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1 EXECUTIVE SUMMARY 
The following report is the first draft report of a baseline characterization study of the market for light-

emitting diode (LED) lighting products in Massachusetts.  This baseline characterization is the first phase 

of a two-phase study to determine the market effects resulting from LED lighting programs offered by 

the Program Administrators (PAs) in Massachusetts.   

Starting with a well-documented baseline and comparing market conditions over time is important to 

assess the effects of energy efficiency programs.  Moreover, this assessment is greatly facilitated by 

comparing market conditions within the program area to market conditions outside the program area.  

As such, the goal of this study was to develop a baseline of the current conditions of the market for LED 

products in Massachusetts and a selected comparison area to be used for future analysis of market 

effects resulting from PA-sponsored programs in Massachusetts.  The principal objectives were to 

determine: 

���� Market share of LED lighting products in key applications and market segments. 

���� Availability of LED lighting products from distributors, installation contractors, and retailers, 

especially for products that can serve as direct replacements for established technologies. 

���� Price of LED lighting products versus competing technologies. 

���� Vendors’ perceptions of changes in product availability, features, pricing, and performance. 

���� Customer awareness and knowledge of LED lighting products. 

���� Customer perceptions of barriers and motivations to adoption including: price/performance 

versus competing technologies. 

The second phase of this study, planned for the 2016-2017 period, will assess the pace of LED market 

development in the Massachusetts market versus the selected comparison area.  The exact timing of this 

effort will be determined by events such as the current and future pace of the LED market and activity in 

the comparison area.  This effort includes collecting similar data in Massachusetts and the comparison 

area and examining the differences in their change in market indicators over time to characterize and 

quantify program market effects.  Experience with similar types of cross-sectional studies shows that 

market acceptance indicators of program versus non-program participants are the most different during 

the relatively early stages of a program.   

1.1 Massachusetts Program Overview 
The Massachusetts electric PAs (National Grid, NSTAR, WMECO, Unitil, and Cape Light Compact) have 

offered efficiency programs to their customers for more than two decades, with a large focus on lighting 

products throughout this period.   In 2012 and 2013, these programs have supported the sale and 

installation of LED lamps and fixtures through various channels in the residential and non-residential 

sectors.   

The residential programs are focused on promoting LED lamps, particularly through retailers who use 

product point-of-sale (POS) buy downs to encourage purchases.  Contractors often have influence on the 

customers’ selection of lighting products and in hard to reach segments, LED lamps are often provided at 

no cost to the participant.  The amount of residential program activity accounted for by LEDs is growing 

over time.  In 2012, the PAs incentivized almost 20,000 residential lamps and fixtures in 2012, which 

accounted for less than one percent of all program lighting measures and gross savings in that year.  In 

2013, the residential program included over 1,000,000 LED products, which equates to roughly 12% of 

PA-supported lighting products and 14% of gross savings realized during that year.  Due to the long 

measure life of LEDs compared to other lighting technologies, these installations contribute an even 

larger amount to lifetime savings as well. 
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The state-wide non-residential program offerings involve multiple interventions along the lighting supply 

chain including rebates for prescriptive and custom retrofits, upstream (manufacturer) buy downs, and a 

mid-stream (distributor) incentive program.  Lighting is also included in the direct install and new 

construction programs.  Programs in the non-residential sector experienced more savings from LED 

products than were recognized in the residential space.  In 2012, 4,011 customers received at least one 

LED as a result of program efforts.  In 2013, this population increased to 4,694 customers.  These 

installations accounted for approximately 37% of 2012 and 48% of 2013 program lighting savings.  The 

majority of program LEDs were screw-in bulbs and downlight fixtures.1 

1.2 Study Methods 

1.2.1 Data Collection and Analysis Activities 

This study relied on a variety of primary data collection and analysis efforts conducted in Massachusetts 

and the comparison area.  At the time this study was conducted, multiple data collection efforts were 

underway in Massachusetts and in the comparison area.  To reduce respondent burden and study costs, 

this study was conducted in coordination with other Massachusetts studies, and many data collection 

instruments were based on questions previously asked in the comparison area as part of the California 

Public Utilities Commission (CPUC) LED Market Effects Study. 

Given the international scope and structure of the LED market, it was necessary to capture information 

from a wide range of actors to characterize market conditions.  Information from interviews with 

manufacturers and national R&D program managers, along with technical and market literature and 

product databases, set the scene for the detailed regional profiles.  Then primary data collection was 

conducted using surveys and in-depth interviews with residential and commercial customers, distributors, 

designers, installation contractors, and retailers to support the creation of quantitative market indicators 

that characterize the extent of market development in the different regions.  Figure 1 summarizes these 

data collection and analysis efforts. 

  

                                                
1
 The non-residential program data used to create these savings estimates do not include all upstream program savings.  These estimates likely 

understate the amount of savings from LEDs and total lighting savings in 2012 and 2013.   
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Figure 1: Summary of Data Collection Efforts2 

 

 

                                                
2 The residential comparison area consisted of Georgia and Arizona. The non-residential comparison area was comprised of Georgia, Arizona, 

Nebraska, and Kansas. Kansas and Nebraska are only used as non-residential comparison states.  
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1.2.2 Identification of the Comparison Area 

The two-phase study plan uses an assessment of the differences between Massachusetts and a specially-

selected comparison area in the direction and pace of change in market indicators over time to 

characterize the market effects of the PA programs that promote LED lighting. The regions selected for 

the comparison area met the following criteria: 

���� Absence of large-scale utility programs promoting LED lighting. 

���� Resemblance to Massachusetts in terms of residential customer population attributes known to 

affect promotion and adoption of efficient lighting products: level of urbanization (related to the 

size and structure of the retail sector), income, education. 

���� Resemblance to Massachusetts in terms of commercial customer attributes known to affect 

promotion and adoption of efficient lighting products: make-up of the population of commercial 

establishments by industry and size, level of urbanization (related to size and structure of 

distributor and contractor networks). 

DNV GL originally developed the comparison area used in this study for an LED market effects study 

conducted in 2013 – 2014 for the California Public Utilities Commission.3 The periods assessed by the 

two evaluations were slightly different: 2010 – 2012 for the California study; 2011 – 2013 for the 

Massachusetts study. The comparison area survey research itself was fielded in 2013. Given the relative 

scarcity of states that met the criteria for inclusion in the comparison area and the level of effort 

required to develop and recruit samples of customers, contractors, and distributors in those areas, we 

believe that the expense and delay entailed in fielding and analyzing new primary research in a 

comparison area was not justified. We therefore used the relevant published results of the California 

study to characterize the comparison area for the Massachusetts study. 

