, three-way, A-line, flood/spot, candelabra, circline, globe, tubes/bent 

tubes, and bullet/torpedo CFLs.  
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of households utilizing large numbers of specialty bulbs has also increased: only 10% of 

households used six or more specialty bulbs in 2009 compared to 19% in 2010, 22% in 2012, 

and 23% in 2013. Most households still did not use LEDs and those that did tended to have 

between one and five installed. The 2% of households with six or more LEDs accounted for the 

majority (69%) of LEDs installed in homes. It should be noted that 91% of LEDs installed in 

these homes were under-cabinet lights and not A-line bulbs.  

An investigation of the average number of CFLs in homes revealed gains from 2009 to 2010 and 

fairly steady numbers from 2010 to 2013 (Figure ES-2). The average household used 9.4 CFLs 

in 2009 but the number is closer to 12 in 2010 through 2013. Specialty bulbs primarily accounted 

for the one-time gain in the average number of CFLs in use between 2009 and 2010, coinciding 

with the start of the PAsô increased support of specialty CFLs in 2009; use of specialty bulbs, 

however, has remained stable since 2010.  

Figure ES-2: CFL and LED Use over Time* 

 
* Source: 2009 to 2013 onsite surveys; note that LED bulbs have been tracked in earlier 

inventories but they comprised less than 1% of all bulbs in homes. 

 

Socket Saturations 

CFL socket saturation has remained very stable over the past four years, standing at 26% in both 

2009 and 2010, 27% in 2012, and 28% in 2013 (Figure ES-3); the confidence interval around 

CFL saturation for 2013 is 24% to 32%, meaning that saturation has not increased statistically 

over the past four years. CFL saturation was somewhat higher for interior sockets (28%) than 

exterior ones (22%).
3
 The stability of the 2013 estimate remains despite the fact that multifamily 

houses comprised 51% of the homes, which also meant that home sizes were smaller and more 

representative of the state than in previous years. (See the Section ñTracking CFLs Over Timeò 

                                                 
3
 Exterior sockets account for a relatively small proportion of total sockets (6%) ï see Table 2-25.  
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below for a possible explanation of this stability and Section 2.2.4 for analysis examining the 

effect of the new sampling approach on the data.) Two percent of the sockets were filled with 

LEDsðup from 1% in 2012ðand, as mentioned earlier, most of these were track or under-

cabinet lights that do not have the A-line profile. These numbers lead to an overall efficient 

lighting saturation of 30% if considering only CFLs and LEDS, and 39% if also including 

regular fluorescent bulbs. Collectively, the saturation of these three efficient bulb types increased 

from 32% in 2009 to 39% in 2013, a difference which borders on statistically significance.
4
 

Saturation of specialty CFLs increased from 4% to 8% between 2009 and 2013. In 2013 we 

found a total of 6,341 sockets in respondentsô households; on average, households had 42.3 

sockets in homes, most often filled with incandescent bulbs (23.3 bulbs per household on 

average) and CFLs (11.8 bulbs per household on average). Overall, portable fixtures (table and 

floor lamps, and nightlights) accounted for 25% of all sockets, with permanent fixtures making 

up the remaining 75%.  

Figure ES-3: CFL and LED Socket Saturation 2003 through 2013* 

 

* Source: 2007 MPER and 2009 to 2013 onsite surveys. Data not available for 2006, 2008, or 2011.  

 

An additional analysis of saturation by household (as opposed to all sockets in the state) 

demonstrates that CFL use is less bifurcated than beforeðthat is, previously, a few households 

used a lot of CFLs and many households used none or only a few. Between 2010 and 2012, in 

contrast, moderate CFL use in the range of 21% to 50% of sockets became more common across 

households. In addition, the median saturationðthat is the mid-way pointðhas consistently 

increased from 23% in 2010 to 31% in 2013, providing another indication that a greater number 

of households are installing CFLs in an increasing percentage of sockets. 

                                                 
4
 The confidence interval for 2013 is 34% to 44%, suggesting the differences are significant. However, the data 

collection and tracking methodology for 2009 do not provide the necessary information for us to factor its standard 

deviations into our calculations of statistical significance, so we cannot say for certain whether the two results differ.  
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Turning to saturation of other bulb types, the percentage of sockets filled with incandescent 

bulbs decreased between 2009 and 2013 (62% to 55%). In 2013, the decrease in incandescent 

saturation was offset by increases in CFL, LED and fluorescent tubes saturation. Saturation of 

halogen bulbs has been unstable, bouncing between 5% and 11% between 2009 and 2013; this 

may reflect the fact that screw-in halogen bulbs (including A-line, floods, and spots) are difficult 

to distinguish from incandescent bulbs. Most of the halogen bulbs found in onsite homes over 

time have been flood- or spot-shaped, not A-line bulbs. The Team believes that the PAs should 

consider continued tracking of saturation annually in order to capture possible impacts of EISA 

and increased adoption of the relatively new A-line LED technology. Saturations of specialty 

bulbs of any type varied a great degree, increasing from 30% in 2009 to 48% in 2012, and then 

decreasing again to 38% in 2013. The variation in this saturation likely reflects the influence of 

outliers on the sample (i.e., a few households with numerous specialty sockets) and measurement 

error.  

Saturation Potential for CFLs and LEDs 

Approximately 61% of sockets in homesðspecifically, those that are currently filled with 

halogen and incandescent bulbsðcould be converted to screw-in CFLs or LEDs, although 

consumer preference and the presence of pin-based fixtures may prevent some sockets from 

being filled with energy efficient bulbs. Specialty sockets (i.e., sockets containing non-A-line 

bulbs or controlled by a dimmer or a three-way switch) account for 43% of the potential sockets; 

therefore, most of the remaining saturation potential still rests with general service bulbs. 

The number of sockets per fixture stood at about 1.5 overall and for the most common bulb types 

(e.g. incandescents, CFLs, fluorescents, and halogens). Fixtures with LEDs had nearly three 

sockets, on average, largely because most of the bulbs were under-cabinet fixtures. Track 

lighting, pendant fixtures (including chandeliers), and ceiling fans tended to have the largest 

number of sockets per fixture overall and for both CFLs and incandescents.  

The team also examined saturation potential for CFLs and LEDs by demographic characteristics, 

room type, and specialty versus standard bulbs. While saturation potential is similar across 

demographic characteristics, owners and single family households account for more than twice 

the number of sockets compared to renters and multifamily homes. So while each group has 

similar levels of household saturation potential, numerically the majority of overall saturation 

potential exists among owners and single family households.  

Similarly, examining the saturation potential by room type suggests that while substantial 

saturation potential (greater than 30%) for CFLs and LEDs exists across all room types, when the 

relative number of sockets are factored in, the vast majority of saturation potential (70%) exists 

among the five rooms with the greatest number of total sockets. These rooms are: bedrooms, 

kitchens, bathrooms, living rooms, and dining rooms.   
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Another area where saturation potential diverges is among standard and specialty bulbs. Figure 

ES-4 shows clearly that about one-third of the sockets in Massachusetts homes have the potential 

to be filled with a standard CFL or LED and another one-quarter have the potential to be filled 

with specialty CFLs or LEDs. Considering just where the remaining potential for energy-

efficient lighting exists, specialty sockets account for slightly more than two-fifths of remaining 

potential in Massachusetts.  

Figure ES-4: Current Saturation and Existing Potential for Energy Efficient Bulbs 

(Base: All onsite respondents) 

 
* 

Energy efficient bulbs include CFL, LEDs, and fluorescent tubes; potential bulbs are halogen and 

incandescent. Note that potential in this pie chart includes empty sockets in order to make the total 

percentages sum to 100%. 

 

Bulb Storage 

About 35% of households stored at least one CFL in 2013ðsimilar to percentages in 2011 and 

2012ðcompared with 28% of households in 2009. Only 14% of all households in 2012 stored 

six or more CFLs, a percentage that has remained relatively stable over time (11% in 2009 and 

13% in 2010 and 2012). The average number of CFLs in storage appears to cycle, with higher 

storage in one year being followed by lower storage in the next and so on. When asked what type 

of bulb stored CFLs will replace, two-thirds (68%) of respondents storing CFLs said they would 

use it to replace which ever bulb typeðCFL or incandescentðburned out first. Another 27% 

would replace another CFL. Only 2% of stored CFLs were explicitly expected to replace 

incandescent bulbs. This finding is consistent with the stable saturation of CFLs and our prior 
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suggestion that stored CFLs are increasingly replacing other CFLs. We explore this idea further 

in the section ñTracking CFLs Over Time.ò  

In 2012 and 2013, the Team searched not only for stored CFLs, as we had in previous onsite 

inventories, but instead looked for all stored bulbs no matter the technology. Onsite households 

stored incandescent bulbs more than any other bulb type (66% in both 2012 and 2013), and CFLs 

comprised most of the other bulbs in storage (Figure ES-5). LEDs accounted for less than one 

percent of the bulbs in storage. The fact that consumers still store incandescent bulbs suggests 

that they persist in choosing this bulb type for certain applications even if they have many 

energy-efficient bulbs in use in their homes. In short, these consumers will install more 

incandescent bulbs, although these installations may not affect socket saturation if they replace 

existing incandescents.   

Figure ES-5: Stored Bulbs, 2012 and 2013 

 

CFL and LED Purchases 

The 2012 and 2013 onsite survey asked respondents when they had bought any of the CFLs 

found installed or stored in their homes.
5
 Looking only at responses for the previous year, about 

38% of 2012 respondents said they had purchased at least one CFL in 2011, and a similar 36% of 

2013 respondents reported buying at least one CFL in 2012. In both years, respondents usually 

purchased 15 or fewer bulbs. Most of the CFLs purchased in both time periods were standard 

CFLs; only 20% of households bought specialty CFLs in 2011 and only 16% did so in 2012; 

these households usually bought five or fewer specialty bulbs. On average, the onsite 

respondents recalled purchasing 2.3 CFLs in 2011 and 2.4 CFLs in 2012; this encompasses all 

                                                 
5
 Due to concerns about the reliability of self-reported purchases, we do not compare the results presented here to 

those from earlier inventories. The time periods in question overlap, but recall error means the results should not be 

compared directly. For example, estimates of purchases in the first half of 2010 are available from both the current 

and 2010 analysis, but the results point to different purchase rates, as would be expected because of recall error.   
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households, including those that did not purchase any CFLs.
6
 Overall, this means that 

respondents recalled purchasing 6.6 million CFLs in 2011 and 7.4 million in 2012. Based on 

program data supplied by the PAs, this would mean that 73% of market-level CFLs purchases in 

these two years were program-supported bulbs. Standard CFLs accounted for 73% of the CFL 

purchases in 2011 and 71% in 2012. Only 35 LEDs were purchased by onsite respondents in 

2012.  

Tracking CFLs Over Time 

The stability of CFL saturation persists despite the fact that the PAs have sold millions of CFLs 

between 2009 and 2013ðand over five million in 2012 alone. The Team performed analyses 

that suggest that many of the CFLs obtained by consumers in 2011 and 2012 could have been 

replacing previously installed CFLs that burned out in those years. Our estimates suggest that 5.8 

million CFLs obtained between 1998 and 2012 could have burned out in 2012; for 2011 the 

estimate was 5.5 million. In fact, of the 74.5 million CFLs obtained by consumersðboth 

program and non-program salesðand installed since the start of PA support in 1998, 32 million 

(43%) are likely to have failed by the end of 2012. Thus, it is possible that the lighting program 

has worked to prevent backsliding to incandescents or incandescent halogen bulbs, but 

consumers seem reluctant to explain the percentage of sockets devoted to CFLs.  

Additional Factors that Influence CFL Use, Saturation, and Purchase Rates 

The apparent stability in CFL saturation and persistent concerns about CFL satisfaction have led 

the Team to explore CFL use, saturation, and purchase rates by self-reported CFL satisfaction 

and self-reported CFL use. In order to determine if satisfaction had an effect on verified CFL 

use, saturation, and purchases, the Team compared these indicators between respondents who 

said they were ñsomewhat satisfiedò or ñvery satisfiedò with CFLs to those who were less 

satisfied or did not know their level of satisfaction. The results suggest that households that are 

satisfied with CFLs buy more CFLs and have them installed in more sockets, but the results are 

not sufficiently different to achieve statistical significance (Table ES-1).  

Table ES-1: Satisfaction with CFLs Compared to Those Installed CFLs 

(Base: telephone survey current or past CFL users, onsite respondents) 

Satisfaction 
Average # Sockets 

per Home 

Average # of CFLs 

Installed 

Average 

Saturation Rate 

Average 2013 CFL 

Purchases 

Satisfied  n = 87 45 15.0 33% 4.5 

Everyone else n = 21 45 12.5 27% 2.4 

 

                                                 
6
 While self-reported, onsite households recalled when they bought these CFLs while looking at the specific bulb 

with the onsite technician. Although still subject to self-reporting error, the Team has found this approach to provide 

more reliable estimates of the number of CFLs purchased in a time period than asking about number of bulbs 

purchased during a telephone survey.  
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The 2013 telephone survey report also included an analysis of various lighting indicators by self-

reported CFL use, finding that households claiming to use five or more CFLs tended to be more 

ñsavvyò about lighting in general; the findings presented in this report confirm this savvy. More 

than one-half of the households classified in the telephone survey as novices because they were 

not aware of CFLs or said they used fewer than five CFLs actually used five or more CFLs; in 

contrast, 96% of the households who said they used five or more CFLs actually did so. The more 

accurate recall of experts likely reflects the fact that they have made conscious choices to convert 

many of their sockets to CFLs; this may demonstrate that they pay greater attention to lighting 

use and decisions than novices do. On average, novices used six CFLs while experts used 18. 

The saturation rate for CFL novice households was 22% and that for experts was 41%; 

moreover, but further breakdowns demonstrate that novices who own their own homes had 

significantly lower levels of saturation (13%) compared to all experts (36% for owners and 46% 

for renters) or novice renters (25%). Novices had LEDs installed in less than one percent of 

sockets compared to 2% of sockets for experts. 

Figure ES-6: CFL Saturation by CFL Experience and Owner/Renter Status 

 

Federal Lighting Standards 

The Energy Independence and Security Act of 2007 (EISA) has raised concerns about the 

stockpiling of incandescent bulbs. Given the concern about stockpiling, the onsite inventory 

looked for evidence of that behavior, with an emphasis on whether self-reported likelihood to 

stockpile related to actual stockpiling as verified on site.  

We found, on average, approximately four incandescent bulbs between 40-Watts and 100-Watts 

in storage in onsite homes in both 2012 and 2013. However, while the 2012 analysis found that 

households self-identified as being ñvery likelyò to stockpile actually had more incandescent 

bulbs in storage, the 2013 results showed no discernible relationship between self-reported 

likelihood to stockpile and actual number of incandescents in storage. Anecdotally, two 
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households that identified themselves as being ñvery unlikelyò to stockpile actually had over 40 

incandescents in storage, although they reported that they simply like to have bulbs on hand and 

did not tie their storage behavior to EISA. In fact, no onsite participants storing incandescents in 

2013 said they were doing so due to EISA; only one 2012 participant cited EISA as the reason 

they had incandescents in storage. Therefore, the Team has not been able to identify EISA-

induced stockpiling behavior that differs from what households did prior to EISA. However, it is 

important to note that 100 Watt incandescents accounted for only 3% of sockets in 2010 and 75 

Watt bulbs for another 5% of sockets. Therefore, consumers may not have felt the need to stock 

up on these infrequently used bulbsðthe phase-out of 60 Watt incandescents, though, may 

induce more stockpiling behavior as they account for a much larger percentage of sockets (21% 

in 2013).
7
 This suggests the need for continued tracking of sales, use, and saturation.  

Conclusions and Recommendations 

Based on the onsite analysis, the Team concludes that most households in Massachusetts use 

CFLs, even if some of them are dissatisfied with the products or are not aware that they are using 

them. Despite high rates of penetration (i.e., households using CFLs), the number of CFLs in use 

and the percentage of sockets in which they are installed appears to have leveled over the past 

three years, and there is evidence that recently purchased CFLs are largely being used to replace 

installed CFLs that have burned out. Between 2009 and 2010, statistically significant gains were 

made in increasing the number of specialty CFLs in homes, but this increase was not repeated 

between 2010 and 2013. LEDs remain an emerging technology in Massachusetts, with very few 

homes using any LEDs bulbs; most of the LED bulbs in use do not adhere to the A-line profile 

and are installed in track lighting or under cabinets. When considering the most energy-efficient 

bulbs typesðCFLs, LEDs, and fluorescent tubesðsaturation currently stands at around 40%. 

Most sockets in the state could still be converted to CFLs and LEDs using bulb shapes and sizes 

already availableðand often program supportedðat stores where consumers buy most light 

bulbs.  

Use of incandescent bulbs has decreased, but this trend started well before the January 1, 2012, 

implementation of the first phase of EISA. The rate at which sockets are being converted away 

from incandescents will likely accelerate with later stages of EISA, particularly the 2014 

implementation of the 60-Watt phase-out. The question remains: what bulbs will consumers 

adopt in place of incandescent bulbs? The saturation results suggest that, even while CFL 

saturation has stagnated, households have increased the number and proportion of sockets filled 

with halogens, although virtually none of those found in onsite homes were the more recently 

introduced A-line variety; instead, consumers used pin-base and flood-shaped halogens. Yet, the 

Team expects that the use of A-line halogen bulbs will increase as incandescents become scarce 

simply because they look so much like traditional incandescent bulbs; consumers may not even 

                                                 
7
 Incandescent bulbs in the 750 to 1049 lumen range account for 46% of all incandescent bulbs in 2013. For 

additional data see Table 2-10 in Section 2.2. 
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realize that they are buying halogens. Continued incentives for all types of CFLs and LEDs, 

lower prices and greater availability of LEDs and increased education focusing on A-line CFLs 

could help offset consumersô move toward the less efficient A-line halogen.
8
 Whether increasing 

the saturation of energy-efficient lighting remains a challenge for the program will depend on 

how consumers respond to EISA over the next few years. Therefore, continuation of incentives 

for all types of CFLs and LEDs should be paired with continued regular tracking of saturation to 

understand if and how saturation shifts in the coming years.  