The following paragraphs briefly describe how we implemented the criteria for selecting the comparison 

area.  Appendix D provides further detail on analyses performed in support of comparison area selection. 

Absence of large-scale utility programs promoting LED lighting. At the time we developed the 

California study design (May 2012), nearly all US states had established regulatory requirements for 

utilities to conduct ratepayer-funded energy efficiency programs, and many had begun to incorporate 

LEDs into their lists of eligible measures.  To identify states or areas that were not served by such 

programs, we consulted a wide variety of sources including the American Council for An Energy Efficient 

Economy (ACEEE) Scorecard publications, state regulatory filings, and the U. S. Department of Energy 

(DOE) Database of State Incentives for Renewables & Efficiency (DSIRE).  

After identifying states with relatively low levels of program activity, we visited the websites for their 

major utilities and contacted local program personnel to determine whether their programs supported 

LED lighting.  We also examined earlier cross-sectional studies of energy efficiency measure adoption in 

states characterized by different levels of program effort.4  These studies found that the length of time 

that programs had been in place was associated with higher levels of adoption.  We therefore restricted 

selection to states which had historically ranked low on the ACEEE scorecard.  Based on this research we 

identified nine states in which programs were not offered as of May 2012: Kansas, Nebraska, Georgia, 

Arizona, Nevada, Florida, Alabama, Mississippi, and South Carolina.  Ultimately, we selected the first four 

of these states for inclusion in the comparison area on the basis of the analyses of their residential and 

commercial customer bases as described below. 

                                                
3
 KEMA, Inc. and TRC Solutions. Baseline Characterization: Market Effects Study of Investor-Owned Utility Programs to Support LED Lighting in 

California. San Francisco: California Public Utilities Commission. 
4 See, for example, NMR Group, Inc. 2011; [The] Cadmus Group, Inc., 2009. 
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Similarity to Massachusetts Residential and Commercial Lighting Markets. As a first step in 

narrowing down the states to be included in the comparison area, we characterized all nine states 

identified as having no LED programs as of May 2012 according to the characteristics shown in Table 1. 

Table 1: Residential and Commercial Market Characteristics Used in First Step of Assessing 
States to be Included in Comparison Area  

(Based on US Census Data) 

 

Residential Market Characteristics Commercial Market Characteristics 

���� Percent of population over 25 years old with a 
bachelor’s degree 

���� State Gross Domestic Product 

���� Median Income ���� Size of labor force 

���� Percent of households with income 

> $100,000 

���� Average productivity per worker in the labor 

force 

���� Median home value (reported by occupant) ���� Distribution of business establishments by 

major NAICS Code categories 

���� Percent of owner-occupied housing units ���� Distribution of employment by NAICS Code 

���� Percent of homes with 4+ bedrooms  

���� Percent of population in urban areas  

 

We next examined different combinations of states that would yield sufficiently large and diverse 

samples of business establishments to identify those that, in aggregate, would most closely resemble 

California in terms of the characteristics named above.  The objective was to find a group of states which, 

as a composite, best resembled California among the various combinations available.  This process 

resulted in the selection of Kansas, Nebraska, Georgia, and Arizona.  In developing the work plan for this 

study, we conducted the same analysis to ensure that the residential and commercial customer 

populations of the comparison areas were sufficiently similar to those in Massachusetts to proceed with 

the study. Details of this analysis appear in Appendix D: Massachusetts and Comparison Area 

Demographics. 

Changes in Comparison Area Programs since the Evaluation Period. Table 2 summarizes 

information about energy efficiency programs operating in Massachusetts and the four selected 

comparison area states during the period the study was in the field (2012 and 2013).  In 2013, utilities 

in all four of those states implemented incentive programs for LED lamps.  The programs in Georgia, 

Nebraska, and Kansas had very low levels of funding and participation.  However, a small number of 

customers and vendors in those states with whom we conducted interviews reported being aware of—

and in a few cases, participating in—these programs.  In Kansas only two small municipal utilities offer 

programs that support LEDs, and funding for all utility energy programs in the state fell below $1 million 

in 2013.  In Nebraska, programs are more widely available, but funding is low and trending downward.  

Program funding in Georgia is also very low, given the size of the state.  In all three of these states, 

lighting incentive programs support only a narrow range of LED products compared to programs in 

Massachusetts.  The programs in Arizona are more robust both in scale and the range of products 

covered.  Programs to support residential products came into effect after the study period.  Given the 

relatively large programs active in Arizona, we elected not to use that state as part of the comparison 

area for the commercial sector research. 
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Table 2. Summary of Energy Efficiency Programs in MA and Comparison Area States 

 State 

 MA AZ GA NE KS 

Level of Program Activity 

2012 State Spending on Electric Energy 
Efficiency Programs $M 

$515.7 $124.0 $29.9 $17.5 $12.3 

2013 Utility Budgets on Electric Efficiency 
Programs $M 

$507.7 $143.2 $40.1 $13.8 $0.7 

Program Spending per Residential 
Customer 

$172.85 $52.31 $8.63 $19.54 $5.36 

Availability of LED Programs 

% of Residential Customers w/ Access to 
LED Incentive Programs 

94% 87% 56% 63% < 0.5% 

% of Commercial Customers w/ Access to 
LED Programs 

96% 84% 62% 50% < 0.5% 

Customer segments and products targeted by LED Programs 

Residential A-line, PAR, MI 16 √ √ √1 

Residential Fixtures √ 

Small Commercial A-line, PAR, MI 16 √ √2 

Commercial A-line, PAR, MI 16 √ √ √ 

Commercial Interior Fixtures √ √2 √2 √ 

Commercial Exterior Fixtures √ √ √ 

Commercial Specialty/Exit √ √ √ 

Commercial New Construction – General √ √ 

1 Incentives not offered continuously year-round 
2 Products supported by only one program active in the state 
Sources: Company web sites, Downs et al. 2013, Gilleo et al. 2014, FERC Form 861, DSIRE Database 

 

1.3 Summary of Findings 

1.3.1 Residential Sector Findings 

Table 3 summarizes the residential market indicators reviewed for this study.  These include consumer 

awareness and adoption of LED products, LED availability, and diversity at retail stores, price of LED 

products at retailers, and perceived motivations and barriers to increased adoption.   
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Table 3: Summary of Residential Market Indicators56

 
  

                                                
5
 The 2014 Retail Store Manager Survey did not ask respondents if they were aware of LEDs 

6
 The comparison area shelf survey was conducted in the fall of 2012 and the Massachusetts data was taken from the 2013 shelf surveys.   
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We found that many aspects of the residential LED market are at a similar stage of development in both 

regions:  

���� A similar share of retailers stock LEDs but to a lesser extent than other lamp types.  