Finally, we found some mixed and inconclusive evidence of incandescent stockpiling; in 2012, 

households who self-reported being likely to stockpile actually had more incandescents in 

storage. In 2013, incandescent storage rates did not vary significantly by self-reported likelihood 

to stockpile. Overall, onsite households are storing, on average, about four incandescents, the 

size of one typical pack of these bulbs, although it should be noted that some households had 

dozens of incandescents stored for future use. In short, stockpiling is occurring, but is unclear if 

this is due to EISA or reflects normal storage behavior. However, it is possible that EISA-

induced stockpiling may increase with the impending 2014 phase-out of the popular 60-Watt 

bulb, but, for now, it appears that stockpiling rates are likely to remain low and confined to a 

small but important subset of consumers.  

Based on the results of the onsite inventory, the Team suggests the following recommendations 

and considerations.  

Recommendation 1: Continue tracking the Massachusetts lighting market through regular 

consumer surveys, onsite saturation studies, shelf stocking surveys, and supplier interviews. 

The regular trackingðoften annual or bi-annualðof the Massachusetts residential lighting 

market since the late 1990s has yielded a time series of lighting market trends that exists for no 

other jurisdiction in the nation. Continued tracking through at least 2015 and possibly beyond 

will help the PAs understand the effect of EISA more fully and design programs that respond to 

these impacts. It will also help them to prepare for the second phase of EISA that goes into effect 

in 2020. Tracking of standard and specialty styles of all bulb types should be an integral part of 

these studies. 

Recommendation 2: The PAs should perform a net-to-gross study as one has not been 

performed since 2010. This study would help to clarify whether current program-supported 

sales are helping to prevent backsliding to incandescents or incandescent halogen bulbs or 

whether they represent a high amount of free ridership. The Team completed a comprehensive 

NTG study in 2010 but no further NTG studies have been completed since that time. Given the 

implementation of EISA and the stagnation in energy-efficient lighting saturation, a new NTG 

                                                 
8
 Focus groups held in Connecticut in fall 2011 suggested that consumers wary of CFLs for certain applications 

enjoyed the shape and light quality of A-line CFLs that were included in a light bulb demonstration. See NMR 

Group, Inc. 2011. Connecticut Lighting Focus Groups: Exploration of Changes in the Lighting Market and 

Reactions to Various Efficient Lighting Choices. Delivered to the Energy Efficiency Board in December 2011.  
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study may be needed in order to understand the current impact of the PAs energy-efficient 

lighting programs. 

Consideration 1: Consider revisions to program design to reinvigorate adoption of standard 

and specialty CFLs. These revisions should include updated marketing strategies to boost use 

of energy-efficient bulbs in standard and specialty applications. A high-volume program would 

need to continue with the PAsô current upstream approach. Even so, the slowing saturation calls 

for other creative approaches. NMR understands that the PAs will soon pilot a market lift 

strategy to promote CFLs and LEDs, and the program design incorporates an evaluation strategy 

that will facilitate determining program impact. It may be worth considering some new 

approaches in addition to market liftðperhaps some approaches that are untried and could be 

explored. NMR does not have evidence of the efficacy of these approaches; they are offered 

simply for PAsô consideration. It may be worthwhile to explore the feasibility of some of the 

following approaches, perhaps in the form of pilots: 

¶ The Team has been told that the PAs will be applying greater support to A-line CFLs 

and will be treating them differently than other specialty CFLs. We support this 

strategy and careful evaluation of whether it contributes to a reinvigoration of CFL 

adoption in previously unconverted sockets.  

¶ Bulb buyback programs ï Either buying working incandescents back at slightly 

below their retail value or offering to replace incandescents with CFLs. This could be 

accomplished at store kiosks or another central location. The incandescent buyback 

could also be tied to a program that encourages consumers to install all of the CFLs 

and LEDs they buy in a multipack rather storing the extras in a multipack until a bulb 

burns out. A buyback program may make them feel more comfortable about 

removing ña bulb that still worksò than simply throwing it away. 

¶ Consider cross-promotion of CFLs and LEDs with other residential programs. For 

example, the PAs could offer a discounted pack of energy-efficient bulbs to 

households that take part in appliance recycling program or who purchase incented 

energy-efficient appliances or consumer electronics.  

¶ Incenting retail partners to reduce their stock of incandescents and incandescent 

halogens. While this may initially appear to be outside the normal toolkit of program 

options for the PAs, in reality, the market lift approach likely leads to the same action 

of partners reducing their stock of less efficient bulbs to meet CFL and LED sales 

targets.  

Consideration 2: Continue working with the residential retail products and other residential 

evaluation Teams as well as program implementers to understand the dynamics of consumer 

satisfaction with CFLs and LEDs more fully. The telephone survey demonstrated that 

respondents who say they are satisfied with CFLs often have similar concerns about the 

technology as those who are dissatisfied with CFLs. The onsite analysis suggested that 
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dissatisfied households used and purchased fewer CFLs, on average, than did those that were 

satisfied with CFLs although, unlike the 2012 onsite report, the differences were not statistically 

significant. The telephone survey analysis of CFL experts and novices revealed the interesting 

insight that both groups dislike the same things about CFLs and at the same rates. However, CFL 

experts were willing to overlook the things they did not like to benefit from the energy and bill 

savings and the long bulb life; novices were not willing to do so.
9
 Future research should 

continue to explore the dynamics of CFL and LED satisfaction and what makes some 

respondents ñcross overò to being users and others remain steadfastly against using efficient 

lighting. 

Consideration 3: Continue efforts to educate consumers about their bulb choices post-EISA, 

helping them to make the most efficient choices possible for their lighting needs. This 

recommendation echoes those made in the telephone survey report, but its importance is 

highlighted by the fact that consumers currently have little awareness of A-line halogens but are 

fairly aware of CFLs. The opportunity exists now to help them understand the benefits of using 

CFLs and LEDs over halogens in most applications in the home.  

Consideration 4: The PAs may also consider conducting a technical review of specialty CFLs 

and LEDs and A-line CFLs and LEDs to determine which warrant program support. Specialty 

sockets represent 38% of all sockets in homes in Massachusetts. Consumers still use very few 

specialty CFLs (8%) and the consumer survey as well as anecdotal evidence suggest that 

dimmable CFLs do not work properly and that reflector CFLs tend to burn out prematurely. A-

line CFL quality also remains a concern to some commentators. Consumers are just now starting 

to use specialty LEDs, and the jury is still out on whether A-line LEDs and specialty LEDs will 

meet consumer demands for dimmability and other specialty socket needs. If the PAs want 

consumers to switch to energy-efficient bulbs in these sockets, they must make certain to 

promote high quality bulbs that will meet consumer demands for dimmability and bulb life. This 

assessment should also weigh the benefits and costs of shifting program resources from specialty 

CFLs to A-line LEDs and specialty LEDs.  

Consideration 5: Work with evaluators to identify reliable ways of distinguishing between 

incandescent and incandescent halogen bulbs. Except for the clear class styles, it is very 

difficult to distinguish between incandescent and incandescent halogen bulbs just by looking at 

them. Stated wattage provides a possible way to tell the bulbs apart, but not all bulbs have 

wattage stamped on them. In order to track saturation of these bulb types accurately in the years 

to come, the PAs and evaluators will have to settle on a reliable method of identifying them. 

 

                                                 
9
 As explained in the telephone survey report (delivered May 30, 2013) novices were more likely than experts to 

have lower education levels, to rent, and to live in multifamily homes, but none of these characteristics seem to 

explain differences in CFL satisfaction.   
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1 Background and Methodology 

This report presents the findings of research conducted to understand use, saturation, and 

purchases of lighting products in Massachusetts in support of the Massachusetts ENERGY 

STAR
®
 Lighting Program (the Program). The findings are based on the results of an onsite 

socket inventory of 150 households in Massachusetts conducted between December 2012 and 

March 2013. NMR Group, Inc., and its subcontractor DNV KEMA performed the research and 

are collectively referred to as ñthe Teamò throughout the report. The inventory sought not only to 

understand residential lighting use and purchase behavior, but also to characterize lighting 

conditions one year into the implementation of new efficiency standards resulting from the 

Energy Independence and Security Act (EISA) of 2007.
10

 By comparing the current results with 

those of previous lighting inventories in 2009, 2010, and 2012
11

 the Team could also search for 

any changes in residential lighting that could indicate impacts of these new standards.  

1.1 Methodology 

The Team identified households for inclusion in the onsite lighting inventory through the 

Lighting Consumer Survey performed in December 2012 and January 2013 (hereafter the Winter 

2012 consumer survey).
12

 The most notable change in methodology involves the sampling 

procedure. The PAs are leveraging the Winter 2012 consumer survey and this second onsite 

study with the in-progress multi-state Regional Hours of Use (HOU) effortðspecifically, the 

Team has placed loggers on light bulbs in 137 of the 150 homes that took part in the onsite 

households. The sample design for the HOU study called for securing comparable numbers of 

single-family and multi-family homes in both the telephone and onsite surveys. Therefore, the 

current onsite sample contains a larger proportion of multifamily households than previous onsite 

samples; specifically, 54% of households (unweighted) were multifamily in 2013 compared to 

33% in the 2012 onsite sample.
13

 While we believe that the use of similar weighting assumptions 

reduced any bias created by the oversampling of multifamily homes. An examination of the 

weighted and unweighted data from 2012 and 2013 is presented in Section 2.2.4. We examined 

differences between the 2012 and 2013 samples across three general categories: size of home, 

home type, and total sockets. Based on these analyses, NMR does not believe oversampling 

multifamily homes has falsely lowered the saturation estimate and if anything would slightly 

increase saturation estimates. In addition, due to the inclusion of more multifamily homes the 

                                                 
10

 The first phase of the new efficiency standardsðwhich essentially banned the manufacturer and import of 100-

Watt incandescent bulbsðwent into effect in January 2012. January 2013 ushered in similar standards for 75-Watt 

bulbs.  
11

 NMR, ñResults of the Massachusetts and Pennington County, South Dakota, Telephone and Onsite Compact 

Fluorescent Lamp Survey,ò in Massachusetts ENERGY STAR Lighting Program 2010 Annual Report. Delivered to 

the Massachusetts Program Administrators on June 13, 2011. NMR ñResults of the Massachusetts Onsite Compact 

Fluorescent Lamp Surveys.ò Delivered to the Massachusetts Program Administrators on October 23.  
12

 NMR, Massachusetts Consumer Survey Results Winter 2012. Currently under review. 
13

 See NMR ñMassachusetts Consumer Survey Results Winter 2012ò for implications of this approach for the 

consumer telephone survey. 
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2013 sample is more similar to the state and less biased towards larger homes. Notwithstanding 

we note those findings for which the over sampling of multifamily homes may have influenced 

the results of the onsite saturation work, although we do not believe the issue was widespread 

throughout the entire analysis.  

After completing the telephone survey, each survey respondent was offered an incentive to 

participate in an onsite visit to their home. DNV KEMA randomly selected among all survey 

respondents voicing interest and called to set up an onsite visit. The visits were conducted 

between December of 2012 and March of 2013. The Team successfully completed the desired 

150 onsite visits. This sample size achieves a 10% sampling error at the 90% confidence level 

for all households in Massachusetts. Note that throughout this report, we refer to the Winter 2011 

and Winter 2012 telephone survey respondents and the 2012 and 2013 onsite households; 

however, the onsite households are a subset of their respective telephone survey respondents.  

During the onsite visits, a trained technician gathered detailed information on each socket in the 

home. This information included: 

¶ Bulb type 

¶ Bulb shape  

¶ Wattage 

¶ Fixture type 

¶ Socket type  

¶ Room location  

¶ Specialty features  

¶ Date and store type where compact fluorescent lamps (CFLs) and light-emitting diodes 

(LEDs) were purchased 

¶ Manufacturer and model number of each CFL and LED, when these could be determined 

The Team also collected data on all bulbs found in storage; prior to the 2012 onsite inventory, 

we had only included CFLs in our storage assessment. However, given concerns about the 

potential for incandescent stockpiling due to EISA and the increased program support offered for 

LEDs, the Program Administrators (PAs), Energy Efficiency Advisory Council (EEAC) 

consultants, and the NMR Team decided that the 2012 and 2013 inventories would include all 

bulbs in the storage assessment to provide more information on these issues. 

A typical onsite visit proceeded as follows: A trained technician arrived at the home at a pre-

scheduled time, introduced him- or herself, and asked for the contact person who had been 

identified when scheduling the visit. To ensure uniformity in data collection and facilitate quality 

control checks,
14

 the technician walked around the outside of the home in a clockwise direction 

recording all information on exterior lighting sockets. Next, the technician proceeded through the 

inside of the home in a clockwise direction, beginning with the foyer (entryway) and going 

                                                 
14

 The Team completed quality control revisits on 5% of the sample homes to ensure the reliability and validity of 

all procedures and data collection. 
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through each room and part of the home systematically. If the product was a CFL or LED, the 

technician noted its manufacturer and model number and any specialty features. The technician 

also asked the respondent to estimate when he or she purchased that particular CFL. The 

technician and householder also examined all light bulbs in storage, again noting similar detailed 

information on stored LEDs and CFLs and asking the householder the specific reason why he or 

she bought the stored bulbs. Lastly, if the home was also selected for the HOU study, the 

technician installed lighting loggers on fixtures in targeted room types using a predetermined 

random selection methodology. The lighting inventory portion of the visits typically took less 

than two hours. 

Table 1-1 presents the current weighting scheme. Although the new sampling procedure led to a 

larger number of renters than in previous onsite efforts, the current sample still had a higher 

proportion of homeowners than exists in the population of Massachusetts households.
15

 In 

response, the Team followed the same procedure as in other recent onsite inventories by 

weighting the data on education and home ownership status so that the reported results would 

better reflect the characteristics of all households in the state and be comparable to previous 

efforts. The adjustments for householder education and home ownership/renter status were 

estimated using the United States Bureau of the Censusôs 2006 to 2010 American Community 

Survey.
16

 The Team uses the proportionate weighting scheme when describing results for 

households and the population weighting schemeðwhich extrapolates to all households in the 

stateðwhen describing results for sockets. 

Table 1-1: Population, Sample Sizes, and Weights for Onsite Survey  

 Households Sample Size 
Proportionate 

Weight 

Population 

Weight 

Massachusetts Total 2,512,552 150 n/a n/a 

Owner-occupied, High School degree 

or less 
474,060 12 2.36 39,505 

Owner-occupied, some college, 

Associateôs Degree 
397,959 29 0.82 13,723 

Owner-occupied, Bachelorôs degree 

or higher 
736,455 56 0.79 13151 

Renter-occupied, High School degree 

or less 
407,684 11 2.21 37,062 

Renter-occupied, some college, 

Associateôs Degree 
226,427 11 1.23 20,584 

Renter-occupied, Bachelorôs degree 

or higher 
269,967 31 .52 8,709 

 

                                                 
15

 Underrepresentation of renters and respondents with lower levels of educational attainment is common in 

telephone surveys.  For example, see Galesic, M., R. Tourangeau, M.P. Couper (2006) ñComplementing Random-

Digit-Dial Telephone Surveys with Other Approaches to Collecting Sensitive Data.ò American Journal of 

Preventive Medicine. Volume 35, Number 5. 
16

 United States Bureau of the Census. 2006-2010 American Community Survey 5-Year Estimates. 

http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_10_5YR_B25013&prodTyp

e=table Accessed April 25, 2012.   
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2 Use and Saturation 

The Team estimated CFL use and saturation (both interior and exterior sockets) primarily 

through the onsite saturation survey, although we occasionally supplement these data with 

pertinent information from the telephone survey. We note the source of the data for all tables.  

2.1 Use of CFLs and LEDs 

In order to determine if the onsite sample systematically differed from the telephone sample 

regarding CFL use, we compared their responses to the telephone survey question asking 

respondents if they had ever had CFLs installed in their home. While 64% of respondents to the 

most recent telephone survey reported having had a CFL installed at some point, a statistically 

similar 67% of the 2013 onsite subset of respondents said they had used a CFL (Table 2-1). In 

contrast, the subset of the Winter 2012 telephone survey respondents who took part in the 2013 

onsite were more likely to be aware of or familiar with CFLs. Thus, analysis suggests that there 

is some evidence that onsite households are more familiar with and open to using CFLs than the 

entire survey sample was.   

Table 2-1: CFLs Ever Installed in Home 

(Base: All telephone and onsite respondents, reflecting their telephone survey response) 

Have Ever Used a CFL 
Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 151 600 150 

Yes 61% 68% 64% 67% 

No 20% 16% 16% 19% 

Donôt know/Refused 6% 4% 3% 4% 

Not aware of / familiar with CFLs 13% 12% 18% 11%
§§

 
§§ 

Significantly different from the Winter 2012 telephone survey at the 90% confidence level 



Massachusetts Onsite Lighting Socket Inventory Report  Page 5 

NMR  

A comparison of self-reported current CFL use between the 2009 and 2011 telephone surveys 

suggested that CFL use had declined, which raised concerns about trends in the use of the 

bulbs.
17

 However, utilizing the more statistically valid measure of CFL use in the onsite 

inventories over the past four years shows that the percentage of households using at least one 

CFL (i.e., penetration) has steadily and significantly increased, from 88% in 2009 to 96% in both 

2012 and 2013 (Table 2-2). This lends credence to the idea discussed throughout the telephone 

survey reports that self-reported CFL use is not always in line with actual behavior, even if such 

self-reported behavior still serves as a useful market indicator of consumer reactions to CFLs.  

We also collected data on LED penetration in 2012 and 2013. Penetration of LEDs increased 

from 7% of respondents in 2012 to 12% of respondents in 2013. Although this difference is not 

significant, it does suggest that the number of homes that use LEDs is on the rise and, as 

discussed in the telephone survey report, is likely to grow steadily as the upfront cost of the bulb 

decreases.  