Forty-four percent of retailers in Massachusetts and 32% in the comparison area stock LED 

products, compared to over 90% which stock incandescent lamps.  The majority of stores in both 

areas also stock CFLs, though a higher share of stores in Massachusetts stock these lamps 

(92%) than in the comparison area (70%).   

���� LED availability differs by retail channel.  All surveyed home improvement stores stock LED 

lamps along with the majority of membership clubs.  A high percentage of mass merchandisers 

and hardware stores in both regions also stock LED products.  On the other hand, discount 

stores do not stock LED lamps and they are less commonly found in pharmacies and grocery 

stores. 

���� Number of available LED lamp models is similar across each market and within retail 

channels.  Stores that stock LEDs carry an average of seven distinct models.  Home 

improvement stores in both regions stock approximately forty different models and membership 

clubs offer roughly 4.5 LED models.  Grocery and drug stores offer the least model diversity of 

all retail channels.   

���� Prices of LED products are similar across all regions, but vary by channel.  The average 

price of an LED in both regions is approximately twenty dollars.  Although price is dependent on 

the types of lamps sold at each retailer, small hardware, and home improvement stores have the 

highest average prices in both regions.   

���� Retailers in both regions are offering promotions to support LED sales.  In 

Massachusetts, 52% of retail store managers indicated that their store is promoting LEDs.  

Similarly, 33% of retailers in the comparison area mentioned promotional efforts that support 

LEDs.  Respondents in both regions (63% in Massachusetts and 98% in the comparison area) 

indicated that their store or lighting manufacturers sponsored the promotions.  In 

Massachusetts, 28% of store managers noted that the PAs sponsored their LED promotions. 

���� Consumer awareness of LEDs is high.  The majority of customers are aware of LEDs in both 

regions; 84% of consumers in Massachusetts and 80% in the comparison area have heard of 

LEDs.  This is similar to consumer awareness of CFLs (93% in both regions) and higher than 

awareness of energy efficient incandescent lamps.   

���� Customer adoption of LEDs is at a similar level of development.  Approximately 20% of 

customers in both regions have purchased LEDs since January 1, 2010.  The recent on-site 

saturation surveys in Massachusetts also found similar levels of saturation (23%).7  This is an 

increase from self-reported and on-site verified installation rates of 12% in 2013.   

���� Purchase and installation rates are similar and increasing over time.  Consumers in both 

regions report having purchased an average slightly more than one (1.03 in the comparison area 

and 1.28 in Massachusetts) LED since 2010.  The 2014 on-site visits found that consumers in 

Massachusetts and Georgia purchased less than one LED in the past twelve months.  Consumers 

in Massachusetts however purchased twice as many LEDs as consumers in Georgia: 

Massachusetts consumers purchased an average of 0.8 LEDs in the past twelve months 

compared on to 0.4 by consumers in Georgia.  In 2013, field staff observed that Massachusetts 

consumers bought an average of 0.2 LED lamps in the previous year.7 

���� In both regions, customers indicated having more than one LED installed.  In 

Massachusetts respondents have an average of 1.38 LED lamps installed and in the comparison 

area consumers have 1.49 LED lamps installed.  The findings from the 2014 on-site survey 

                                                
7
 NMR Group, Inc., Results of the Massachusetts Onsite Lighting Inventory: Draft. October 2014. Note, at the time the LED Market Effects report 

was written, the results of the onsite report were still draft. 
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agrees with the Massachusetts self-reported installation rates; they found 1.2 LEDs installed, but 

found that respondents in Georgia only have 0.5 LED lamps per home.8,9  Previous saturation 

studies in Massachusetts found less than one LED per home (0.6 in 2012 and 0.7 in 2013) 

suggesting that adoption of LEDs has increased significantly in the past year.10   

The comparison areas differed very little from Massachusetts in terms of their demographic make-up, 

and we do not believe that we can link any observed differences in demographics to the relatively small 

differences in observed indicators of residential market development for LED lighting. 

1.3.2 Non-Residential Sector Findings 

Table 4 below summarizes the key non-residential market indicators proposed as part of this study.  We 

examined customer familiarity with LED technologies and adoption of LED products, LED installation 

rates in various applications, price of LED products compared to other technologies, and perceived 

motivations and barriers to increased adoption.   

                                                
8
 NMR Group, Inc., Results of the Massachusetts Onsite Lighting Inventory: Draft. October 2014. Note, at the time the LED Market Effects report 

was written, the results of the onsite report were still draft. 
9
 The LED Market Effects Study used a residential comparison area of Georgia and Arizona.  The on-site numbers from Georgia are provided for 

information, but should not be directly compared to the results of our comparison-area phone surveys. 
10 NMR Group, Inc., Results of the Massachusetts Onsite Lighting Inventory: Final.  June 7, 2013.  
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Table 4: Summary of Non-Residential Market Indicators

 

 

We found that many key market indicators were at similar levels of development in both regions: 

���� Familiarity with LED products is high among non-residential customers.  Thirty-two 

percent of non-residential customers in Massachusetts and 27% in the comparison area were 

“very familiar” with LEDs for business use.   
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���� Non-residential customers in both regions are knowledgeable about key features of 

LED products.  Customers in both regions are similarly knowledgeable about the LED products.  

Roughly two-thirds of customers characterized LEDs as more expensive than alternative 

technologies.  Seventy-seven percent of customers in both regions recognized that LEDs have a 

last longer than other lighting products and a similar share were familiar with the energy saving 

benefits of LED technologies.  

���� Contractors report installing similar market shares for LEDs in linear applications.  

Contractors in both regions indicated that LEDs for interior linear fixtures and retrofit kits have a 

similar market share.  In Massachusetts, contractors reported installations of these LED products 

in 8% of recent linear applications.  Similarly, comparison area contractors installed these 

technologies in 6% of recent linear lighting projects. 

���� Customers are satisfied with their recent LED installations.  The vast majority of 

customers in both regions rated their satisfaction with LEDs as a 7 or greater on a 10 point scale 

(where 1 means “not at all satisfied” and 10 means “extremely satisfied”).  Contractors also 

perceived high levels of customer satisfaction in both regions, roughly 40% indicated that 

customers are “very satisfied” with their LED installations.  

���� Barriers still exist in the market, but are easing due to various program efforts.  Initial 

cost is still the primary barrier to increased adoption, but increased research and development 

efforts by manufacturers and program interventions are driving the cost to the customer down.  

Performance concerns and product familiarity are lesser barriers but were cited by customers 

and market actors as trepidations.  Programs like the Northeast Energy Efficiency Partnership’s 

(NEEP) DesignLights Consortium (DLC) and the Department of Energy’s (DOE) Solid State 

Lighting (SSL) program set standards for product quality that work to reduce these barriers.  

On the other hand we found that the commercial market for LEDs in Massachusetts differed substantially 

from the comparison area market along the following dimensions: 

���� Overall adoption of LEDs is higher in Massachusetts than the comparison area.  Sixty-

three percent of customers in Massachusetts report having installed at least one LED since 2010.  

This is higher than the 42% of non-residential customers in the comparison area who have 

installed LEDs.  Data on the types of LEDs installed in each region reveal a much higher 

saturation of screw-in bulbs in Massachusetts than the comparison area whereas installation 

rates for other LED technologies in Massachusetts is similar or lower than the comparison area.   

���� Market actors in Massachusetts report higher shares of LEDs in downlight installations. 

Similar to the findings from the customer survey, market actors in Massachusetts also indicate 

more activity with LED downlights/screw-in bulbs.  Contractors in Massachusetts thought that 

LED downlights have a 20% market share versus only 7% in the comparison area.  Similarly, the 

sampled designers and distributors from Massachusetts suggested that LEDs represented the 

majority of their downlight sales and specifications.  This is in contrast to market share reports 

from the comparison area; those distributors and designers thought LED downlights comprised 

one third of their sales and specifications.  This result is not surprising given that a large portion 

of activity in the upstream lighting program in Massachusetts has been focused on screw-in 

bulbs.   

���� The reported market share of LEDs in high bay spaces and outdoor applications is 

higher in Massachusetts.  Contractors in Massachusetts report installing LEDs in 15% of high 

bay applications and 39% of outdoor fixtures which is higher than the reported market share 

from the comparison area.  Distributor market share reports suggest a similar story for these 

applications.  Designers in both regions reported a similar LED market share for high bay 

lighting, but differed for outdoor fixtures.  Designers in Massachusetts also reported a higher 

market share for LEDs in those applications.  
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���� Distributors in Massachusetts perceive a smaller price premium on LED fixtures.  

Distributors in Massachusetts reported the medium price premium for a linear LED troffer 

compared with a linear fluorescent fixture was only 68%.  This is lower than the price premium 

of 100% identified in the comparison area.  

1.4 Conclusions and Implications for Market Effects Assessment 
Application of the proposed two-stage cross-sectional study design to support the quantification of 

market effects incorporates an assumption that the program area (Massachusetts) and the comparison 

area are roughly equivalent in terms of market conditions that affect promotion and adoption of energy-

efficient products, and energy-efficient lighting in particular. One key set of measures for this 

equivalence is the market share and saturation of LEDs at the time of the Phase 1 study.  In the case of 

residential products, the difference in measures of LED adoption between Massachusetts and the 

comparison areas is sufficiently small. The assumption of equivalence in the markets at the time of the 

Phase 1 study is plausible.  

For the non-residential markets, the assumption of equivalency does not appear to hold. Our findings 

suggest that the Massachusetts market is more advanced than the comparison area as measured by 

vendor-reported sales and customer-reported installation of screw-in LED lamps, downlight fixtures, and 

outdoor fixtures. The LED market share (share of sales for relevant applications) as reported by 

distributors are higher in Massachusetts by 64 to 258 percent, depending on the product in question. 

The differences in the reported LED share of equipment installed by contractors are in the same range. 

Differences in the portion of customers who report having at least one LED fixture installed are relatively 

small. However, 42 percent of Massachusetts customers report having at least one LED bulb installed 

versus only 13 percent in the comparison area.  

There are three sets of factors which the observed differences between non-residential LED product 

adoption in Massachusetts and the comparison area can be attributed: direct effects of the PA programs 

on purchases those programs supported; spillover and market effects from those program efforts, and 

underlying differences between Massachusetts and the comparison areas in factors that affect vendor 

motivations and capabilities to promote LEDs, as well as customer motivations to purchase them. These 

underlying differences could be due to any number of circumstances, including differences in the time 

frame in which the surveys were completed11, effects of past programs to support efficient lighting, or 

differences in the underlying composition of the business customer population.  

Direct Program Effects. A number of findings suggest that at a significant part of the observed 

differences in LED product adoption between Massachusetts and the comparison area can be attributed 

to program-induced purchases by program participants.  These findings are as follows: 

• Focus of program activity. Through 2013, the PA programs primarily subsidized screw-in LED 

bulbs, downlight fixtures, and outdoor fixtures. It is in these product categories that the largest 

differences between Massachusetts and the comparison areas in saturation or market share can 

be found. 

• Scale of program activity. During the 2011 – 2013 program period, the PAs’ non-residential 

programs provided incentives for over 800,000 LED lamps. The PAs serve roughly 340,000 

commercial customers. The PA programs provided support for LED purchases to at least 10 

percent of their commercial customers over this same time frame. 

                                                
11

 See section 2.4.4 for more information on the non-residential data collection efforts conducted for this study.   
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• Comparison to California. The reported levels of adoption for LED bulbs, downlights, and 

outdoor fixtures were significantly higher in Massachusetts than they were in California. 

Specifically, in 2013, 63 percent of all Massachusetts commercial customers reported having at 

least one type of LED lighting installed in their facilities versus 46 percent in California. Forty-two 

percent of Massachusetts customers reported having screw-based LEDs installed versus 12 

percent in California. Vendor-reported market shares were also lower for these products in 

California versus Massachusetts. California has a long history of robust programs to support 

efficient commercial lighting, as well as a strong, diverse economy. However, the California 

programs provided support for LED purchases to roughly 2 percent of commercial customers in 

the state versus the nearly 10 percent for Massachusetts programs. 