Table 2-2: CFL and LED Penetration  

(Base: All onsite respondents) 

Currently Installed  
CFLs LEDs 

2009 2010 2012 2013 2012 2013 

Sample Size 100 150 151 150 151 150 

Yes 88% 92% 96%
À
 96%

À
 7% 12% 

No 11% 8% 4%
À
 4%

À
 93% 88% 

À 
Significantly different from 2009 at the 90% confidence level 

 

                                                 
17

 NMR, Massachusetts Consumer Survey Results, 2012. 
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The number of onsite-verified CFLs in use in homes has also increased over the past four years. 

In 2009, 53% of households used six or more and this has consistently increased in each onsite 

survey to reach 76% in 2013 (Table 2-3). Gains have also been made in the use of specialty 

CFLs over the past years. In 2009, only 25% of households used specialty CFLs, but this 

percentage increased significantly to 62% in 2013. The percentage of households with large 

numbers of specialty bulbs has also increased, with only 10% of households using six or more 

specialty bulbs in 2009 compared to 23% in 2013. Importantly, the PAs revised the Program in 

2010 to focus more on specialty bulbs, and this strategy appears to have resulted in a large 

increase in the use of specialty CFLs in respondentsô homes between 2009 and 2010, but 

additional adoption appears to have slowed after 2010.  

Table 2-3: Current Use of CFLs by Type and Households 

(Base: All onsite respondents) 

 2009 2010 2012 2013 

Sample Size 100 150 151 150 

All CFLs      

Zero 12% 8% 4%
À
 4%

À
 

One to five 35% 31% 32% 23%
À
 

Six to fifteen 34% 35% 40% 48%
Àɓ

 

Sixteen or more 19% 26% 25% 28%
À
 

Standard CFLs     

Zero 14% 12% 7%
À
 9% 

One to five 37% 39% 46% 29%
ɓ
 

Six to fifteen 36% 32% 32% 41%
§
 

Sixteen or more 13% 18% 16% 20% 

Specialty CFLs     

Zero 75% 43%
À
 42%

À
 38%

À
 

One to five 16% 39%
À
 37%

À
 39%

À
 

Six to fifteen 9% 14% 18%
À
 19%

À
 

Sixteen or more 1% 5%
À
 4% 4%

À
 

À 
Significantly different from 2009 at the 90% confidence level 
ɓ 
Significantly different from 2010 at the 90% confidence level 

§ 
Significantly different from 2012 at the 90% confidence level 
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Table 2-4 shows that the average number of installed CFLs increased a great deal between 2009 

and 2010, and remained steady between 2010 and 2013. In 2009, the average household used 9.4 

CFLs, and this increased to 11.7 in 2010. The number remained steady at 11.6 in 2012 and 11.8 

in 2013 (although the median increased from seven to nine between 2010 and 2013). The use of 

standard CFLs in 2013 again showed gains over previous years, with both the highest reported 

average number in use (8.6 up from 8.3 in 2012) and median number in use (seven up from five 

in 2012). Results for specialty CFLs mimic those for all CFLs, with gains in use between 2009 

and 2010 but with use remaining steady between 2010 and 2013. The difference between the 

median and mean numbers of CFLs is because many of the CFLs in use are accounted for by 

relatively few households, as displayed in Table 2-5. 

Table 2-4: Current Use of CFLs  

(Base: All onsite respondents) 

 2009 2010 2012 2013 

Sample Size 100 150 151 150 

All CFLs      

Total CFLs in use 953 1,765 1,754 1,766 

Mean number of CFLs in use 9.4 11.7 11.6 11.8 

Median number of CFLs in use
*  

n/a 7 9 9 

% of all CFLs in use 100% 100% 100% 100% 

Standard CFLs     

Total CFLs in use 820 1,259 1,247 1,288 

Mean number of CFLs in use 8.1 8.4 8.3 8.6 

Median number of CFLs in use
*
 n/a 5 5 7 

% of all CFLs in use 86% 71% 71% 73% 

Specialty CFLs     

Total CFLs in use 133 506 507 478 

Mean number of CFLs in use 1.3 3.4 3.4 3.2 

Median number of CFLs in use
*
 n/a 1 1 1 

% of all CFLs in use 14% 29% 29% 27% 
* 
Median not reported in 2009 
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About one-half (51%) of the CFLs in use in 2013 were concentrated in homes with 16 or more 

CFLs installed (Table 2-5). Households using 16 or more standard CFLs accounted for 43% of 

all standard CFLs in 2013, and households using six to fifteen CFLs accounted for 50% of 

specialty CFLs installed in 2013. The concentration of all CFL types by number of CFLs in use 

has remained largely stable over time, with the exception of 2010 when the inventories suggested 

even more concentration in homes that used 16 or more CFLs.  

Table 2-5: Current Use of CFLs by Percentage of CFLs Installed 

(Base: All installed CFLs) 

 2009 2010 2012 2013 

Sample Size 953 1,765 1,754 1,766 

All CFLs      

One to five 10% 8% 8% 7% 

Six to fifteen 38% 27% 38% 42% 

Sixteen or more 52% 66% 55% 51% 

Standard CFLs      

Sample Size 820 1,259 1,247 1,288 

One to five 13% 11% 16% 11% 

Six to fifteen 47% 36% 39% 46% 

Sixteen or more 40% 53% 45% 43% 

Specialty CFLs      

Sample Size 133 506 507 478 

One to five 24% 27% 28% 24% 

Six to fifteen 55% 32% 47% 50% 

Sixteen or more 21% 40% 25% 26% 
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The number of LEDs in use in homes was considerably lower than that of CFLs, but did show 

slight increases from 2012 (Table 2-6). Only 7% of homes were observed to contain a total of 92 

LEDs in 2012, whereas 12% of homes contained 127 LED in 2013. Furthermore, the percentage 

of households with one to five LEDs installed increased significantly from 5% in 2012 to 10% in 

2013. The mean number of LEDs was 0.7 for all households in 2013. As in 2012, a small number 

of households accounted for the majority of LED use. One household accounted for 68 of the 

127 LEDs (54%),
18

 with another accounting for 17 of the 127 or 13% of all LEDs; in other 

words these two homes accounted for two-thirds of the LEDs found in the onsite homes.  

Table 2-6: Current Use of LEDs 

(Base: All onsite respondents and installed LEDs) 

LEDs Massachusetts Onsite Sample 2012 Massachusetts Onsite Sample 2013 

Sample Size 151 150 

Number of Bulbs 92 127 

Zero 
% of Households 93% % of Households 88% 

% of LEDs 0% % of LEDs 0% 

One to five 
% of Households 5% % of Households 10%

ɓ
 

% of LEDs 13% % of LEDs 30% 

Six to fifteen 
% of Households 1% % of Households 1% 

% of LEDs 12% % of LEDs 5% 

Sixteen or more 
% of Households 1% % of Households 1% 

% of LEDs 75% % of LEDs 64% 

Mean # of LEDs in use 0.6 0.7 

Median # of LEDs in use 1 <1 
ɓ 
Significantly different from 2010 at the 90% confidence level 

2.2 Socket Saturations and Remaining Potential 

The commencement of EISA implementation coupled with continued substantial program 

support for CFLs and LEDs has increased concerns about an apparent stagnation in socket 

saturations for energy-efficient light bulbs. The team performed substantial analyses to examine 

the socket saturations and remaining potential in more detail. We also performed analyses to 

examine potential bias in saturation that could have resulted from sampling a greater number of 

multifamily homes than in previous saturation studies. 

                                                 
18

 All 68 of these LEDs were under cabinet lights.  



Massachusetts Onsite Lighting Socket Inventory Report  Page 10 

NMR  

2.2.1 Socket Saturations: 2009 to 2013 

The percentage of sockets filled with CFLs has remained relatively stable over the past four 

years. In both 2009 and 2010, just over one-fourth of the sockets in onsite homes (26%) 

contained CFLs, and the percentage increased just slightly (and not significantly) to 27% in 2012 

and 28% in 2013 (Table 2-7). The confidence interval ranged from 24% to 32%. CFL saturation 

showed minor variability between interior sockets (28%) and exterior sockets (22%), with CFLs 

being slightly more prevalent indoors. If one also considers LEDs, saturation is 30% (there were 

too few bulbs to compute a valid confidence interval), and adding traditional fluorescent bulbs 

increases saturation of all energy-efficient bulb types to 39%, with the final confidence interval 

ranging from 34% to 44%. The percentage of sockets filled with incandescent bulbs decreased 

from 2009 to 2013 (62% to 55%) and, optimistically from an efficiency perspective, the 

saturation of halogen bulbs was at its lowest since 2009 (5%) and down from both 2010 and 

2012.
19

 There was also a slight increase in LED saturation, from 1% in 2012 to 2% in 2013. 

Saturations of specialty bulbs of any type increased from 2009 and 2010 (30% and 31% 

respectively) to 38% in 2013. The high percentage of specialty bulbs in 2012 (48%) appears to 

have been due to a higher than typical number of candelabra- and flood-shaped bulbs found in 

that inventory, which may reflect high concentration in a few homes or technician error in 

identification of bulb shape.
20

 Saturations of specialty CFLs increased from 4% in 2009 to 7% in 

2010 when the program began to target them and have remained stable since then. Such 

increases provide further evidence that the new program focus on specialty CFLs may be having 

the desired effect of boosting use of specialty CFLs, but that boost seems to have occurred 

between 2009 and 2010, with a leveling off since that time. A-line CFLs represent a small, but 

growing, percentage of specialty CFLs found in the 2013 sample (2% of all sockets, and about 

20% of all specialty CFLs), although these are the CFLs that most resemble the majority of 

incandescent bulbs and could help alleviate concerns about fit with fixtures and lamp shades as 

well as the aesthetic shape of the bulb. Overall, we found a total of 6,341 sockets in respondentsô 

households in 2013, with the majority of these sockets being located on the interior (94%) of the 

home as opposed to the exterior (6%). 

                                                 
19

 It should be noted that reporting halogen saturation is inherently problematic with the addition of A-line styles to 

the market. They not only look like incandescents, but technically are a type of incandescent bulb. As such, it is 

unlikely that technicians identified these bulbs with 100% accuracy during the lighting inventories. While our 

training efforts and quality control procedures limit the frequency of such misidentifications, minor errors can have a 

large impact on annual estimates for the less common bulb types due to small sample sizes. 
20

 Specialty bulbs include dimmable and three-way bulbs of any kind; circline fluorescents; flood/spot and tube 

halogens; all non-spiral CFLs; and bug, candelabra, flood/spot, globe, and bullet/torpedo incandescent bulbs. 
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Table 2-7: Socket Saturations 

(Base: All onsite respondents) 

Sockets Containing 2009 2010 2012 2013 

Sample Size 100 150 151 150 

Total Sockets 3,709 6,741 6,565 6,341 

Incandescent bulbs 62% 57% 53% 55% 

CFLs 26% 26% 27% 28% 

Fluorescent 6% 9% 8% 9% 

Halogen 5% 7% 11% 5% 

LEDs <1% <1% 1% 2% 

Other
**  

<1% 1% - 2% 

Any specialty bulb
*
 30% 31% 48% 38% 

Any specialty CFL
*
 4% 7% 8% 8% 

Any specialty CFL (not including A-line 

CFLs) 
- - 7% 6% 

*
Specialty bulbs and specialty CFLs also fall within shape categories and therefore are not additive.  

**
 Other includes empty sockets and unknown bulb types in the 2013 study 
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Figure 2-1 displays the 2010 to 2013 distributions of CFL saturation across homesðthat is, the 

saturation for each individual onsite home rather than across all sockets in the state, as reported 

in Table 2-7. The data for all years point to a right-skewed distribution, as the mass of the 

distribution is concentrated on the left of the figure. Importantly, though, the skew has become 

less pronounced over time, meaning saturation in individual homes is increasing even though the 

overall saturation across all homes has only crept slightly higher.
21

 In addition, the median 

saturationðthat is the mid-way pointðhas consistently increased from 23% in 2010 to 31% in 

2013, providing another indication that a greater number of households are installing CFLs in an 

increasing percentage of sockets.   

Figure 2-1: CFL Saturation per Household 

(All onsite households, 2010 to 2013; data are unweighted) 

 
 

2.2.2 Socket Saturations by Lumens Ranges 

To examine saturation by lumen output, the Team first transformed wattages into lumen ranges 

based on estimated efficacy from ENERGY STAR.
22

 Table 2-8 shows the wattage ranges and 

estimated lumen ranges assumed for this analysis and  

Table 2-9 presents the maximum allowable wattage by lumen range according to EISA 

requirements by year. It is important to note that for the purposes of analyzing bulbs by lumen 

                                                 
21

 The reason for the difference between the data in Figure 2-1 and those reported earlier for overall saturation 

reflect the method of calculation. In Figure 2-1, we find the saturation for each home and then average the results; 

the overall saturation rate looks across all sockets and across all homes. For example, a small home with 25 sockets 

and 10 CFLs has saturation of 40%; a large home with 100 sockets and 20 CFLs has a saturation of 20%. The 

average of these two individual saturation rates is 30%, but the saturation rate calculated across all sockets is 24%.  
22

 

http://www.energystar.gov/ia/partners/promotions/change_light/downloads/Fact%20Sheet_Lighting%20Technologi

es.pdf?a2d6-8832  

http://www.energystar.gov/ia/partners/promotions/change_light/downloads/Fact%20Sheet_Lighting%20Technologies.pdf?a2d6-8832
http://www.energystar.gov/ia/partners/promotions/change_light/downloads/Fact%20Sheet_Lighting%20Technologies.pdf?a2d6-8832
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categories, the team assumed the majority of halogen bulbs installed in homes were pre-EISA 

compliant, so the lumens ranges listed below for halogens are accurate for the vast majority of 

these bulbs found in homes but are not accurate for the very few EISA-compliant halogens found 

in homes and now being sold on retailersô shelves. 

Table 2-8: Lumens per Watt by Bulb Type 

Lumen Range 

Watt Equivalents 

CFLs Fluorescent Halogen Incandescent LEDs 

<310 <4 <4 <24 <20 <4 

310-749 5-12 5-9 25-60 21-50 5-10 

750-1,049 13-16 10-13 61-84 51-70 11-14 

1,050-1,489 17-23 14-19 85-119 71-99 15-19 

1,490-2,600 24-40 20-33 120-208 100-173 20-33 

2,600+ 41+ 34+ 209+ 174+ 34+ 

 

Table 2-9: Lumens per Watt by Bulb Type 

Lumen Range 

EISA Requirements (Maximum Watts) 

2011 2012 2013 2014 

310-749 40 40 40 29 

750-1,049 60 60 60 43 

1,050-1,489 75 75 53 53 

1,490-2,600 100 72 72 72 

2,600+ n/a n/a n/a n/a 
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As Table 2-10 shows, bulbs with a lumen range between 750 and 1049 were the most commonly 

found bulbs in all homes regardless of bulb type. This corresponds with 60 Watt incandescent 

bulbs and 13-16 Watt CFLs. Among standard bulbs, the 750 to 1,049 lumen range is also the 

most common lumen range (49% of standard bulbs), while among specialty bulbs 310 to 749 

was the most common lumen range (46% of specialty bulbs). This corresponds with 40 Watt 

incandescent bulbs and 5-12 Watt CFLs.  

CFLs. The majority of CFLs (82%) fell within two lumen ranges. CFLs in the 750-1049 lumen 

range were the most common (63%), followed distantly by the 1,050-1,489 lumen range (19%).  

Fluorescents. Fluorescent bulbs fell within higher lumen ranges compared to CFLs, halogens, 

and incandescent bulbs. Fluorescent bulbs in the 2,600+ range were the most common (52%), 

followed by 1,490-2,600 (32%), and 1,050-1,489 (11%).  

Halogens. Keeping in mind that halogen bulbs found onsite were assumed to be almost 

exclusively pre-EISA compliant, the halogens observed typically fell in the 310-749 range 

(66%), followed by the <310 range (15%), and the 1050-1489 range (15%).  

Incandescents. The majority of incandescent bulbs (79%) fell within two lumen ranges. 

Incandescents in the 750-1,049 lumen range were the most common (46%), followed by the 310-

749 lumen range (33%).  

LEDs. For the majority of LEDs (55%) the wattage was unknown and thus we were unable to 

determine a lumen range. This is because many LED bulbs do not have the wattage written on 

them making it difficult to obtain without the original packaging. For LEDs where the wattage 

was known, most fell within the two lowest lumen ranges (33%) <310 and 310-749 (13%).   

Table 2-10: Saturation by Lumens 

(Base: All onsite respondents) 

Lumen Range All Types CFLs Fluorescent Halogen Incandescent LEDs 

Sample Size 150 150 150 150 150 150 

All Bulbs  
  

   
 

<310 2% <1% 0% 15% 2% 20% 

310-749 25% 9% 3% 66% 33% 13% 

750-1049 45% 63% 2% 2% 46% 5% 

1050-1489 13% 19% 11% 15% 10% 4% 

1490-2600 10% 8% 32% 2% 9% 4% 

2,600+ 5% 1% 52% 1% <1% 0% 

Don't Know 1% 1% 0% <1% <1% 55% 
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2.2.3 CFL Socket Saturation by Bulb and Fixture Characteristics 

Saturation of CFLs remained consistent or showed only slight variation from 2009 to 2013 in 

most room types (Table 2-11). Notable gains in CFL saturation over time were achieved in home 

offices and utility/laundry rooms with smaller but important increases also observed in bedrooms 

and bathrooms. Decreased usage was evident in basements and garages. The table reveals slight 

to moderate volatility of CFL saturation in several room types over time (e.g., exterior, dining 

rooms)ðbut, on the whole, saturation was mostly stable. Of note, in rooms or areas where CFL 

usage was not considerable (i.e., home exteriors and dining rooms), the behavior of one 

individual could greatly influence CFL saturation in the sample. For example, in the 2010 

sample, the high saturation rate of 27% in large part reflected the behavior of one household with 

numerous exterior flood CFLs, while the saturation rate in dining rooms in 2012 was accounted 

for by one home installing nearly four times the number of CFLs in the dining room than the 

next closest respondent.    