This information, as well as a net savings analysis conducted for a process evaluation of the PA’s 

upstream programs, suggest that net purchases induced by the PA programs account for roughly one-

third of the observed differences in reported levels of adoption for LED bulbs, downlights, and outdoor 

fixtures.12 

Spillover. Spillover from the Massachusetts programs is likely to be one explanation for the difference in 

adoption rates. The high bay lighting market effects studies previously conducted in Massachusetts and 

California found levels of spillover in the range of 25 – 50 percent of net savings achieved by program 

participants. In Massachusetts, the levels of “out-of-program” adoption are significantly higher than they 

were in the high bay lighting studies, so it is unlikely that spillover explains all or even most of the 

observed differences in adoption between Massachusetts on the one hand and California and the 

comparison areas on the other.  

Differences in underlying market conditions at time of Phase 1 Study. This leaves underlying 

differences between these regions in market conditions that can affect promotion and/or adoption of 

LEDs as a key explanation of the observed differences in LED product adoption. It is easy to identify the 

likely differences between Massachusetts and the comparison area states. These include the long history 

of programs to promote efficient commercial lighting in Massachusetts versus very low levels prior to 

2009 in all three of the states and continuing to the current day in Kansas and Nebraska. Electricity 

prices are also likely to be a factor. Average rates for commercial customers in the comparison area 

states ranged from 50 – 65 percent of those in Massachusetts during the study period.13 Finally, the 

density of urban markets in Massachusetts has encouraged the growth of a lighting design profession 

that does not have an analog in the comparison states. The differences between California and 

Massachusetts on these dimensions are less extreme. Of all the states in the Union, California is among 

the best analogs to Massachusetts in terms of having a long history of strong, well-funded utility efforts 

to promote efficient commercial lighting, as well as a vibrant lighting design profession. During the study 

period commercial electric rates averaged only 10 – 14 percent less than those in Massachusetts.  

Based on the observations presented above, we conclude that: 

• Roughly one-third of the observed difference between Massachusetts and the comparison area in 

reported levels of adoption of LED lamps, downlights, and outdoor fixtures can be attributed to 

program-induced purchases by program participants.  

• The remainder of the difference in adoption is attributable to some combination of program 

spillover and underlying differences in market conditions that affect promotion and adoption of 

LED lamps. Based on previous market effects studies of programs to promote other efficient 

                                                
12

 DNV KEMA. 2013. Process Evaluation of the 2012 Bright Opportunities Program. This study estimated the NTG ratio for LEDs purchased 

through the upstream program at 82%. 
13

 Energy Information Administration, Electricity Monthly. http://www.eia.gov/state/data.cfm?sid=MA 
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commercial lighting technologies, we believe that spillover accounts for a significant portion of 

the observed difference in adoption, but we have no information from this LED study to guide 

the allocation of that difference to different influences.  

Implications for market effects study design. These findings suggest that the PA’s non-residential 

LED programs are generating market effects, but raise questions concerning how best to proceed with 

quantifying the effects of the PA programs on overall levels of LED product adoption, with particular 

focus on spillover. The approach initially proposed was to repeat collection of adoption data sometime in 

the near future and use a “difference of differences” approach to characterize the net effect of the 

program on LED adoption. If the initial differences between the regions in product adoption were 

relatively small, this would be a reasonable approach. This proved to be the case for the California LED 

baseline study. However, the differences between LED adoption levels in Massachusetts, on the one 

hand, and both the comparison areas and California, on the other, were very large.  

This circumstance will complicate interpretation of the results of any type of cross sectional comparison. 

If the gap between the regions remains large or increases, we would continue to be in the dark on 

attribution of sales outside the program to spillover versus other causes. A decrease in the differences 

between the regions would indicate that the program accelerated the pace of adoption and that the S-

shaped curve was moving into a flatter region. However, this would not likely be enough information to 

clarify the appropriateness of using the comparison areas to define baseline levels of adoption.  

Alternative methods that could be applied to quantifying market effects and spillover include direct 

questioning of customers and vendors in the supply chain to assess program influence on purchases, 

structured expert judging exercises, such as Delphi processes, and in-depth interviews with supply-side 

market actors to explore the effect of the programs on their stocking and sales practices. As of this 

writing, we do not have enough information to assess the relative feasibility and value of these alternate 

approaches.  

DNV GL anticipates receiving research results and other information over the next few months that will 

help guide the specification of the methods and timing of continuing efforts to assess PA program market 

effects in non-residential LED lighting. These include the following: 

• Phase 1 Results of the Existing Buildings Market Characterization Site Visits and 

Market Share Assessment: DNV GL will analyse the results of on-site inspections of 350 non-

residential facilities to assess, among other things, the market share of various kinds of lighting 

in recent installations.  These data should provide a verified source for assessing the market 

shares of LED reported by customers, distributors, and contractors, as well as the volume of 

lighting equipment purchased and installed in recent years.  If the verified level of installations is 

significantly lower than the reported level, we will need to rethink how to treat the self-reported 

customer and distributor findings in a market effects analysis.  

• Study plans for California and other jurisdictions. We are aware of a number of 

jurisdictions that are commissioning or in the process of conducting non-residential lighting 

market share or saturation studies which will provide insights into the progress of the LED 

market. Also, we anticipate that California will authorize a second round of comparison area data 

collection, although it is not certain when that study will be fielded. Information on the timing 

and scope of these studies will help us identify potential uses of these results in the 

Massachusetts market effects study. 

We anticipate that we will have sufficient information from the analysis of the Massachusetts on-site data 

and project plans in other jurisdictions to develop a recommended approach and schedule for a market 
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effects analysis by June of 2015. We will also assess how to proceed with the analysis of market effects 

of the residential programs at that time. 

1.5 Implications for Programs that Support LED Lighting 
The characterization of the market for LED lighting developed in this study suggests the following 

implications and recommendations for PA-sponsored programs that support LED products: 

���� Maintain incentives for LED lamps and fixtures.  Initial cost was the main barrier to 

adoption mentioned by consumers and market actors across the supply chain.  While PA-

programs have influenced the adoption of screw-in bulbs in the non-residential sector, significant 

opportunities remain in other commercial applications and in the residential sector.  PAs should 

continue to incentive LEDs to reduce the first cost barrier and increase the saturation of LEDs 

across the Massachusetts market.  Program managers should continue to monitor the decrease 

in LED prices to ensure incentives are at the optimal level.   

���� Continue to support the development of product standards and testing programs.  

Consumers are still unfamiliar with LED technologies and concerned about the quality and 

performance of these products, particularly given their experience with early CFLs.  Add to that, 

the number of manufacturers entering the LED market each year, the need for quality standards 

and consumer education is even more important.  Program managers noted that as the number 

of lighting options are increasing, consumers are often opt for the least cost option as they do 

not truly understand what they are buying.   

���� The EPA’s ENERGY STAR program sets quality standards for lamps and residential 

fixtures and the DLC plays a similar role for commercial fixtures.  These programs set 

quality and performance standards and regularly produce lists of qualifying products.  

Consumers who purchase lamps and fixtures included on these lists are assured that these 

products have been tested to meet certain criteria.  It is important that PA-programs coordinate 

with these efforts, stay abreast of changes to specifications or qualified products, and offer 

incentives to products on these lists to help reduce customers’ concerns about performance and 

quality.   

���� Promote programs that educate consumers on LED products and applications.  Given 

the relatively recent introduction of LED technologies for general lighting applications, 

commercial customers appear to be very well-informed on their general price and performance 

characteristics.  Residential customers are aware of the technology, although not as 

knowledgeable concerning performance characteristics.  As noted above, customers and market 

actors report that lack of familiarity with LED technologies is a barrier to increased adoption.  

Technology assessments forecast that first costs of LED technologies will remain significantly 

higher than those of competing fluorescent and incandescent technologies over the next 10 

years.  Therefore, we recommend that PAs continue to support educational efforts to assist 

consumers in selecting the LED product that best meets their needs.   

���� Promote lighting controls through programs as a way to increase lighting savings.  LED 

technologies allow for greater controllability, so programs should be structured to take 

advantage of this feature by offering lighting controls in tandem with LED products.  A meta-

analysis of lighting control installations in 2011 found that energy savings from controls range 

between 24% and 38% of baseline lighting consumption. 14  Although energy savings from 

fluorescent lamps such as T8s and CFLs is currently similar to their LED alternative, these lamps 

do not offer the same level of controllability.  Tying controls and LEDs together will increase the 

savings potential of each measure and the associated cost-effectiveness. 

                                                
14

 Lawrence Berkeley National Laboratory. A Meta-Analysis of Energy Savings from Lighting Controls in Commercial Buildings. September 2011. 
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2 INTRODUCTION 

2.1 Study Objectives 
This report presents DNV GL’s first baseline characterization study of the market for light-emitting diode 

(LED) lighting products in Massachusetts.  This baseline characterization is the first phase of a two-phase 

study to determine the market effects resulting from LED lighting programs offered by the Program 

Administrators (PAs) in Massachusetts.   

Assessing the effects of energy efficiency programs is facilitated by the comparison of market conditions 

over time, starting from a well-documented baseline.  Moreover, assessment is greatly facilitated by 

comparing market conditions within the program area to market conditions outside the program area.  

As such, the goal of this phase was to develop a baseline of the current conditions of the market for LED 

products in Massachusetts and a selected comparison area in support of a future analysis of market 

effects resulting from PA-sponsored programs in Massachusetts.  The principal objectives included 

determining: 

���� Market share of LED lighting products in key applications and market segments. 

���� Availability of LED lighting products from distributors, installation contractors, and retailers, 

especially for products that can serve as direct replacements for established technologies. 

���� Price of LED lighting products versus competing technologies. 

���� Vendors’ perceptions of changes in product availability, features, pricing, and performance. 

���� Customer awareness and knowledge of LED lighting products. 

���� Customer perceptions of barriers and motivations to adoption including: price/performance 

versus competing technologies. 

The second phase of this study, planned for the 2016-2018 period, will assess the pace of LED market 

development in the Massachusetts market versus the selected comparison area.  The exact timing of this 

effort will be determined by events such as the current and future pace of the LED market and activity in 

the comparison area.  Similar data in Massachusetts and the comparison area will be collected and the 

difference between the program and comparison area in the change in market indicators over time will 

be used to characterize and quantify program market effects.  Experience with similar types of cross-

sectional studies shows that market acceptance indicators of program versus non-program participants 

are the most different during the relatively early stages after program launch.   

2.2 LED Market History 
LEDs are semiconductors that produce light when energized.  They first found commercial application in 

the early 1970s for indicator lights on electronic devices, but the technology was very expensive and 

produced only low levels of light in a limited color spectrum.  Advances in LED design, materials, and 

production technologies enabled lighting manufacturers to incorporate the technology into interior and 

exterior lighting products by the early 2000s.  The new products offered a significantly longer useful life 

and lower maintenance costs;15 excellent control over light levels and dimming; and fine levels of color 

control.  

Beginning around 2008, further advances in basic LED light source technology, fixture design, and 

production supported a rapid increase in the performance and availability consumer-friendly products.  

In that year alone, industry/government consortia in the United States, Europe, China, Korea, and other 

                                                
15

 The US Department of Energy estimates the useful life (operating hours prior to 30% lumen degradation) of LED light sources at 35,000 to 

50,000, versus 20,000 to 30,000 for linear fluorescent lamps and 8,000 to 10,000 for compact fluorescent lamps (2009). 
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Asian countries committed over $600 million in funding for basic scientific research, product 

development, and demonstration of manufacturing improvements.16   

Since 2010, the number of LED lamps and fixtures available on the market for general interior and 

exterior applications has skyrocketed accompanied by a rapid decrease in prices for many types of LED 

products, as well as improvements in light output, control capability and other attributes that are 

important to end-users.  Manufacturers have mounted robust marketing campaigns to support sales of 

these new products, and data collected for this study show that vendors at all levels of the supply 

chain—from distributors through retailers and installers—are vigorously promoting LED technology.  For 

the most part, manufacturers have cooperated with government agencies and utility-sponsored efforts to 

establish performance criteria and testing regimes for LED products.  These developments form an 

important backdrop to market effects analyses for utility programs to promote LED lighting. 

To put LED lighting into the context of the overall lighting market, Figure 2 presents a framework used 

by the DOE to forecast market trends17 for lighting.  The model characterizes the market with four 

sectors and eight lighting applications.  Currently fifteen technologies that, in most cases, compete with 

one another are identified to provide these applications.  LEDs represent two of the fifteen. 