Table 2-11: CFL Socket Saturation by Room Type 

(Base: All onsite respondents) 

Room Type 2009 2010 2012 2013 
Average Total 

Sockets 2012
*
 

Average Total 

Sockets 2013
* 

Sample Size 100 150 151 150 151 150 

Living Room 33% 35% 32% 34% 5.3 5.5 

Office 23% 24% 31% 34% 1.1 0.9 

Kitchen 30% 28% 35% 33% 5.4 6.2 

Utility/Laundry 0% 19% 10% 33% 0.7 0.4 

Bedroom 26% 28% 31% 30% 8.1 8.2 

Hall 28% 28% 31% 30% 2.7 2.7 

Family Room
**

 15% 25% 27% - 1.6 - 

Basement 34% 26% 23% 26% 3.8 2.8 

Bathroom 18% 27% 23% 24% 5.4 6.0 

Den
***

 - - - 23% - 0.3 

Exterior 19% 27% 18% 22% 2.6 2.4 

Garage 38% 12% 13% 21% 0.6 1.0 

Dining Room 20% 10% 17% 20% 3.3 3.3 

Foyer 16% 21% 21% 15% 1.1 0.6 

Other 0% 14% 21% 25%
 
 1.8 1.9 

*
 Average number of sockets across all rooms of this type in all homes in the study. Note that some homes do not 

have all room types, hence averages that fall below one. 
** 
In 2013 ñFamily Roomò was grouped with ñLiving Roomò into one category. 

*** 
In 2013 ñDenò was an additional room category not listed in previous years. 
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In each of the samples from 2009 to 2013, CFLs were most commonly found in portable fixtures 

such as floor lamps and table lamps (73% in 2009, 76% in 2010, 81% in 2012, and 85% in 2013) 

(Table 2-12). Use of CFLs for recessed and track lighting showed marked gains in 2013 

compared to all previous years. CFLs also remain popular choices for ceiling fans (26%) and 

ceiling flush mounts (31%). Across the four years, CFL saturation declined only in pendant 

fixtures (from 16% to 14%) and ceiling fans (28% to 26%).  

Table 2-12: CFL Socket Saturation by Fixture Type 

Sockets Containing 2009 2010 2012 2013 
Average Total 

Sockets 2012
*
 

Average Total 

Sockets 2013
* 

Sample Size 100 150 151 150 151 150 

Floor Lamp 38% 35% 44% 48% 2.1 2.5 

Table Lamp 35% 41% 37% 37% 5.1 5.6 

Ceiling Fan 28% 30% 33% 26% 2.5 3.8 

Ceiling Flush Mount 29% 24% 32% 31% 11.7 10.1 

Wall Mount 21% 27% 20% 22% 7.1 6.8 

Recessed 17% 23% 23% 30% 7.2 5.0 

Pendant 16% 18% 15% 14% 5.4 4.0 

Track 8% 9% 8% 28% 1.1 0.8 

Night Light 0% <1% 0% 0% 0 0.1 

Under Cabinet 0% 3% 3% 6% 0.5 1.2 

Other 0% 10% 22% 23% 0.3 2.3 
*
 Average number of sockets across all fixtures of a given type in all homes in the study. Note that some homes do 

not have all fixture types, hence averages that fall below one.  
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Table 2-12 above displayed CFL saturation for all fixtures of a given type. In contrast, Table 2-

13 presents data only on fixtures with CFLs installed in them and shows the frequency of CFL 

installations within those fixtures. Twenty-six percent of CFLs in 2013 were installed in ceiling 

flush mount fixtures, with table lamp fixtures following at 18%. Track and under-cabinet lighting 

represented the lowest percentage of total CFL fixture types installed (2% and 1%, respectively). 

The pattern of installation in 2013 is very similar to that of 2012. 

Table 2-13: CFL Fixture Type Saturation by CFL Total Fixtures 

(Base: All onsite respondents) 

Sockets Containing 2012 2013 

Sample Size 151 150 

Number of CFLs  1,754 1,766 

Ceiling Flush Mount 32% 26% 

Table Lamp 18% 18% 

Recessed 14% 13% 

Wall Mount 12% 13% 

Floor Lamp 8% 11% 

Ceiling Fan 7% 8% 

Pendant 7% 5% 

Track 1% 2% 

Under Cabinet 0% 1% 

Other 1% 5% 
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The saturation of screw-base sockets rose to 32% in 2013 after remaining relatively stable at 

28% and 29% in the previous three samples (Table 2-14). However, the saturation of pin-base 

sockets has been more unstable, decreasing slightly from 2009 to 2010 (11% to 7%), increasing 

to 15% in 2012, and then decreasing to 6% in 2013. This pattern is driven by the amount of 

traditional fluorescent lighting, which is also pin-based, that we find in homes (Table 2-7). One 

important change involves GU base socket typesðprior to 2012 all the GU base sockets were 

filled with CFLs, but the 2013 inventory found 7% were filled with LEDs. This represents a 

small number of bulbs but does point to a wider range of LED adoption than has been found in 

previous inventories. 

Table 2-14: CFL Socket Saturation by Socket Base Type 

(Base: All onsite respondents) 

Sockets Containing 2009 2010 2012 2013 

Sample Size 100 150 151 150 

Screw base (small/medium) 28% 28% 29% 32% 

Pin base 11% 7% 15% 6% 

GU Base 0% 100% 100% 93% 

Other/Unknown 0% <1% 100% 0% 

 

Again looking only at sockets with CFLs, 96% of CFLs were installed in screw-base socket 

types (small/medium types), up from 91% in 2012. The remaining CFLs were either pin-base 

(3%) or GU base (1%) (Table 2-15). 

Table 2-15: CFL Socket Base Saturation by Total CFL Socket Base  

(Base: All onsite respondents) 

Sockets Containing 2012 2013 

Sample Size 151 150 

Number of CFL Sockets 1,754 1,766 

Screw base (small/medium) 91% 96% 

Pin base 8% 3% 

GU Base <1% 1% 

Other/Unknown <1% 0% 
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Despite the increased use of specialty CFLs, they still had not been adopted in great numbers at 

the time of the 2013 onsites. Looking first at shape, one-fifth (22%) of flood or spot lamps were 

CFLs, and 14% of globe lamps were CFLs, both increases from 2012 (Table 2-16).
23

 

Alternatively, whereas 21% of tube-shaped bulbs were CFLs in 2012, this number dropped to 

9% in 2013.
24

 Only four percent of A-line bulbsðthe most common bulb shape found in 

homesðwere CFLs, largely reflecting the fact that the spiral CFL is meant to replace an A-line 

incandescent bulb. Looking at specialty controls, the saturation of three-way bulbs and dimmable 

bulbs that are CFLs has shown a great deal of fluctuation across surveysðfrom 6% in 2012 to 

19% in 2010ðlikely reflecting the limited number found in homes. Importantly, poor CFL 

dimmability remained a persistent complaint in the telephone survey. In addition to small sample 

sizes for some bulb types, the Team also believes that mislabeling of lighting technologies in a 

given year or by particular technicians may account for some of the larger variations in socket 

saturation over time.
25

  

Table 2-16: CFL Socket Saturation by Bulb Features 

(Base: All onsite respondents) 

Sockets Containing 2009 2010 2012 2013 

Sample Size 100 150 151 150 

Flood/Spot 10% 17% 13% 22% 

Globe
**

 11% 40% 8% 14% 

Tube 14% 14% 21% 9% 

A-line
*
 3% 2% 3% 4% 

Candelabra 1% 1% 8% 4% 

Circline
**

 44% 2% 5% 0% 

Dimmable
***

 9% 19% 6% 11% 

Three-way
***

 17% 27% 23% 19% 
*
A-line bulbs are the typical shape for standard incandescent bulbs. A-line CFLs are made to look and feel like 

traditional incandescent bulbs. 
**

 Differences in the pictures provided to identify CFLs may have influenced whether technicians classified these 

products as CFLs or other types of lighting. Moreover, sample sizes for circline bulbs are small. 
***

Dimmable and three-way bulbs also fall within shape categories and therefore are not additive.  

                                                 
23

 We have not shown all bulb types here, as some are found in fewer than 5% of homes and small variations in use 

by just one or two households can greatly alter the reported percentages. 
24

 It may be that the higher than usual percentage in 2012 reflected a large number of tube-shaped CFLs in just a few 

homes or technician bias in identification of bulb types.  
25

 While our training efforts and quality control procedures limit the frequency of such misidentification, even minor 

errors will have a large impact on annual estimates for the less common bulb features, fixture types, and control type 

due to small sample sizes. 
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The spiral-shaped CFL bulbðthe standard bulbðrepresented the largest number of CFL bulbs 

installed (75%) in 2013 (Table 2-17). Flood/spot and A-line CFLs had notable levels of 

saturation at 11% and 5%, respectively.   

Table 2-17 CFL Feature Saturation by Total CFL Feature Sockets  

(Base: All onsite respondents) 

Sockets Containing 2012 2013 

Sample Size 151 150 

Number of CFL Sockets 1,754 1,766 

Spiral 71% 75% 

Flood/Spot 9% 11% 

A-line 3% 5% 

Tube 10% 4% 

Globe 2% 3% 

Candelabra 4% 1% 

Bullet/Torpedo 0% 1% 

Bug Light 0% <1% 

Other 0% <1% 

Circline 0% 0% 

Dimmable 2% 4% 

Three-way 2% 1% 

 

2.2.4 CFL Saturation by Home Size and Type 

Previous studies performed by the Team suggest that socket saturation varies by home size, with 

smaller homes often having higher saturation ratesðalthough fewer sockets overallðthan larger 

homes. This analysis also helps to determine if the size of homes in the study were skewed 

towards larger homes and artificially lowering socket saturation. Likewise, we also examined 

CFL saturation by home typeðmeaning single family or multifamilyðand by total number of 

sockets. These three analyses not only help us to understand saturation more completely, but they 

also provide for an assessment of potential bias in the saturation estimates, particularly those that 

may have stemmed from the sample design that increased the proportion of multifamily homes 

included in the 2013 sample.  

Table 2-18 compares the number of bulbs installed and CFL saturation for onsite homes visited 

in 2012 and 2013. For each year, the column ñMassachusetts Censusò shows the distribution of 

homes by the number of rooms in the home, while the second column, ñMassachusetts Onsite 

Visits,ò shows the same for the onsite participants. The third column shares the average number 

of sockets found in homes of that size, while the final column shows the average, unweighted 

saturation. These data show that, in each year, the onsite samples were slightly biased toward 

larger homes, but the 2013 sample was more similar to the distribution of home sizes found in 

the state than was the 2012 sample. This is largely due to the multifamily sampling strategy. In 
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the 2012 effort, NMR noted the possibility that saturation could have been slightly higher than 

the 27% due to the inclusion of more large homes in that sample. In contrast, given that the 

distribution of homes in the 2013 sample is more similar to the state and less biased towards 

larger homes. 
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Table 2-18: Analysis of Saturation by Home Size 2012 and 2013 

(Base: All onsite respondents, data are unweighted) 

 2012 2013 

Total Rooms 
Massachusetts 

Census 

Massachusetts 

Onsite Visits 

Average # of 

Bulbs 

Installed 

CFL 

Saturation 

Massachusetts 

Census 

Massachusetts 

Onsite Visits 

Average # of 

Bulbs 

Installed 

CFL 

Saturation 

Sample size 2,520,419
*
 151 151 151 2,799,357

*
 150 150 150 

1 2% 2% (3) 21 20% 2% 1% (1) 12 33% 

2 3% 1% (2) 10 45% 3% 1% (2) 14 57% 

3 10% 6% (9) 30 32% 10% 11% (17) 17 38% 

4 15% 9% (14) 29 43% 16% 15% (23) 28 23% 

5 18% 10% (15) 35 27% 19% 15% (23) 32 32% 

6 18% 22% (33) 40 33% 18% 16% (24) 46 26% 

7 13% 10% (15) 58 26% 12% 17%
 
(25) 55 27% 

8 10% 17% (24) 58 25% 9% 8% (12) 58 38% 

9 
12%

**
 

8% (12) 70 26% 
11% 

6% (9) 76 18% 

10 or more 13% (19) 84 18% 9% (13) 69 30% 

Donôt know/Refused - 2% (3) 118 24% - 1% (1) 31 7% 
*
Total occupied housing units 

**
 MA Census only reports homes with 9 rooms or more 

§ 
Significantly different from 2012 at the 90% confidence level 
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As discussed in Section 1.1, the sample design for the HOU study required changes to the onsite 

sample. Specifically, the 2013 onsite sample contained a larger proportion of multifamily 

households than previous onsite samples. To explore possible effects created by oversampling 

multifamily homes, we examined saturation data both weighted and unweighted by home type 

and the total sockets number of sockets again weighted and unweighted. These analyses also 

provide additional insight into the patterns governing socket saturation. 

Table 2-19 shows the total sockets, average number of sockets, saturation of energy-efficient 

bulbs, and potential for CFLs or LEDs by home type both weighted and unweighted for 2012 

and 2013. For single family homes, the data were comparable between 2012 and 2013. While the 

unweighted data showed a slight increase in energy-efficient bulb saturation, when we applied 

the weighting scheme the difference in saturation was negligible. Similarly, while the 

unweighted data demonstrated some differences between multifamily saturation in 2012 and 

2013, the weighted energy-efficient bulb saturation among multifamily homes was 41% in both 

2012 and 2013. While multifamily saturation estimates were relatively higher they were 

statistically similar to single family estimates.  

Finally, examining the influence of multifamily homes on the overall saturation levels, 

multifamily homes accounted for approximately 16% of total weighted sockets in 2012 and 

nearly 37% of total sockets in 2013.
26

 Given the relatively higher saturation levels among 

multifamily households they have the general effect of increasing saturation estimates, albeit 

rather slightly.   

                                                 
26

 According to the Census, multifamily housing accounts for 41% of the housing stock in Massachusetts. See Table 

A-3. 
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Table 2-19: Analysis of Saturation by Home Type 

(Base: All onsite respondents) 

 Weighted Unweighted 

Single Family Only 2012 2013 2012 2013 

Sample Size 118 69 118 69 

Total Sockets 5,525 3,995 6,913 4,131 

Average # of Sockets 47 58 59 60 

EE Bulb Saturation 35% 37% 35% 40% 

Potential for CFLs or LEDs 65% 62% 65% 59% 

Donôt Know/Empty sockets - 1% - 1% 

Multifamily Only  2012 2013 2012 2013 

Sample Size 32 81 32 81 

Total Sockets 1,040 2,346 751 2,451 

Average # of Sockets 33 29 24 30 

EE Bulb Saturation 41% 41% 45% 41% 

Potential for CFLs or LEDs 59% 57% 55% 56% 

Donôt Know/Empty sockets - 2% - 3% 

All Homes 2012 2013 2012 2013 

Sample Size 150 150 150 150 

Total Sockets 6,565 6,341 7,664 6,582 

Average # of Sockets 44 42 51 44 

EE Bulb Saturation 36% 39% 36% 40% 

Potential for CFLs or LEDs 64% 60% 64% 58% 

Donôt Know/Empty sockets - 2% - 2% 
* 
EE Bulb Saturation is the percentage of all bulbs that are considered energy efficient. This includes CFLs, LEDs, 

and Fluorescent bulbs. 
**

Potential for all CFLs and LEDs is the percentage of all bulbs that are halogen or incandescent bulbs. 
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Next we examined the total number of sockets by household in 2012 and 2013 both weighted 

and unweighted. As Table 2-20 shows, mean number of sockets in 2012 and 2013 (weighted and 

unweighted) are statistically similar. Grouping households by total number of sockets reveals 

only two significant differences among the weighted data. In 2012, the proportion of homes with 

50 to 74 sockets was significantly lower and the proportion of homes with 100 to 124 sockets 

was significantly higher compared to 2013. Examining the unweighted data, there are also two 

significant differences, in 2013 there were significantly more homes with 24 or fewer sockets 

and there were no homes with 125 or more sockets (compared to eight in 2012). These results 

also show that the weighting scheme brings the data much closer together for 2012 and 2013 

than observed in the unweighted data. In short, the weighting scheme goes a long way to 

accomplishing its goal of reducing the impact that any bias in the sample creates on the findings.  

Table 2-20: Analysis of Total Sockets 2012 and 2013 

(Base: All onsite respondents) 

Total Sockets 

Weighted Unweighted 

2012 2013 2012 2013 

Sample size 150 150 150 150 

24 or less 33% (49) 31% (47) 19% (28) 29% (44)
§
 

25 to 49 43% (64) 36% (54) 41% (62) 33% (50) 

50 to 74 10% (15) 22% (33)
§
 23% (35) 25% (37) 

75 to 99 7% (10) 7% (10) 9% (14) 11% (16) 

100 to 124 4% (6) 1% (1)
§
 2% (3) 2% (3) 

125 or more 4% (6) 3% (5) 5% (8) -
§
 

Mean 44 42 51 44 

Median 32 38 44 39 

Standard Deviation 38 30 34 25 
§ 
Significantly different from 2012 at the 90% confidence level 

 

Based on the above findings, NMR does not believe oversampling multifamily homes has falsely 

lowered the saturation estimate. Therefore, NMR recommends the estimate of 28% CFL socket 

saturation and 39% for all energy-efficient bulb types, particularly given that we arrived at this 

estimate, which is very similar to those for the past few years, using a different sampling scheme 

that secured a wider variety of home sizes and more multifamily properties than in past efforts.  

2.2.5 Remaining Saturation Potential for Energy-efficient Bulbs 

Using the estimate of energy-efficient bulb saturation (i.e., 39%), optimistically, if each 

incandescent, and halogen bulb were converted to a CFL, approximately 61% of sockets in the 

2013 sample could still be converted to screw-in CFLs or LEDs. Specialty sockets (based on 

non-A-line bulb shape as well as fixture controls) account for 43% of all potential sockets in the 

home). It is unlikely that the potential for CFLs and LEDs will ever be met, however, as some 

consumers will turn to A-line halogen bulbs, stockpiled incandescents, and still-compliant 
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incandescents to fill certain sockets. Therefore, the achievable saturation for energy-efficient 

lighting is likely less than 100%. At this time we have inadequate data to predict what the 

ultimate saturation rate will be, but the Regional Lighting Strategy has a goal of 90%.
27

  

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

(Base: All onsite respondents) 

Bulb Type All Bulbs Standard Bulbs Specialty Bulbs 

Sample size 150 150 150 

All Bulb Types 6,342 4,236 2,106 

Incandescent bulbs 3,501 50% 65% 

CFLs 1,766 33% 18% 

Fluorescent 568 12% 3% 

Halogen 290 1% 12% 

LEDs 104 2% 1% 

Donôt Know/Empty sockets 113 3% <1% 

Potential for CFLs or LEDs 3,791 57%
*
 43%

**
 

* 
Potential for all CFLs and LEDs is the percentage of all bulbs that are halogen or incandescent bulbs. 

**
Potential for specialty CFLs and LEDs is the percentage of all halogen and incandescent bulbs that are specialty; 

this includes halogens that are pin-based, although to replace these bulbs with CFLs or LEDs, the entire fixture 

would have to be replaced to accommodate a screw base bulb.  

                                                 
27

 Lis, D. and C. Miziolek. 2013. Residential Lighting Stragegy:2012 Update & Future Planning. Northeast Energy 

Efficiency Partnerships Webinar held on Friday, May 17, 2013.  
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The Team also examined potential for subsets of households. As Table 2-22 shows, differences 

in saturation potential based on demographic characteristics are minor, suggesting that potential 

exists among a wide variety of households. However, owners have significantly more total 

sockets compared to renters and single family households have significantly more sockets 

compared to multifamily households. Given the relative number of total fixtures, the majority of 

potential exists among owners and single family households even if the remaining potential does 

not vary much proportionately.  

Table 2-22: Overall Saturation Potential by Demographic Characteristics 

(Base: All 2013 onsite respondents) 

Demographic Characteristic n 
Saturation 

Potential 

Average Sockets 

per Home 

Average 

Saturation 

Potential 

Sockets 

Ownership status     

 Own or buying 97 61% 54 33 

 Rent or lease 53 56% 22 12 

Type of home     

 Single family 69 62% 58 36 

 Multifamily  81 57% 29 17 

Income status     

 Low income 47 59% 41 24 

 Not low income 103 60% 43 26 
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Similarly, examining the saturation potential by room type suggests that while substantial 

saturation potential (greater than 30%) for CFLs and LEDs exists across all room types, when the 

relative number of sockets are factored in, the vast majority of saturation potential (70%) exists 

among the five rooms with the greatest number of total sockets (Table 2-23). These rooms are: 

bedrooms, kitchens, bathrooms, living rooms, and dining rooms.  

Table 2-23: Overall Saturation Potential by Room Type 

(Base: All 2013 onsite respondents)  

Room Type Total Sockets 
Saturation Potential for 

CFLs or LEDs 

Saturation Potential 

Sockets 

Sample Size 150 150 150 

Total Sockets 106,219,747 63,495,417 63,495,417 

Bedroom 20,581,490 62% 12,806,115  

Kitchen 15,694,497 44% 6,895,385  

Bathroom 15,141,964 68% 10,339,861  

Living Room 13,938,024 60% 8,388,282  

Dining Room 8,328,244 76% 6,317,829  

Basement 7,042,714 43% 3,023,841  

Hall 6,834,668 67% 4,568,224  

Exterior 5,920,890 75% 4,422,794  

Other 4,660,819 53% 2,462,616  

Garage 2,573,639 32% 811,566  

Office 2,240,201 61% 1,368,974  

Foyer 1,580,588 77% 1,209,590  

Utility or Laundry Room 879,844 33% 291,713  

Den 802,165 73% 588,627  

Sockets per Household 42.3 25.3 25.3 
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Finally, one area where saturation potential varies greatly is among specialty sockets. As Table 

2-24 shows, while the saturation potential for CFLs or LEDs among standard bulbs is 51% it is 

77% among specialty bulbs. Because of this disparity in saturation potential, even though there 

are one-half as many specialty bulbs as standard bulbs, the saturation potential for specialty 

bulbs is more than two-fifths of total saturation potential for CFLs and LEDs.  

Table 2-24: Saturation Potential for CFLs and LEDs by Standard or Specialty Bulbs 

(Base: All 2013 onsite respondents)  

Room Type 

Saturation 

Potential for 

CFLs or 

LEDs 

Average 

Sockets per 

Home 

Saturation 

Potential 

Sockets per 

Home 

n 150 150 150 

All bulbs 60% 42 25 

Standard Bulbs 51% 28 14 

Specialty Bulbs 77% 14 11 

 

2.2.6 Socket Saturations and Remaining Potential by Selected Characteristics 

The remaining tables in this section (Table 2-25 to Table 2-34) provide detail on saturation for 

all bulb types and estimate the remaining saturation potential for CFLs and LEDs. The results for 

saturation potential are presented in a subsequent table as both percentages and the number of 

bulbs (sockets). It is important to note that the stated potential serves as a best case scenario. 

Actual saturation potential will be lower due to limitations in fixture shape, lighting application, 

and the preferences of the homeowner. Another issue of note is the apparent 6.1 million decrease 

in the total number of sockets estimated to be in Massachusetts homes (from 112.3 million in 

2012 to 106.2 million in 2013). The Team does not believe such a decrease actually occurred; 

instead, the lower number of sockets is one of the clear implications of using the new sampling 

scheme that targeted a greater number of multifamily homes. As shown in Table 2-18 above, the 

current sample had a greater percentage of smaller homes and they had fewer sockets than found 

in the 2012.
28

   

As illustrated in Table 2-25, households had an average of 42.3 sockets across the entire sample, 

which were most often filled with incandescent bulbs (23.3 bulbs per home on average) and 

CFLs (11.8 bulbs per home on average). Bedrooms and bathrooms had the largest number of 

bulbs of all types installed in the 2013 sample. CFLs and incandescent bulbs accounted for 89% 

of installed bulbs in bedrooms and 90% of bulbs in bathrooms. Halogen bulbs were mostly 

installed in exterior spaces, home offices, and kitchens. Fluorescent bulbs represented a large 

                                                 
28

 It is important to recognize that changes to the estimated number of sockets in a home do not affect estimates of 

saturation as long as the weight is evenly applied to each socket in the home and a consistent weighting scheme is 

used. Alterations to the weighting scheme or a scheme that weights by socket type will affect saturation rates, but 

this report relied on a comparable scheme to prior years and weighed each socket in the home equally.  
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percentage of bulbs installed in basements, garages, and utility or laundry rooms. The remaining 

saturation potential to install a CFL or LED where it was less likely to be found was highest in 

dining rooms (76%), dens (73%), exterior spaces (75%) and foyers (77%).
29

 LEDs have only 

begun to gain adoption in kitchens (8% of bulbs) and living rooms (1% of bulbs) and these tend 

to be under-cabinet lights and spot lamps, not A-line LEDs; the majority of rooms had very small 

numbers of LEDs installed. 

                                                 
29

 Remaining saturation potential is calculated as the number of incandescent and halogen bulbs which can be 

replaced with CFLs or LEDs. 
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Table 2-25: Socket Saturation ï Room Types by Percent of Sockets 2013 

(Base: All 2013 onsite respondents, weighted to the population of households in the state) 

Room Type All Sockets CFL Fluorescent Halogen Incandescent LED 

Potential for 

CFLs or 

LEDs 

Sample Size 150 150 150 150 150 150 150 

Total Sockets 106,219,747 29,580,284 9,513,876 4,851,693 58,643,722 1,739,499 63,495,417 

Bedroom 19% 30% 4% 3% 59% <1% 62% 

Kitchen 15% 33% 14% 10% 34% 8% 44% 

Bathroom 14% 24% 5% 3% 66% <1% 68% 

Living Room 13% 34% 3% 6% 54% 1% 60% 

Dining Room 8% 20% 2% 1% 75% <1% 76% 

Basement 7% 26% 31% 3% 40% <1% 43% 

Hall 6% 30% 3% 2% 64% <1% 67% 

Exterior 6% 22% 1% 11% 64% 1% 75% 

Other 4% 25% 21% <1% 53% <1% 53% 

Garage 2% 21% 46% 0%  31% 1% 32% 

Office 2% 34% 3% 8% 53% 1% 61% 

Foyer 1% 15% 3% 1% 76% 1% 77% 

Utility or Laundry Room 1% 33% 35%  0% 33% 0%  33% 

Den 1% 23% 2% 2% 71% 0%  73% 

Sockets per Household 42.3 11.8 3.8 1.9 23.3 0.7 25.3 
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As illustrated in Table 2-26, flush-mount, wall-mount, table lamp, and recessed fixture types represented the most prevalent fixture 

types found in the 2013 sample of onsite homes (24%, 16%, 13% and 12%, respectively). Overall, portable fixtures (table and floor 

lamps, and nightlights) accounted for 25% of all sockets, with permanent fixtures making up the remaining 75%. Pendant, ceiling fan, 

and wall mount type fixtures tended to be primarily filled with incandescent bulbs. More than one-quarter of under-cabinet type 

fixtures (29%) were filled with fluorescents, as were one out of five flush-mount type fixtures. Under-cabinet fixtures were filled with 

a notable amount of LEDsð36%. Halogen bulbs tended to fill almost half (46%) of the track lighting fixtures and one out of five 

(22%) of the under-cabinet fixtures. Incandescent bulbs were prevalent throughout all fixture types and were greatest in pendant type 

fixtures (78%). The only exception was under-cabinet lighting (7%). The saturation potential to replace incandescent and halogen 

bulbs with CFLs or LEDs was greatest in pendant (79%), ceiling fan (70%), track lighting (71%), and recessed (64%) type fixtures.  

Table 2-26: Socket Saturation ï Fixture Types by Number of Sockets 2013 

(Base: All 2013 onsite respondents, weighted to the population of households in the state) 

Fixture  Type All Sockets CFL Fluorescent Halogen Incandescent LED 

Potential for 

CFLs or 

LEDs 

Sample Size 150 150 150 150 150 150 150 

Total Sockets 106,219,747 29,580,284 9,513,876 4,851,693 58,643,722 1,739,499 63,495,417 

Flush Mount 24% 31% 21% 1% 46% <1% 47% 

Wall Mount 16% 22% 11% 5% 60% 1% 65% 

Table Lamp 13% 37% 2% 2% 57% 1% 59% 

Recessed 12% 30% 2% 9% 55% 1% 64% 

Pendant 10% 14% 5% <1% 78% <1% 79% 

Ceiling Fan 9% 26% <1% 1% 69% 0% 70% 

Floor Lamp 6% 48% 3% 2% 45% 0% 48% 

Other 5% 23% 4% 9% 61% 1% 70% 

Under Cabinet 3% 6% 29% 22% 7% 36% 29% 

Track 2% 28% 0% 46% 24% 0% 71% 

Night Light <1% <1% 0% 0% 100% 0% 100% 

Sockets per Household 42.3 11.8 3.8 1.9 23.3 0.7 25.3 
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As illustrated in Table 2-27, the socket saturation of screw-base type sockets in 2013 was 84%. Almost all GU base sockets were 

CFLs (93%), while all incandescent bulbs were screw-base types. More than one-half of the pin-base type sockets were fluorescent 

bulbs (66%), while halogen bulbs represented another 20%. Since the majority of socket types were screw-base, the greatest saturation 

potential for CFLs and LEDs was with these types of sockets, at 68%.  

Table 2-27: Socket Saturation ï Socket Types by Percent of Sockets 2013 

(Base: All 2013 onsite respondents, weighted to the population of households in the state) 

Socket Type All Sockets CFL Fluorescent Halogen Incandescent LED 

Potential for 

CFLs or 

LEDs 

Sample Size 150 150 150 150 150 150 150 

Total Sockets 106,219,747 29,580,284 9,513,876 4,851,693 58,643,722 1,739,499 63,495,417 

Screw-base (small/medium) 84% 32% 0% 2% 65% 1% 68% 

Pin-base 14% 6% 66% 20% 0% 8% 20% 

Other / Unknown 1% 0% 0% 0% 0% 0% 0% 

GU base <1% 93% 0% 0% 0% 7% 0% 

Sockets per Household 42.3 11.8 3.8 1.9 23.3 0.7 25.3  

 

As illustrated in Table 2-28 on the next page, the most prevalent bulb shape for all sockets observed in the 2013 onsite surveys was the 

A-line bulb (35%). Spiral (21%) and flood/spot-shaped bulbs (14%) were also popular bulb shapes. Unsurprisingly, all spiral-shaped 

bulbs were CFLs, while the majority of incandescent bulbs were A-line bulbs (95%), with most of the remainder being CFLs. Bulbs 

located on dimmable circuits tended to be primarily incandescent (67%) or halogen bulbs (15%), but CFLs also accounted for 11% of 

dimmable circuits (up from 6% in 2012). Three-way bulbs tended to be incandescent (80%) or CFLs (19%). Specialty bulbs were 

primarily incandescent. Globe-shaped (85%) and candelabra types (95%) were almost all incandescent bulbs, whereas all circline 

bulbs were fluorescent. Given that the large majority of A-line bulbs were incandescent, the greatest saturation potential for CFLs and 

LEDs lies in replacement of this bulb shape (95%). Candelabra bulbs (95%) and globe-shaped bulbs (85%) also had high saturation 

potential for replacement with CFLs and LEDs but the total number of these bulbs in homes is much smaller than A-line 

incandescents.  
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Table 2-28: Socket Saturation ï Bulb Features by Percent of Sockets 2013 

(Base: All 2013 onsite respondents, weighted to the population of households in the state) 

Bulb Shape All Sockets CFL Fluorescent Halogen Incandescent LED 

Potential for 

CFLs or 

LEDs 

Sample Size 150 150 150 150 150 150 150 

Total Sockets 106,219,747 29,580,284 9,513,876 4,851,693 58,643,722 1,739,499 63,495,417 

Candelabra 9% 4% <1%  0%  95% 1% 95% 

Globe 6% 14%  0%   0%  85% 1% 85% 

A-line
*
 35% 4% 0%   <1% 95% <1% 95% 

Spiral 21% 100%  0%  0%    0%  0%   0% 

Flood/Spot 14% 22%  0%  22% 54% 2% 76% 

Tube 12% 9% 70% 10% 1% 9% 12% 

Bullet/Torpedo 1% 34%  0%  36% 30%  0%  66% 

Circline 1% 0%  100%  0%   0%   0%  0% 

Bug Light <1% 100%  0%   0%  0%    0%  0% 

Other <1% 100%  0%   0%   0%   0%  0% 

Dimmable
**

 10% 11% 2% 15% 67% 4% 82% 

Three-way
**

 2% 19% 1% 0%  80% 0%  80% 

Sockets per Household 42.3 11.8 3.8 1.9 23.3 0.7 25.3  
*
A-line bulbs are the typical shape for standard incandescent bulbs. A-line CFLs are made to look and feel like traditional incandescent bulbs. 

**
Dimmable and three-way bulbs also fall within shape categories and therefore are not additive; for non-CFL bulbs types, dimmability was determined by 

the control type, not by the bulb type.  
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The number of sockets per fixture stood at about 1.5 overall and for the most common bulb types (e.g. incandescents, CFLs, 

fluorescents, and halogens) (Table 2-29). Fixtures with LEDs had nearly three sockets, on average, largely because most of the bulbs 

are under-the-cabinet fixtures. Track lighting, pendant fixtures (including chandeliers), and ceiling fans tended to have the largest 

number of sockets per fixture overall and for both CFLs and incandescents. It is also worth noting that 4% of all fixtures contain both 

a CFL and an LED.   

Table 2-29: Average Number of Sockets by Predominant Bulb Type by Fixture Type 

(Base: All 2013 onsite respondents) 

Fixture Type All Fixtures  
CFL 

Fixtures 

Fluorescent 

Fixtures 

Halogen 

Fixtures 

Incandescent 

Only 

Fixtures 

LED 

Fixtures 

Unknown 

Bulb Type 

Empty 

Fixtures 

Sample Size 150 150 150 150 150 150 150 150 

Total Fixtures 71,129,808 22,477,786 6,500,779 3,191,078 37,574,841 602,146 511,905 271,272 

Track (n=35) 3.62 6.00 - 2.98 3.49 - - - 

Pendant (n=225) 2.68 1.84 1.87 1.00 3.10 1.33 - - 

Ceiling Fan (n=239) 2.38 2.42 1.00 1.00 2.48 - 1.13 1.00 

Wall Mount (n=572) 1.79 1.91 1.38 2.18 1.82 2.28 - 1.00 

Under Cabinet (n=104) 1.76 1.00 1.15 1.34 1.00 16.80 - - 

Floor (n=259) 1.47 1.53 1.00 1.60 1.45 - 1.00 1.00 

Flush Mount (n=1,038) 1.46 1.38 1.56 1.89 1.47 1.00 1.00 1.00 

Table (n=786) 1.07 1.08 1.03 1.06 1.08 1.00 - 1.00 

Recessed (n=718) 1.04 1.02 3.00 1.04 1.03 1.00 1.00 1.00 

Night Light (n=15) 1.00 - - - 1.00 - - - 

Other (n=258) 1.32 1.15 1.38 1.61 1.37 1.50 1.00 - 

All Fix Types (n=4,246) 1.49 1.40 1.46 1.53 1.54 2.92 1.03 1.00 
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2.3 Current Storage of CFLs30 

During onsite visits, technicians also counted the CFLs found in storage. The top of Table 2-30 

shows that the percentage of homes storing CFLs increased between 2009 and 2010, but has 

remained fairly stable since that time. Most households stored just one to five CFLs, but the 

percentage storing six or more CFLs has been slowly but steading increasing from 11% in 2009, 

to 13% in 2010 and 2012, and again to 14% in 2013. The mean number of CFLs in storage 

fluctuated between 1.4 in 2009 and 2.5 in 2010, with 2.1 in storage in 2013. 