 

Figure 2: Lighting Market Concept 

 

 

 

                                                
16

 US DOE, Solid-State Lighting Research and Development: Multi Year Program Plan.  DOE Office of Energy Efficiency and Renewable Energy, 

March 2011 (Updated May 2011). 
17

 Navigant Consulting, Energy Savings Forecast of Solid-State Lighting in general Illumination Applications. Prepared for the US DOE. August 

2014, page 2.  
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2.3 Massachusetts Programs 

2.3.1 Residential Programs 

The residential programs are focused on promoting LED lamps, particularly through retailers who use 

product point-of-sale (POS) buy downs to encourage purchases.  Contractors often have influence on the 

customers’ selection of lighting products and in hard to reach segments, LED lamps are often provided at 

no cost to the participant.  The amount of residential program activity accounted for by LEDs is growing 

over time.  In 2012, the PAs incentivized almost 20,000 residential lamps and fixtures in 2012, which 

accounted for less than one percent of all program lighting measures and gross savings in that year.  In 

2013, the residential program included over 1,000,000 LED products, which equates to roughly 12% of 

PA-supported lighting products and 14% of gross savings realized during that year.   

2.3.2 Non-Residential Programs 

The state-wide non-residential program offerings involve multiple interventions along the lighting supply 

chain including rebates for prescriptive and custom retrofits, upstream (manufacturer) buy downs, and a 

mid-stream (distributor) incentive program.  Lighting is also included in the direct install and new 

construction programs.  Programs in the non-residential sector experienced more savings from LED 

products than were recognized in the residential space.  In 2012, 4,011 customers received at least one 

LED as a result of program efforts.  In 2013, this population increased to 4,694 customers.  These 

installations accounted for approximately 37% of 2012 and 48% of 2013 program lighting savings.   The 

majority of program offerings focused on screw-in bulbs and downlight fixtures.18 

2.4 Methods 

2.4.1 Overview of Data Collection and Analysis Efforts 

This study relied on a variety of primary data collection and analysis efforts conducted in Massachusetts 

and the comparison area.  At the time this study was conducted, multiple data collection efforts were 

underway within Massachusetts and in the comparison area.  To reduce respondent burden and study 

costs, this study was coordinated with other Massachusetts studies and many of data collection 

instruments were based on questions previously asked in the comparison area as part of the CPUC LED 

Market Effects Study.  This study was conducted in coordination with the following Massachusetts 

projects: 

Table 5: Coordination with Additional Massachusetts Studies 
Study Use 

The Massachusetts Existing Buildings Market 

Characterization – C&I Customer Survey (2013) 

Non-Residential customer information 

Sample for additional customer interviews 

T12 Phaseout Market Research (2014) Coordination for interviews of Massachusetts’ 

lighting distributors 

Residential Lighting Shelf Survey and Pricing Analysis 

(2013) 

Shelf survey data 

Lighting Market Assessment (2014) Retail store manager data 

Multistage Lighting Net-to-Gross Assessment (2014) Retail store manager data 

Massachusetts Onsite Lighting Inventory (2013, 2014) Background information on residential customers 

Consumer Survey Results (Winter 2012) Background information on residential customers 

 

                                                
18

 The non-residential program data used to create these savings estimates do not include all upstream program savings.  These estimates likely 

understate the amount of savings from LEDs and total lighting savings in 2012 and 2013.   
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Given the international scope and structure of the LED market, it was necessary to capture information 

from a wide range of actors to characterize market conditions.  Interviews with manufacturers and 

national R&D program managers, along with technical and market literature and product databases, 

were used to set the scene for the detailed regional profiles.  Then primary data was collected from 

surveys and in-depth interviews with residential and commercial customers, distributors, designers, 

installation contractors, and retailers to support the creation of quantitative market indicators that 

characterize the extent of market development in the different regions.  Figure 3 summarizes these data 

collection and analysis efforts. 
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Figure 3: Summary of Data Collection Efforts19 

 

                                                
19

 Kansas and Nebraska were only used as non-residential comparison states.  
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2.4.2 Use of Comparison Area 

The two-phase study plan uses an assessment of the differences between Massachusetts and a specially-

selected comparison area in the direction and pace of change in market indicators over time to 

characterize the market effects of the IOU programs that promote LED lighting. Given this study design, 

we established the following criteria for selecting comparison areas:  

���� Absence of large-scale utility programs promoting LED lighting. 

���� Resemblance to Massachusetts in terms of residential customer population attributes known to 

affect promotion adoption of efficient lighting products: level of urbanization (related to the size 

and structure of the retail sector), income, education. 

���� Resemblance to Massachusetts in terms of commercial customer attributes known to affect 

promotion and adoption of efficient lighting products: make-up of the population of commercial 

establishments by industry and size, level of urbanization (related to size and structure of 

distributor and contractor networks). 

The following paragraphs briefly describe how we implemented these criteria.  Appendix B provides 

further detail on analyses performed in support of comparison area selection. 

Absence of large-scale utility programs promoting LED lighting. At the time we developed the 

study design (May 2012), nearly all US states had established regulatory requirements for utilities to 

conduct ratepayer-funded energy efficiency programs, and many had begun to incorporate LEDs into 

their lists of eligible measures.  To identify states or areas that were not served by such programs, we 

consulted a wide variety of sources including the American Council for An Energy Efficient Economy 

(ACEEE) Scorecard publications, state regulatory filings, and the U. S. Department of Energy (DOE) 

Database of State Incentives for Renewables & Efficiency (DSIRE).  

After identifying states with relatively low levels of program activity, we visited the websites for their 

major utilities and contacted local program personnel to determine whether their programs supported 

LED lighting.  We also examined earlier cross-sectional studies of energy efficiency measure adoption in 

states characterized by different levels of program effort.20  These studies found that the length of time 

that programs had been in place was associated with higher levels of adoption.  We therefore restricted 

selection to states which had historically ranked low on the ACEEE scorecard.  Based on this research we 

identified nine states in which programs were not offered as of May 2012: Kansas, Nebraska, Georgia, 

Arizona, Nevada, Florida, Alabama, Mississippi, and South Carolina.  Ultimately, we selected the first four 

of these states for inclusion in the comparison area on the basis of the analyses of their residential and 

commercial customer bases as described below21. 

Similarity to Massachusetts Residential and Commercial Lighting Markets. As a first step in 

narrowing down the states to be included in the comparison area, we characterized all nine states 

identified as having no LED programs as of May 2012 according to the characteristics shown in Table 6. 