Table 2-30: Current Storage of CFLs by Households 

(Base: All onsite respondents) 

All CFLs  2009 2010 2012 2013 

Sample Size 100 150 151 150 

Zero 72% 63% 62%
À
 65% 

One to five 18% 24% 25% 21% 

Six to fifteen 9% 9% 12% 13% 

Sixteen or more 2% 4% 1%
ɓ
 1%

ɓ
 

CFL Storage     

Total number of households 100 150 151 150 

Total CFLs in storage 139 380 247 310 

Mean number of CFLs in storage 1.4 2.5 1.6 2.1 
À 
Significantly different from 2009 at the 90% confidence level 
ɓ 
Significantly different from 2010 at the 90% confidence level 

 

                                                 
30

 We include a discussion of incandescent storage and stockpiling in Section 3.5 and Section 3.5. 
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Table 2-31 shows fluctuation in the percentage of stored CFLs found in homes that store the 

bulbs. In 2009, 2012 and 2013, the majority of stored CFLs were found in homes that stored six 

to fifteen CFLs, while in 2010, the majority were in homes that stored sixteen or more CFLs. In 

combination with the results shown in Table 2-30, these findings suggest that a few outliers from 

the 2010 sample are likely responsible for the different CFL storage patterns apparent in that 

year compared to the other years of the study. 

Table 2-31: Current Storage of CFLs by Percentage of CFLs in Storage 

(Base: All onsite respondents) 

All CFLs  2009 2010 2012 2013 

Sample Size 100 150 151 150 

Number of CFLs in storage 139 380 247 310 

One to five 28% 21% 36%
ɓ 
 28% 

Six to fifteen 50% 28%
À
 55%

ɓ
 59%

ɓ
 

Sixteen or more 22% 51%
À
 9%

Àɓ
 13%

Àɓ
 

À 
Significantly different from 2009 at the 90% confidence level 
ɓ 
Significantly different from 2010 at the 90% confidence level 

 

Looking at all bulbs in storage in 2012 and 2013 reveals that incandescent bulbs account for the 

majority (66%) of stored bulbs (Table 2-32). However, whereas halogen bulbs accounted for 

almost one in ten stored bulbs in 2012 (8%) that number dropped to only 3% in 2013. In contrast, 

CFL storage increased from 24% of all stored bulbs in 2012 to 31% in 2013.  

Table 2-32: Stored Bulbs 

(Base: All onsite respondents) 

 2012 2013 

Number of households 151 150 

Total Stored Bulbs 17,140,727 16,573,821 

Incandescent 66% 66% 

CFL 24% 31% 

Fluorescent 1% 1% 

Halogen 8% 3% 

LED <1% <1% 
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Onsite respondents who had CFLs or incandescent bulbs in storage also indicated what type of 

bulbs those stored bulbs would be used to replace. Both CFLs and incandescents in storage 

followed a similar trend, as follows: 

¶ Across all bulbs in storage (1,182) the majority (60%) would be used to replace 

whichever type of currently installed bulb burned out first. In other words, most stored 

bulb would be installed based on need. However, one out of five stored bulbs (21%) 

would specifically replace incandescents and one out of ten (9%) would specifically 

replace CFLs. 

¶ Looking only at CFLs in storage (357), again, the majority would be used to replace 

whichever type of bulb needed to be replaced first (68%). However, one out of four CFLs 

in storage (27%) would replace currently installed CFLs, with only 2% of stored CFLs 

replacing installed incandescents. 

¶ For incandescents found in storage (785), more than one-half (59%) would replace 

whichever type of currently installed bulb burned out first. But the remaining stored 

incandescents were more likely to replace currently installed incandescents (31%) than 

currently installed CFLs (<1%). 

Table 2-33: Type of Bulb Stored Bulb will Replace 

(Base: All stored bulbs) 

 Bulbs in Storage 

Type of Bulb to be Replaced 
All Stored 

Bulbs 
CFLs Incandescents Other

*  

Number of bulbs 1182 357 785 40 

CFL 9% 27% <1% 0% 

Incandescent 21% 2% 31% 3% 

Both/Whichever needs replacing first 60% 68% 59% 9% 

Same type of bulb as stored bulb 2% - - 75% 

Do not plan to use/ plan to throw out/recycle 2% 0% 3% 3% 

Other 3% 3% 3% 0% 

Donôt know 4% <1% 5% 9% 
* 
ñOtherò bulb type includes all stored halogen, fluorescent and LED bulbs, though only 3 of those bulbs were LEDs 

and only 6 were fluorescent. 
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2.4 Satisfaction with Installed CFLs 

Throughout the 2011 and 2012 consumer survey and onsite inventory studies, the Team has been 

exploring CFL satisfaction in some depth. Part of this exploration involves tracking the number of 

CFLs installed and purchased
31

 by self-reported CFL satisfaction. As shown in (Table 2-34), the 

87 respondents who noted they were satisfied with CFLs had an average of 15 CFLs installed 

compared to 12.5 CFLs among those who were less satisfied, although this difference was not 

statistically significant. The same trend emerged for both average saturation rates and average 

CFL purchases. Although satisfied CFL users showed higher saturation rates (33% vs. 27%) and 

purchase rates (4.5 CFLs vs. 2.4 CFLs) than less satisfied respondents, the differences did not 

reach significance. Further, the average saturation rate among less satisfied respondents also 

increased from 22% in 2012 to 27% in 2013, but this 5% increase was not significant as a result 

of the small sample sizes across both years (30 and 21 respondents, respectively).  

Table 2-34: Satisfaction with CFLs Compared to Those Installed CFLs 

(Base: telephone survey current or past CFL users, onsite respondents) 

 2012 2013 

Satisfaction 

n 

Average # 

of CFLs 

Installed 

Average 

Saturation 

Rate 

Average 

CFL 

Purchases n 

Average # 

of CFLs 

Installed 

Average 

Saturation 

Rate 

Average 

CFL 

Purchases 

Satisfied  85 14.1 35% 3.6 87 15.0 33% 4.5 

Everyone else  30 12.3 22%
*
 1.3

*
 21 12.5 27% 2.4 

*
 Significantly different from satisfied at the 90% confidence level 
 

                                                 
31

 See Section 3 for more on lighting purchase behavior. 
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3 Purchases of Lighting Products 

In order to ascertain lighting purchase behavior, 2013 onsite respondents indicated when they 

had obtained any of the CFLs found installed or stored in their homes. Time periods included 

early 2013 (January and February), July to December 2012, January to June 2012, and before 

2012. Here, however, we report the results for all bulb purchases relevant to the current survey 

waveðthat is, 2012 and early 2013ðtogether.
32

 We also compare the results presented here to 

those from the previous inventory.  

3.1 Number and Type of CFLs and LEDs Purchased 

Table 3-1 on the next page summarizes the number of CFLs 2012 and 2013 onsite households 

recalled purchasing in the year prior to the inventory.
33

 More than one out of three onsite 

respondents (36%) reported obtaining one or more CFLs in the previous year. Households 

buying CFLs in 2012 and 2013 usually purchased 15 or fewer CFLs, although respondents in 

2013 were less likely to report buying only one to five standard CFLs compared to 2012 

respondents. Most of the CFLs purchased by 2013 onsite respondents were standard CFLs; 16% 

of 2013 respondents bought specialty CFLs. Purchasers typically bought fewer than five 

specialty bulbs.  

                                                 
32

 Onsite households purchased very few CFLs and LEDs in early 2013 (67 in total); this is similar to early 2012, 

and reviewers to that effort suggested that, in the future, we combine the small number of bulbs purchased in the 

first few months of the new year with those from the previous year. 
33

 While self-reported, onsite households recalled when they bought these CFLs while looking at the specific bulb 

with the onsite technician. Although still subject to self-reporting error, the Team has found this approach to provide 

more reliable estimates of the number of CFLs purchased in a time period than asking about number of bulbs 

purchased during a telephone survey.  
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Table 3-1: CFLs Purchased in Previous Year by Household and Type 

(Base: All onsite respondents) 

 
Onsite 

2012 2013 

Sample Size 151 150 

All CFLs    

Zero 62% 64%
 
 

One to five 16% 17%
 
 

Six to fifteen 16% 14%
 
 

Sixteen or more 4% 5%
 
 

Standard CFLs   

Zero 65% 70%
 
 

One to five 22% 14%
§
 

Six to fifteen 10% 12%
 
 

Sixteen or more 2% 4%
 
 

Specialty CFLs   

Zero 80% 84% 

One to five 16% 10% 

Six to fifteen 2% 5% 

Sixteen or more 1% 1% 
§ 
Significantly different from 2012 at the 90% confidence level 

Onsite respondents purchased an average of 3.4 CFLs in 2012 and early 2013 (Table 3-2). 

Standard CFLs accounted for 71% of the most recent purchases, while specialty CFLs accounted 

for 29%. These percentages are equivalent to purchasing rates from the 2012 sample. 

Table 3-2: Number of CFLs Purchased in Previous Year by Type  

(Base: All onsite respondents) 

 
Onsite 

2012 2013 

Sample Size 151 150 

All CFLs    

Total CFLs purchased 468 504 

Mean number of CFLs purchased 3.1 3.4 

% of all CFLs purchased 100% 100% 

Standard CFLs   

Total CFLs purchased 342 356 

Mean number of CFLs purchased 2.3 2.4 

% of all CFLs purchased 73% 71% 

Specialty CFLs   

Total CFLs purchased 127 149 

Mean number of CFLs purchased 0.8 1.0 

% of all CFLs purchased 27% 29% 
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In order to extrapolate these purchases to all households in Massachusetts, the Team weighted 

the purchases of CFLs to the population of all households in the state. This extrapolation 

suggests that onsite households purchased approximately 8.4 million CFLs in 2012 and early 

2013 (Table 3-3). Standard spiral CFLs accounted for 5.9 million of the CFLs purchased while 

households purchased a total of 2.5 million specialty CFLs over the same time period. The 

estimated increase in CFLs purchased in 2012 over what we observed for 2011 suggests that the 

first year of EISA implementation did not boost CFL purchases. This conclusion coincides with 

findings from the telephone survey that at least some consumers were able to find 100-Watt 

incandescent bulbs on store shelves late in 2012. It may be that the impacts of EISA on CFL 

purchases have been delayed as stores sell through their stock of 100-Watt incandescents or that 

EISA may not have a great impact on CFL purchase rates; continued tracking of this measureð

as well as evaluation of the PAsô new market lift programðwill help to clarify these impacts. 

Table 3-3: Estimates of all CFLs Purchased in Massachusetts 

(Base: All onsite respondents) 

Products 
2011 (by 2012 

sample) 

2012 (by 2013 

sample) 

Total CFLs Purchased 7,957,295 8,445,249 

Standard CFLs   

Total CFLs Purchased 5,779,861 5,954,987 

% of All CFLs Purchased 73% 71% 

Specialty CFLs   

Total CFLs Purchased 2,177,435 2,490,262 

% of All CFLs Purchased 27% 29% 

 

The number of LEDs purchased in 2012 and early 2013 was less than that of CFL purchases in 

the same time period. Only 35 LEDs were purchased by onsite respondents over this time period. 

The sample sizes are too small to extrapolate the results to the population, as doing so would 

exaggerate potential bias in the estimates. It is likely that sales of LEDs will continue to increase 

over the coming years if the price continues to decrease and resolves some of the persistent 

concerns with CFLs such as mercury, light quality, slowness to brighten, and dimmability.  

3.2 Tracking CFLs Over Time  

The Team has been involved in tracking CFL use, storage, purchases, and shipments for the 

Massachusetts PAs since 2005. In addition, the Team performed a measure life study for PAs 

throughout New England that allow for the estimation of annual failure rates for CFLs based on 

how long the bulbs have been installed. Together, these data allow us to explore trends in the 

CFL market, including the possibility that numerous CFLs purchased in 2012 could be replacing 

CFLs that have recently burned out. The analysis helps to answer the question of why CFL 
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saturation has not increased much since 2009 despite the fact that program and non-program 

CFLs sales have numbered in the millions.  

Figure 3-1 compares estimates of program-level sales, market-level sales, national CFL 

shipments, and CFLs found installed or in storage in homes for 2005 through 2012 (CFL use 

estimates for 2006 and 2008 are extrapolated, hence the use of non-filled markers on the trend 

line). The data suggest that the number of CFLs found in homes and estimates of market-level 

sales in Massachusetts tend to mirror trends in national shipments, while program-supported 

sales follow a separate trend. The different trend line for program-supported sales is to be 

expected, as the memoranda of understanding (MOUs) between program partners and PAs have 

placed limits on program-supported sales. Note that program-supported sales accounted for 73% 

of total CFL sales in 2011 and 2012.  

We also examined the change in the number of CFLs across years in terms of market- and 

program-level sales as well as CFLs installed and in storage in homes (Figure 3-2).
34

 This 

analysis also suggests that the change in the number of program-supported bulbs does not mirror 

the change in the number of CFLs found in homes. In fact, for most years, when program-

supported sales were higher, the total number of CFLs tended to decrease, and vice versa; only 

2012 stands in contrast to this trend, and this could be due to an actual change in the pattern or be 

an artifact of the new sampling approach. Another important observation relates to CFLs in 

storage: they tend to cycle, with increases in prior time periods being offset fairly closely by 

decreases in subsequent time cycles; moreover, the installation of stored CFLs has tended to be 

associated with an overall decrease in the number of CFLs in the home, suggesting that at least 

some of these stored bulbs have been replacing previously installed CFLs.  

 

                                                 
34

 Note that some of the periods cover two years due to the availability of data and our desire not to distort results by 

using the extrapolated estimates shown in Figure 3-1 above. 
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Figure 3-1: CFL Use, Sales, and Shipment Estimates 2005 to 2012 

 

Sources: Total CFLs in homes, market-level sales, and program-level sales for 2005 to 2010 as compiled for the 2010 Delphi Panel.
35

 Total CFLs in homes and 

market-level sales for 2011 and 2012 from the onsite visits discussed in this report. Program-level sales in 2011 and 2012 provided by the PAs or their data 

tracking vendors. National shipment data as compiled from the Department of Commerce. 

                                                 
35

 NMR. ñEstimating the Net-to-Gross Ratio for the 2009-2010 Massachusetts ENERGY STAR Lighting Program: Delphi Panelist Response Summary.ò 

Appendix G in Massachusetts ENERGY STAR Lighting Program 2010 Annual Report.  Delivered June 16, 2011. 
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Figure 3-2: Change in CFLs Sales and CFLs Found in Homes 2005 to 2012 
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Beginning with the 2012 onsite report, the Team also began tracking the possible number of 

CFLs purchased in a given year that could be replacing CFLs that have recently burned out. 

Table 3-4 summarizes this approach for possible CFL failures in 2012. 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 CFLôs life and extrapolates failure rates for 

the seventh through fifteenth years based on the previous rates of failure (see Table 3-4; in this 

table, cells with empirically observed or derived data are shown in white, and cells with 

extrapolated data are shaded gray).
36

 Moreover, this approach takes the history of market-level 

CFL purchases in Massachusetts between 1998 and 2012 into account, with purchase data for 

2005 to 2012 reported in prior studies delivered to the PAs
37

 and data for 1998 extrapolated from 

program-level sales relative to national shipment trends (see Table 3-4). At this point having 

both installation and failure rates, we estimated the total number of bulbs installed by year as 

described in Table 3-4. We applied the failure rates to those installations, allowing us to estimate 

the burnouts per year. This approach estimates 2012 CFL burnouts to be about 5.8 million. 

Moreover, this method suggests that a total of 32.1 million CFLs have burned out since the start 

of the PAsô lighting programs in 1998. If this is the caseðand if households are replacing these 

burned out CFLs with newly purchased CFLsðthis analysis helps to explain why the large 

number of CFLs sales have not translated into increased socket saturation.  

 

                                                 
36

 NMR and RLW. Residential Lighting Measure Life Study. Delivered to the New England Residential Lighting 

Program Sponsors, June 10, 2008. 
37

 Nexus Market Research (now NMR), RLW Analytics, Inc. (now KEMA), and Dorothy Conant. Market Progress 

and Evaluation Report (MPER) for the 2007 Massachusetts ENERGY STAR
®
 Lighting Program. Delivered to the 

Program Administrators on July 1, 2008. NMR. Market for CFLs. 2009. NMR. Market for CFLs. 2010. 
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Table 3-4: 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  

Cumulative    79,008,024 74,502,450 32,064,157  
* 

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 yearsô 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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3.3 Manufacturers of CFLs and LEDs Obtained in 2011 and 2012 

The Team collected information on the manufacturers of the CFLs and LEDs obtained in 2012 

and early 2013, and also reportsðbut does not highlightðthis same information for bulbs 

obtained in 2011.  

Table 3-5 lists the number of standard CFLs, specialty CFLs, and LEDs purchased for each 

manufacturer. We report the unweighted number of bulbs purchased because of the relatively 

small sample sizes of purchases for each manufacturer. Ecosmart (94 total CFLs; the current 

Home Depot brand name) accounted for the largest number of CFLs that respondents reported 

purchasing in 2013. Sylvania (59 total CFLs) and TCP (56 total CFLs) were the second and third 

largest manufacturers, respectively. Additionally, General Electric accounted for 35 total CFLs, 

and Greenlite accounted for an additional 33 total CFLs.   

When reviewing the purchase of LEDs in 2012, Philips is the leading manufacturer of LEDs at 

11 bulbs purchased or 31% of the total. Like total CFLs, Ecosmart also led the number of 

specialty CFLs purchased in 2012 at 39 bulbs. This was followed by General Electric (17 

specialty CFLs), and Greenlite and FEIT (12 specialty CFLs each). It is important to note that the 

self-reported date of purchase is subject to respondent error, and the date of actual purchase may 

differ. However, the onsite technician determines manufacturer by looking at the actual bulb; 

therefore, the manufacture data are more reliable than the date of purchase. 
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Table 3-5: Total Purchases by Manufacturer 

 
Total Number of Bulbs 

Manufacturer  
2011 (by 2012 sample) 2012 (by 2013 sample) 

Special. Stand. LED Total Special. Stand. LED Total 

Ecosmart 65 0 0 65 53 41 0 94 

Sylvania 25 0 8 33 48 21 5 74 

TCP 29 0 0 29 38 18 1 57 

Feit 20 1 29 50 27 19 2 48 

Earthmate 1 12 0 13 33 3 0 36 

Greenlite 2 0 0 2 20 12 0 32 

GE 72 7 1 80 12 19 0 31 

Philips 42 1 1 44 3 11 11 25 

Helical 0 0 0 0 20 0 1 21 

Maxlite 9 0 0 9 9 10 0 19 

N:Vision 18 0 0 18 15 3 0 18 

Utilitech 2 0 0 2 10 6 1 17 

Not Available 3 0 41 44 5 1 7 13 

Harmony 14 0 0 14 2 5 0 7 

Energetic 0 0 0 0 1 4 0 5 

Bright Effects 5 0 0 5 2 2 0 4 

Lights Of America 5 0 2 8 1 3 0 4 

Clearlite 0 0 0 0 2 2 0 4 

Great Value 0 0 0 0 3 0 0 3 

Spring Light 4 0 0 4 2 1 0 3 

Sunlite 0 0 0 0 1 2 0 3 

CDL 0 0 0 0 0 0 3 3 

Commercial Electric 8 0 0 8 0 2 0 2 

Ikea 0 0 0 0 0 2 0 2 

Conserve Energy 5 0 0 5 2 0 0 2 

Globe 4 0 0 4 1 0 1 2 

ECO 0 0 0 0 0 0 2 2 

ECS 0 0 0 0 0 0 2 2 

Living Solutions 0 0 0 0 2 0 0 2 

Niagara 0 0 0 0 0 2 0 2 

Panasonic 0 0 0 0 0 1 0 1 

Ottlite 0 0 0 0 1 0 0 1 

Tospo 0 0 0 0 0 1 0 1 

LG 0 0 0 0 1 0 0 1 

Westinghouse 4 0 0 4 0 0 0 0 

Broada 5 0 0 5 0 0 0 0 

Fresh 1 0 0 1 0 0 0 0 

Hampton Bay 0 0 1 1 0 0 0 0 
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3.4 Types of Stores where Respondents Shop for Light Bulbs 

The onsite respondents were asked the date and location that they had purchased the CFLs 

installed in their homes. CFL bulb counts were then extrapolated to the larger Massachusetts 

population to provide an estimate of likely bulb sales statewide. Figure 3-3 shows the proportion 

of bulbs purchased by type of store and Table 3-6 provides additional details on bulb 

manufacturers by store type. Nearly one-half (48%) of the CFLs purchased in 2012 and early 

2013 (254 bulbs) were bought at home improvement stores.  

Interestingly, PA programs served as the next most common source of CFLs obtained in 2012 

and early 2013, accounting for 12% of the bulbs (the Team found a similar percentage in the 

2012 onsite). Another major source of CFL purchases in this time period was hardware stores 

and warehouse stores. These establishments sold 19% (102 bulbs) of the total CFLs for the year. 

Importantly, smaller quantities were purchased online or at bargain stores, and grocery stores. 

Twenty-nine of the bulbs in the current sample were purchased by respondentsô landlords or 

building management. 

Figure 3-3: Types of Stores where Bulbs Were Purchased 
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Table 3-6: Types of Stores where Bulbs Were Purchased 

(Base: All onsite respondents) 

Store Type 
Home 

Improve

-ment 

EE 

Program
**  

Hard-

ware 

Ware-

house 
Online 

Land-

lord  
Bargain 

Grocery/

Super-

market 

Mass 

Merch/ 

Discount 

Drug-

store 

Home 

Furnish 
Other 

Donôt 

Know 

Sample Size 150 150 150 150 150 150 150 150 150 150 150 150 150 

# of CFLs 

Purchased* 
254 63 59 43 32 29 11 8 8 2 2 1 16 

Ecosmart 89 0 5 0 0 0 0 0 0 0 0 1 0 

Sylvania 32 2 10 6 13 0 2 4 2 0 0 0 2 

TCP 22 27 1 0 7 0 0 0 0 0 0 0 0 

Feit 21 2 4 20 0 0 0 0 0 0 0 0 0 

Earthmate 1 4 2 0 0 29 0 0 0 0 0 0 0 

GE 12 5 13 0 0 0 0 1 1 0 0 0 0 

Greenlite 16 0 2 0 0 0 6 0 0 0 0 0 0 

Philips 7 2 5 0 5 0 0 2 2 0 0 0 0 

Helical 17 0 0 0 2 0 0 1 0 0 0 0 1 

N:Vision 5 0 1 13 0 0 0 0 0 0 0 0 9 

Utilitech 4 10 0 3 0 0 0 0 0 0 0 0 0 

Maxlite 1 0 5 0 0 0 2 0 0 0 0 0 0 

DK 2 1 3 0 3 0 1 0 0 0 0 0 4 

Other 25 10 8 1 2 0 0 0 3 2 2 0 0 
*
 Results subject to rounding error 

**
 Energy Efficiency Provider Programs mentioned by onsite participants included: MassSave, Cool Energy Education Program, National Grid Program, 

Weatherization, and NSTAR Energy Program  
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3.5 EISA and Possible Stockpiling 

As mentioned earlier, EISA included new efficiency standards for lighting products. The 

legislation began its implementation in January 2012 when 100-Watt incandescent bulbs could 

no longer be manufactured or imported into the United States; January 2013 ushered in the phase 

out of 75-Watt incandescent bulbs. EISA has naturally raised some concerns about the 

stockpiling of incandescent bulbs. Earlier telephone survey results suggested that approximately 

one-quarter of respondents were likely to stockpile 100-Watt incandescent bulbs and that about 

one-fifth were likely to stockpile 75-Watt incandescent bulbs. Respondents likely to stockpile 

also indicated that they had, indeed, bought more 100-Watt incandescents in the months 

preceding the survey than those who were not likely to stockpile.
38

 However, when asked about 

their actual stockpiling of 100-Watt incandescents, only 9% of respondents reported having 

actually stockpiled those bulbs. Given the concern about stockpiling and the self-reported 

tendency of some telephone survey respondents to stockpile, an important aspect of the onsite 

inventory was to search for evidence of actual stockpiling of incandescent bulbs. Because actual 

stockpiling behavior may differ from self-reported behavior, the Team believes that onsite 

verified evidence of stockpiling is a more valid indicator of this behavior. 

                                                 
38

 NMR, Massachusetts Consumer Survey Results, 2012. 
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During the onsite visit, the Team searched for stored incandescent bulbs and explored whether 

self-reported likelihood to stockpile related to actual stockpiling behavior verified onsite. We 

found approximately four incandescent bulbs between 40-Watts and 100-Watts in storage in 

onsite homes on average, which is comparable to what we found last year (Table 3-7). However, 

in 2012 households that reported being most likely to stockpile incandescent bulbs had more 

incandescent bulbs in storage than households that said they were less likely to stockpile, in 2013 

actual incandescent stockpiling was not related to self-reported tendency. Those respondents who 

reported being ñvery unlikelyò to stockpile actually had more incandescent bulbs in storage on 

average (4.5) than those who indicated being ñvery likelyò to stockpile (1.3). On closer 

examination, these results are largely influenced by a small number of respondents who reported 

being very unlikely to stockpile, but who actually had a large number of incandescents in 

storage. One respondent who reported being very unlikely to stockpile had 51 incandescents 

between 40- and 100-Watts stored, while two other respondents had 44 and 41, respectively. 

Further, of those three respondents, roughly one out of four of their stored bulbs were over 75-

Watts.  

Table 3-7: Likelihood of Buying and Saving Extra 40- to 100-Watt Incandescent Bulbs 
after Phase-out 

(Base: All Respondents) 

 2012 2013 

Li kelihood 

% of 

Respondents 

(sample size 

unweighted) 

Ave. 40- to 

100-Watt 

Stored 

Count All 

Incand. 

Stored 

(weighted) 

% of 

Respondents 

(sample size 

unweighted) 

Ave. 40- to 

100-Watt 

Stored 

Count All 

Incand. 

Stored 

(weighted) 

Overall 151 4.0 594 150 3.8 648 

Very likely 8% (10) 8.6 98 9% (13) 1.3 21 

Somewhat likely 14% (20) 4.6 93 9% (14) 4.7 75 

Somewhat unlikely 17% (24) 3.5 87 11% (16) 2.0 48 

Very unlikely 58% (95) 3.6 316 69% (104) 4.5 496 

Donôt know 4% (2) -- -- 2% (3) 1.9 8 
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In an attempt to address the possibility that EISA was driving incandescent storage, the 

technician asked all households storing 100-Watt and 75-Watt incandescent bulbs why they were 

doing so. The most popular response in 2013 for 100-Watt incandescents, cited by 12 out of the 

20 respondents, was liking to have extras on hand. An additional three respondents mentioned 

that they had 100-Watt bulbs in storage as a back-up to replace 100-Watt incandescent that 

burned out. As with storage of 100-Watt bulbs, the most common response for storing 75-Watt 

incandescents was to have extras, cited by 11 of the 20 respondents storing 75-Watt bulbs. An 

additional seven revealed they were storing them for when their current 75-Watt bulbs burn out. 

All responses are shown in Table 3-8. Therefore, it seems as if households do stockpile 

incandescent bulbs but, at this time, they are not explicitly tying this behavior to EISA. Of 

course, it is possible that consumers are being influenced by ñstock up nowò campaigns in stores, 

which are EISA driven, even if the consumer does not realize it. Unfortunately, because we have 

only started tracking incandescent storage, the Team does not have evidence to confirm or deny 

that stockpiling behavior now differs from what occurred prior to 2012.  

Table 3-8: Why Respondents Purchased and Stored 75 and 100-Watt Incandescents 

(Base: Respondents with 100-Watt Incandescents in Storage) 

Reason 
2012 2013 

100 Watt Bulbs 100 Watt Bulbs 75 Watt Bulbs 

Total 18 20 20 

As a back-up/to replace burned out 100 Watt bulbs 7 3 - 

As a back-up/to replace 75 Watt bulbs - - 7 

I like to have extras 4 12 11 

For the wattage 1 - - 

They were there when we moved in 1 - - 

Because they will stop being made/EISA 1 - - 

Other 1 2 0 

Donôt know/no reason 3 4 2 
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4 Novices and Experts 

The Winter 2012 telephone survey noted several interesting differences between respondents 

categorized as CFL novices (those not aware of CFLs or self-reporting current household use of 

four or fewer CFLs) and CFL experts (those reporting current household use of five or more 

CFLs).
39

 Key differences included lighting and purchase behavior and likely reactions to EISA 

but also a generally higher level of knowledge about lighting-related issues and conceptsðwhat 

we have called ñlighting savvy.ò Given the concerns about the accuracy of self-reported CFL 

use, however, we include analyses here to elucidate how accurately respondents cited the number 

of CFLs installed. In support of the proposed differences in lighting savvy, nearly all (96%) of 

the onsite respondents who had indicated that they had five or more CFLs installed (i.e., experts) 

actually had that many CFLs installed (Table 4-1). Conversely, less than one-half (46%) of those 

who reported having four or less CFLs installed (i.e., novices) actually had that few CFLs 

installed in their homes. The error in self-reporting among CFL novices is in part explained by 

respondents who said they were not aware of CFLs actually having CFLs installedðin fact, on 

average, unaware respondents who took part in the onsite had an average of 10 CFLs in the 

home, Table 4-2 on the next page). Moreover, because experts have made a conscious decision 

to change numerous sockets to CFLs, they may pay greater attention to lighting than novices do, 

resulting in more accurate recall of the number of CFLs they have installed. Despite the error in 

self-reported use, the analysis does confirm that, while respondents may not be able to report the 

exact number, they still tend to have a pretty good idea of whether they have ña lotò or ña fewò 

CFL installed. 

Table 4-1: Self-Reported vs. Installed CFLs 

(Base: All onsite respondents) 

  
CFL Novices 

(self-reported not aware of CFLs or four 

or fewer installed) 

CFL Experts 

(self-reported five or more installed) 

Sample Size
* 66 83 

 

Actual % with self-reported # of 

CFLs installed 

Actual 

Mean 

Actual % with self-reported # of 

CFLs installed 

Actual 

Mean 

Four or fewer 

(including no CFLs)  
46% 2 4% 3 

Five or more 54% 9 96% 18 

Overall - 6 - 18 
*
One respondent reported not knowing how many CFLs were installed  

 

                                                 
39

 Delivered by NMR to the PAs on May 30, 2013. 
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Table 4-2: Installed CFLs in Households of Novices Not Aware of CFLs 

(Base: Onsite respondents who were not aware of CFLs aided or unaided; unweighted) 

  Novices Not Aware of CFLs (n=10) 

 
Actual count with self-

reported # of CFLs installed 

Actual Mean of Installed 

Bulbs 

Four or fewer (including no CFLs)  3 3 

Five or more 7 12 

Overall 10 10 

 

Not surprisingly, socket saturation was higher among CFL experts (41%) than among CFL 

novices (22%), indicating that experts have a greater portion of their home sockets filled with 

CFLs than novices (Table 4-3). In addition, LED saturation (2%) was also higher for experts 

than novices (<1%); although the sample sizes of LED users are small, this finding refutes the 

hypothesis that LEDs will more readily be adopted by households that dislike CFLs and instead 

supports the hypothesis that households that already embrace CFLs will also be more likely to 

give LEDs a try.  

Table 4-3: Socket Saturation by CFL Experience and Home Ownership Status 

(Base: All onsite respondents) 

  Overall CFL Novices CFL Experts 

Sample Size 149
* 66 83 

CFL Saturation 31% 22% 41% 

LED Saturation 1% <1% 2% 
*
One respondent reported not knowing how many CFLs were installed  
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5 Conclusions and Recommendations 

Based on the onsite analysis, the Team concludes that most households in Massachusetts use 

CFLs, even if some of them are dissatisfied with the products or are not aware that they are using 

them. Despite high rates of penetration (i.e., households using CFLs), the number of CFLs in use 

and the percentage of sockets in which they are installed appears to have leveled over the past 

three years, and there is evidence that recently purchased CFLs are largely being used to replace 

installed CFLs that have burned out. Between 2009 and 2010, statistically significant gains were 

made in increasing the number of specialty CFLs in homes, but this increase was not repeated 

between 2010 and 2013. LEDs remain an emerging technology in Massachusetts, with very few 

homes using any LEDs bulbs; most of the LED bulbs in use do not adhere to the A-line profile 

and are installed in track lighting or under cabinets. When considering the most energy-efficient 

bulbs typesðCFLs, LEDs, and fluorescent tubesðsaturation currently stands at around 40%. 

Most sockets in the state could still be converted to CFLs and LEDs using bulb shapes and sizes 

already availableðand often program supportedðat stores where consumers buy most light 

bulbs.  

Use of incandescent bulbs has decreased, but this trend started well before the January 1, 2012, 

implementation of the first phase of EISA. The rate at which sockets are being converted away 

from incandescents will likely accelerate with later stages of EISA, particularly the 2014 

implementation of the 60-Watt phase-out. The question remains: what bulbs will consumers 

adopt in place of incandescent bulbs? The saturation results suggest that, even while CFL 

saturation has stagnated, households have increased the number and proportion of sockets filled 

with halogens, although virtually none of those found in onsite homes were the more recently 

introduced A-line variety; instead, consumers used pin-base and flood-shaped halogens. Yet, the 

Team expects that the use of A-line halogen bulbs will increase as incandescents become scarce 

simply because they look so much like traditional incandescent bulbs; consumers may not even 

realize that they are buying halogens. Continued incentives for all types of CFLs and LEDs, 

lower prices and greater availability of LEDs and increased education focusing on A-line CFLs 

could help offset consumersô move toward the less efficient A-line halogen.
40

 Whether 

increasing the saturation of energy-efficient lighting remains a challenge for the program will 

depend on how consumers respond to EISA over the next few years. Therefore, continuation of 

incentives for all types of CFLs and LEDs should be paired with continued regular tracking of 

saturation to understand if and how saturation shifts in the coming years.  

Finally, we found some mixed and inconclusive evidence of incandescent stockpiling; in 2012, 

households who self-reported being likely to stockpile actually had more incandescents in 

storage. In 2013, incandescent storage rates did not vary significantly by self-reported likelihood 

                                                 
40

 Focus groups held in Connecticut in fall 2011 suggested that consumers wary of CFLs for certain applications 

enjoyed the shape and light quality of A-line CFLs that were included in a light bulb demonstration. See NMR 

Group, Inc. 2011. Connecticut Lighting Focus Groups: Exploration of Changes in the Lighting Market and 

Reactions to Various Efficient Lighting Choices. Delivered to the Energy Efficiency Board in December 2011.  
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to stockpile. Overall, onsite households are storing, on average, about four incandescents, the 

size of one typical pack of these bulbs, although it should be noted that some households had 

dozens of incandescents stored for future use. In short, stockpiling is occurring, but is unclear if 

this is due to EISA or reflects normal storage behavior. However, it is possible that EISA-

induced stockpiling may increase with the impending 2014 phase-out of the popular 60-Watt 

bulb, but, for now, it appears that stockpiling rates are likely to remain low and confined to a 

small but important subset of consumers.  

Based on the results of the onsite inventory, the Team suggests the following recommendations 

and considerations. 

Recommendation 1: Continue tracking the Massachusetts lighting market through regular 

consumer surveys, onsite saturation studies, shelf stocking surveys, and supplier interviews. 

The regular trackingðoften annual or bi-annualðof the Massachusetts residential lighting 

market since the late 1990s has yielded a time series of lighting market trends that exists for no 

other jurisdiction in the nation. Continued tracking through at least 2015 and possibly beyond 

will help the PAs understand the effect of EISA more fully and design programs that respond to 

these impacts. It will also help them to prepare for the second phase of EISA that goes into effect 

in 2020. Tracking of standard and specialty styles of all bulb types should be an integral part of 

these studies. 

Recommendation 2: The PAs should perform a net-to-gross study as one has not been 

performed since 2010. This study would help to clarify whether current program-supported 

sales are helping to prevent backsliding to incandescents or incandescent halogen bulbs or 

whether they represent a high amount of free ridership. The Team completed a comprehensive 

NTG study in 2010 but no further NTG studies have been completed since that time. Given the 

implementation of EISA and the stagnation in energy-efficient lighting saturation, a new NTG 

study may be needed in order to understand the current impact of the PAs energy-efficient 

lighting programs. 

Consideration 1: Consider revisions to program design to reinvigorate adoption of standard 

and specialty CFLs. These revisions should include updated marketing strategies to boost use 

of energy-efficient bulbs in standard and specialty applications. A high-volume program would 

need to continue with the PAsô current upstream approach. Even so, the slowing saturation calls 

for other creative approaches. NMR understands that the PAs will soon pilot a market lift 

strategy to promote CFLs and LEDs, and the program design incorporates an evaluation strategy 

that will facilitate determining program impact. It may be worth considering some new 

approaches in addition to market liftðperhaps some approaches that are untried and could be 

explored. NMR does not have evidence of the efficacy of these approaches; they are offered 

simply for PAsô consideration. It may be worthwhile to explore the feasibility of some of the 

following approaches, perhaps in the form of pilots: 

¶ The Team has been told that the PAs will be applying greater support to A-line CFLs 

and will be treating them differently than other specialty CFLs. We support this 
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strategy and careful evaluation of whether it contributes to a reinvigoration of CFL 

adoption in previously unconverted sockets.  

¶ Bulb buyback programs ï Either buying working incandescents back at slightly 

below their retail value or offering to replace incandescents with CFLs. This could be 

accomplished at store kiosks or another central location. The incandescent buyback 

could also be tied to a program that encourages consumers to install all of the CFLs 

and LEDs they buy in a multipack rather storing the extras in a multipack until a bulb 

burns out. A buyback program may make them feel more comfortable about 

removing ña bulb that still worksò than simply throwing it away. 

¶ Consider cross-promotion of CFLs and LEDs with other residential programs. For 

example, the PAs could offer a discounted pack of energy-efficient bulbs to 

households that take part in appliance recycling program or who purchase incented 

energy-efficient appliances or consumer electronics.  

¶ Incenting retail partners to reduce their stock of incandescents and incandescent 

halogens. While this may initially appear to be outside the normal toolkit of program 

options for the PAs, in reality, the market lift approach likely leads to the same action 

of partners reducing their stock of less efficient bulbs to meet CFL and LED sales 

targets.  

Consideration 2: Continue working with the residential retail products and other residential 

evaluation Teams as well as program implementers to understand the dynamics of consumer 

satisfaction with CFLs and LEDs more fully. The telephone survey demonstrated that 

respondents who say they are satisfied with CFLs often have similar concerns about the 

technology as those who are dissatisfied with CFLs. The onsite analysis suggested that 

dissatisfied households used and purchased fewer CFLs, on average, than did those that were 

satisfied with CFLs although, unlike the 2012 onsite report, the differences were not statistically 

significant. The telephone survey analysis of CFL experts and novices revealed the interesting 

insight that both groups dislike the same things about CFLs and at the same rates. However, CFL 

experts were willing to overlook the things they did not like to benefit from the energy and bill 

savings and the long bulb life; novices were not willing to do so.
41

 Future research should 

continue to explore the dynamics of CFL and LED satisfaction and what makes some 

respondents ñcross overò to being users and others remain steadfastly against using efficient 

lighting. 

Consideration 3: Continue efforts to educate consumers about their bulb choices post-EISA, 

helping them to make the most efficient choices possible for their lighting needs. This 

recommendation echoes those made in the telephone survey report, but its importance is 

                                                 
41

 As explained in the telephone survey report (delivered on May 30, 2013) novices were more likely than experts to 

have lower education levels, to rent, and to live in multifamily homes, but none of these characteristics seem to 

explain differences in CFL satisfaction.   
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highlighted by the fact that consumers currently have little awareness of A-line halogens but are 

fairly aware of CFLs. The opportunity exists now to help them understand the benefits of using 

CFLs and LEDs over halogens in most applications in the home.  

Consideration 4: The PAs may also consider conducting a technical review of specialty CFLs 

and LEDs and A-line CFLs and LEDs to determine which warrant program support. Specialty 

sockets represent 38% of all sockets in homes in Massachusetts. Consumers still use very few 

specialty CFLs (8%) and the consumer survey as well as anecdotal evidence suggest that 

dimmable CFLs do not work properly and that reflector CFLs tend to burn out prematurely. A-

line CFL quality also remains a concern to some commentators. Consumers are just now starting 

to use specialty LEDs, and the jury is still out on whether A-line LEDs and specialty LEDs will 

meet consumer demands for dimmability and other specialty socket needs. If the PAs want 

consumers to switch to energy-efficient bulbs in these sockets, they must make certain to 

promote high quality bulbs that will meet consumer demands for dimmability and bulb life. This 

assessment should also weigh the benefits and costs of shifting program resources from specialty 

CFLs to A-line LEDs and specialty LEDs. 

Consideration 5: Work with evaluators to identify reliable ways of distinguishing between 

incandescent and incandescent halogen bulbs. Except for the clear class styles, it is very 

difficult to distinguish between incandescent and incandescent halogen bulbs just by looking at 

them. Stated wattage provides a possible way to tell the bulbs apart, but not all bulbs have 

wattage stamped on them. In order to track saturation of these bulb types accurately in the years 

to come, the PAs and evaluators will have to settle on a reliable method of identifying them. 
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Appendix A Onsite Respondentsô Characteristics 

In order to determine any potential sources of bias, the Team also examined how closely onsite 

households resembled those responding to the telephone survey as well as the state population. 

Key indicators examined included awareness and familiarity with energy-saving light bulbs, 

housing characteristics, and social attributes.  

A.1 Awareness of and Familiarity with Energy-Efficient Bulbs 

The current sample of onsite respondents resembled the telephone survey respondents in reported 

CFL awareness, although the onsite sample showed slightly higher awareness levels (Table A-1). 

Similarly, the onsite sample in 2013 reported similar but in some cases, slightly higher levels of 

familiarity with energy efficient bulb types. (Table A-2). 

Table A-1: Awareness of CFLs 

(Base: All respondents) 

Awareness 
Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 150 600 150 

Yes 93% 94% 87% 93% 

No 8% 6% 13% 7% 

Donôt know/refused 0% 0% 0% 0% 
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Table A-2: Familiarity with Energy-Saving Bulb Types 2011 

(Base: All respondents) 

Familiarity with CFLs  
Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 150 600 150 

Very familiar 29% 34%
ÿ
 32% 39%

ÿ
 

Somewhat familiar 40% 38% 37% 39% 

Not too familiar 17% 16% 13% 12% 

Not at all familiar 6% 6% 4% 4% 

Not aware of CFLs 8% 6% 13% 
§ÿ

 7%
§§

 

Donôt know / refused <1%
ÿ
 0% <1% <1% 

Familiarity - LEDs 
Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 150 600 150 

Very familiar 16% 14% 17% 21% 

Somewhat familiar 24% 30% 29% 34%
ÿ 

Not too familiar 25% 23% 24% 21% 

Not at all familiar 34% 33% 30% 25%
ÿ 

Donôt know / refused <1% 1% <1% 0% 

Familiarity ï Halogen 

Bulbs 

Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 150 600 150 

Very familiar 32% 38% 29% 
§
 34% 

Somewhat familiar 37% 40% 35% 38% 

Not too familiar 12% 11% 17% 15% 

Not at all familiar 19% 10%
ÿ 
 19% 

§
 13%

ÿ
 

Donôt know / refused <1% 0% <1% 0% 
ÿ 
Significantly different from Winter 2011 telephone survey at the 90% confidence level 

§§ 
Significantly different from the Winter 2012 telephone survey at the 90% confidence level 

§ 
Significantly different from 2012 at the 90% confidence level 
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A.2 Housing and Social Characteristics  

By design, approximately one-half (50%) of 2013 respondents resided in single-family detached 

homes or single-family attached homes (Table A-3), with the remaining one-half residing in 

multifamily homes. 

Table A-3: Type of Home 

(Base: All Respondents) 

Type of home 
Massachusetts 

Census 

Winter 2011 

Telephone 

Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone 

Survey 

2013 Onsite 

Sample 

Sample size 2,512,552
*
 582 150 600 150 

Single-family detached house 52% 54% 55% 40% 41% 

Single-family attached house 

(townhouse, row house, or 

duplex) 

5% 16% 12% 10% 9% 

Apartment building with 2-4 

units 
21% 13% 19% 

49% 54% 
Apartment building with 5 or 

more units 
21% 14% 13% 

Mobile home or house trailer 1% <1% 0% 1% 0% 

Other 0% 1% 2% 1% 0% 

Donôt know/Refused - <1% 0% - 0% 
  *

 Total occupied housing units 

About four out of five onsite respondents (73%) reported that their homes were smaller than 

2,000 square feet. The homes were smaller in general in 2013 than previous years because we 

sampled more multi-family homes (Table A-4).  

Table A-4: Size of Home 

(Base: All Respondents) 

Square Feet 
Winter 2011 

Telephone Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone Survey 

2013 Onsite 

Sample 

Sample size 582 150 517 150 

Less than 1,400 36% 40% 32% 32% 

1,400 ï 1,999 32% 24% 36% 41% 

2,000 ï2,499 15% 17% 15% 18% 

2,500 ï 3,499 11% 8% 13% 7% 

3,500 ï 3,999 3% 5% 2% 1% 

4,000 ï 4,999 1% 1% 1% 1% 

5,000 or more 2% 4% 2% 0% 
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The 2013 respondents were more likely to live alone than were respondents in previous years, 

but the number is closer to Massachusetts overall (Table A-5). Again, this likely reflects the 

multifamily sampling strategy. The most common household size among respondents across all 

years was two.  

Table A-5: Number of Persons Living in Home 

(Base: All Respondents) 

Number of 

household members 

Massachusetts 

Census 

Winter 2011 

Telephone 

Survey 

2012 Onsite 

Sample 

Winter 2012 

Telephone 

Survey 

2013 Onsite 

Sample 

Sample size 2,512,552 582 150 600 150 

1 29% 17% 18% 26% 26% 

2 32% 35% 31% 37% 38% 

3 16% 20% 24% 15% 16% 

4 14% 16% 17% 15% 16% 

5 6% 7% 6% 5% 2% 

6 or more 3% 4% 3% 2% 1% 

Donôt know/refused - <1% 1% 1% 0% 
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Appendix B Onsite Data Collection Form ï Lighting 

 

Regional Hours of Use Study  

 

Onsite Data Collection Form ï Massachusetts 

Customer Name:  Customer ID:  

Customer Address:  

  

Date:  Time:  Technician:  

 

 

Introduction  

ñHello, my name is ________, and I am working with KEMA. KEMA is working under contract with the 

Massachusetts Energy Efficiency Program Administrators. Iôm here to meet with _________. As 

mentioned on the phone, Iôm here to walk through your home and record the types of lighting fixtures 

and bulbs installed in each socket. [Customer should be expecting inspector]. During my visit Iôll also 

be installing a few lighting loggers to capture hours of use [show customer a logger]. In six months 

another technician will return to collect the loggers that I install. The loggers can only tell when a light 

is turned on and off, they do not record anything else. In appreciation for your time, on behalf of the 

Massachusetts Energy Efficiency Program Administrators, we are offering you a $150 gift card today 

and $100 gift card when we return in six months to remove the loggers. Do you have any questions 

regarding my visit?ò  

 

 

 

Homeowner Verification of Receipt of Gift Card 

My signature below is provided only to verify that I did receive a $150 gift card from the visiting inspector, as 

previously agreed upon, on the date indicated. 

Customer Name:  

Signature:  

Date:  
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Data Collection 

1. Installed bulbs - Exterior: 

Ÿ Walk around the outside of the home in a clockwise direction.  

Ÿ Record information on all exterior lighting sockets. 

2. Installed bulb - Interior: 

Ÿ Next, proceed through the inside of the home in a clockwise direction. 

Ÿ Begin with foyer (entry way). 

Ÿ Go through each room and part of the home systematically, in a clockwise direction (or as clockwise 

as is possible). 

3. Stored Bulbs: 

Ÿ Ask: ñNow, I would like to see all light bulbs and fixtures that are not currently installed. This 

would include those you have bought and not yet installed as well as those that were installed and 

then removed.ò 

Ÿ Record information on all bulbs in storage. 

4. Logger Installation: 

Ÿ Consult logger installation instructions. 

Ÿ Install loggers on selected fixtures (with customerôs approval of placement). 

5. After Data Collection:  

Ÿ Thank the customer for his/her time  

Ÿ Give him/her the $150 gift card.  

Ÿ Remind the customer that when we return in six months to retrieve the loggers we will provide them 

with a gift card for $100. 

Ÿ Have the customer sign off on your data collection form to indicate that you visited their home and 

provided him/her with a $150 gift card. 

Ÿ Leave with the customer the ñLogger Participant Frequently Asked Questionsò one-page sheet. 
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Home Schematic 

- Sketch a simple dimensionless diagram of home layout. Circle the floor drawn on this page: 

- Label rooms. 1
st
 Floor 2

nd
 Floor 3

rd
 Floor 

- Clearly indicate the locations of the fixtures with a logger. Basement Attic Other:  



 

NMR  

Onsite Saturation Form ς First Page 
 Have you participated in any programs that replaced bulbs in your house with energy efficient bulbs? (Circle response)     YES     NO 

 If YES, which programs? 

 
Room 

Primary 
Room? 

Fixture 
Group Control Type 

Wall-Mounted 
Control? 

Fixture 
# Fixture Type Bulb Type Bulb Shape Socket Type Wattage 

CFL & LEDs ONLY 

Notes 

Manufacturer Model # 
When 

Purchased 
What 

Replaced 
Where 

Purchased 

Y/N # 

OF=On-Off 
Dim-Dimmable 
3W=3-way 
MS=Motion sensor 
None=None 
B=Breaker 
O=Other[Specify] Y/N # 

R=Recessed 
P=Pendant 
FM=Flush mount 
T=Track 
CF=Ceiling Fan 
W=Wall mount 
N=Night light 
PT=Table 

PF=Floor 
EP=Porch 
EPM=Post mount 
EW=Walkway 
U=Under cabinet 
I = In cabinet 
O=Other [Specify] 

I=Incandescent    
CFL=CFL    
F=Fluorescent     
LED=LED 
H=Halogen 
E=Empty Socket 
O=Other [Specify] 

T=Twist/Spiral 
G=Globe 
A=A-lamp 
B=Bullet/Torpedo 
Bug=Bug light 
S=Spot/Reflector/Flood 
C=Circline 
Tub=Tube 
Can=Candle 
O=Other [Specify] 

S=Screw 
P=Pin 
G=GU 
Can=Candelabra 
O=Other [Specify] # Name Name/# 

1=2013 
2=Jul to Dec 2012 
3=Jan to Jun 2012 
4=Before 2012 

 (If  purchased 
in past year) 
1=Incandescent 
2=Halogen 
3=CFL 
4=LED 

Store Name/ 
Type 
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Onsite Saturation Form ς Additional Pages 

 
Room 

Primary 
Room? 

Fixture 
Group Control Type 

Wall-Mounted 
Control? 

Fixture 
# Fixture Type Bulb Type Bulb Shape Socket Type Wattage 

CFL & LEDs ONLY 

Notes 

Manufacturer Model # 
When 

Purchased 
What 

Replaced 
Where 

Purchased 

Y/N # 

OF=On-Off 
Dim-Dimmable 
3W=3-way 
MS=Motion sensor 
None=None 
B=Breaker 
O=Other[Specify] Y/N # 

R=Recessed 
P=Pendant 
FM=Flush mount 
T=Track 
CF=Ceiling Fan 
W=Wall mount 
N=Night light 
PT=Table 

PF=Floor 
EP=Porch 
EPM=Post mount 
EW=Walkway 
U=Under cabinet 
I = In cabinet 
O=Other [Specify] 

I=Incandescent    
CFL=CFL    
F=Fluorescent     
LED=LED 
H=Halogen 
E=Empty Socket 
O=Other [Specify] 

T=Twist/Spiral 
G=Globe 
A=A-lamp 
B=Bullet/Torpedo 
Bug=Bug light 
S=Spot/Reflector/Flood 
C=Circline 
Tub=Tube 
Can=Candle 
O=Other [Specify] 

S=Screw 
P=Pin 
G=GU 
Can=Candelabra 
O=Other [Specify] # Name Name/# 

1=2013 
2=Jul to Dec 2012 
3=Jan to Jun 2012 
4=Before 2012 

 (If  purchased 
in past year) 
1=Incandescent 
2=Halogen 
3=CFL 
4=LED 

Store Name/ 
Type 
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Onsite Stored Bulbs Form 

Package 
Group Bulb Type Bulb Shape Base Type Wattage 

CFL & LEDs ONLY 100w & 75w ONLY CUSTOMER SURVEY Notes 

Manufacturer Model # When Purchased 
Where 

Purchased Why Purchased/ Stored Type of bulb it will replace 

 # or NA 

I=Incandescent    
CFL=CFL    
F=Fluorescent     
LED=LED 
H=Halogen 
O=Other [Specify] 

T=Twist/Spiral 
G=Globe 
A=A-lamp 
B=Bullet/Torpedo 
Bug=Bug light 
S=Spot/Reflector/Flood 
C=Circline 
Tub=Tube 
Can=Candle 
O=Other [Specify] 

S=Screw 
P=Pin 
G=GU 
Can=Candelabra 
O=Other [Specify] # 

 

Name/# 

1=2013 
2=Jul to Dec 2012 
3=Jan to Jun 2012 

4=Before 2012 Store Name/ Type 

1= As a back-up/to replace 
100w bulbs 
2= As a back-up/to replace 
75w bulbs 
3= To have extras 
4= DK/no Reason 
5=Other [Specify] 

1= CFL 
2= Incandescent 
3= Both/whichever needs 
replacing first 
4=Replace same type of bulb as 
stored bulb 
5= NA 
6= Other [Specify] 
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