 
  

                                                
20 See, for example, NMR Group, Inc. 2011; [The] Cadmus Group, Inc., 2009. 
21 1The residential comparison area consisted of Georgia and Arizona. The non-residential comparison area was comprised of Georgia, Arizona, 

Nebraska, and Kansas.  
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Table 6: Residential and Commercial Market Characteristics Used in First Step of Assessing 
States to be Included in Comparison Area  

(Based on US Census Data) 

Residential Market Characteristics Commercial Market Characteristics 

���� Percent of population over 25 years old with a 

bachelor’s degree 

���� State Gross Domestic Product 

���� Median Income ���� Size of labor force 

���� Percent of households with income 
> $100,000 

���� Average productivity per worker in the labor 
force 

���� Median home value (reported by occupant) ���� Distribution of business establishments by 
major NAICS Code categories 

���� Percent of owner-occupied housing units ���� Distribution of employment by NAICS Code 

���� Percent of homes with 4+ bedrooms  

���� Percent of population in urban areas  

 

We next examined different combinations of states that would yield sufficiently large and diverse 

samples of business establishments to identify those that, in aggregate, would most closely resemble 

California in terms of the characteristics named above.  The objective was to find a group of states which, 

as a composite, best resembled California among the various combinations available.  This process 

resulted in the selection of Kansas, Nebraska, Georgia, and Arizona.  Details of this analysis appear in 

Appendix B: Residential Customer: Full Population Results. 

Changes in Comparison Area Programs since the Evaluation Period.  Table 7 summarizes 

information about energy efficiency programs operating in Massachusetts and the four selected 

comparison area states during the period the study was in the field (2012 and 2013).  In 2013, utilities 

in all four of those states implemented incentive programs for LED lamps.  The programs in Georgia, 

Nebraska, and Kansas had very low levels of funding and participation.  However, a small number of 

customers and vendors in those states with whom we conducted interviews reported being aware of—

and in a few cases, participating in—these programs.  In Kansas only two small municipal utilities offer 

programs that support LEDs, and funding for all utility energy programs in the state fell below $1 million 

in 2013.  In Nebraska, programs are more widely available, but funding is low and trending downward.  

Program funding in Georgia is also very low, given the size of the state.  In all three of these states, 

lighting incentive programs support only a narrow range of LED products compared to programs in 

Massachusetts.  The programs in Arizona are more robust both in scale and the range of products 

covered.  Programs to support residential products came into effect after the study period.  Given the 

relatively large programs active in Arizona, we elected not to use that state as part of the comparison 

area for the commercial sector research. 

Given trends of increasing state policy support for ratepayer-funded energy efficiency programs22 and 

development of LED technology, we expected that some of the states initially selected for the 

comparison group would implement programs before the follow-up study.  Based on review of program 

and regulatory materials, we believe that LED programs in Georgia, Nebraska, and Kansas will remain 

sufficiently small over the next few years that they will have negligible effect on the market for LED 

products in those states.  We have already removed Arizona from the comparison area for commercial 

markets.  We will continue to monitor program activities in all four states to ensure that it is appropriate 

to include them in the comparison area for the follow-up study.  

                                                
22 American Council for an Energy-Efficiency Economy (ACEEE), The 2013 State Energy Efficiency Scorecard.  Report Number E13K.  November 

2013.  
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Table 7. Summary of Energy Efficiency Programs in MA and Comparison Area States 

 State 

 MA AZ GA NE KS 

Level of Program Activity 

2012 State Spending on Electric Energy 
Efficiency Programs $M 

$515.7 $124.0 $29.9 $17.5 $12.3 

2013 Utility Budgets on Electric Efficiency 
Programs $M 

$507.7 $143.2 $40.1 $13.8 $0.7 

Program Spending per Residential 
Customer 

$172.85 $52.31 $8.63 $19.54 $5.36 

Availability of LED Programs 

% of Residential Customers w/ Access to 
LED Incentive Programs 

94% 87% 56% 63% < 0.5% 

% of Commercial Customers w/ Access to 
LED Programs 

96% 84% 62% 50% < 0.5% 

Customer segments and products targeted by LED Programs 

Residential A-line, PAR, MI 16 √ √ √1 

Residential Fixtures √ 

Small Commercial A-line, PAR, MI 16 √ √2 

Commercial A-line, PAR, MI 16 √ √ √ 

Commercial Interior Fixtures √ √2 √2 √ 

Commercial Exterior Fixtures √ √ √ 

Commercial Specialty/Exit √ √ √ 

Commercial New Construction – General √ √ 

1 Incentives not offered continuously year-round 
2 Products supported by only one program active in the state 
Sources: Company web sites, Downs et al. 2013, Gilleo et al. 2014, FERC Form 861, DSIRE Database 

 

2.4.3 Primary Data Collection Activities: Residential Market 

2.4.3.1 Telephone Surveys of Retail Store Managers 

The DNV GL team used the results of Massachusetts retail store manager surveys conducted in support 

of the LED Market Effects Study as well as the Lighting Market Assessment and Multistage Lighting Net-

to-Gross Assessment. The sample was stratified by retail channel and target completes were determined 

by bulb sales by channel, number of unique store locations by channel, and whether the channel served 

hard to reach (HTR) customers.  More information on the sample development and final disposition can 

be found in Appendix D: Retail Store Managers Interview Sample. 

In the comparison area, DNV GL hired an experienced survey research firm to conduct 150 retail store 

managers from July to October, 2013. The team drew a sample frame from the InfoUSA Salesgenie 

establishment database by mapping lighting retailer Standard Industrial Classification [SIC] and North 

American Industry Classification System [NAICS] codes to the relevant retail channels of interest.  

Analysts allocated the sample equally between Georgia and Arizona and set quotas by retail channel that 

were roughly proportional to the number of retail stores in each channel. 

Table 8 displays the number of retail store managers interviewed in the comparison area by region and 

channel.  
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Table 8. Final Sample Distribution by Retail Channel,  
Retail Store Manager Telephone Surveys 

Retail Channel 

Massachusetts Comparison Area 

# of stores % of stores # of Stores % of Stores 

Discount 77 34% 12 8% 

Drug 8 4% 22 15% 

Grocery 48 21% 31 21% 

Hardware 30 13% 32 21% 

Home Improvement 24 11% 17 11% 

Mass Merchandise 12 5% 28 19% 

Wholesale/ Membership Club 15 7% 8 5% 

Electronics/ Lighting 10 4% - - 

Total 224 100% 150 100% 

 

2.4.3.2 Retail Store Shelf Surveys 

In Massachusetts and the comparison area, field researchers visited retail stores to collect information 

on the lighting products available in each store.  Field researchers collected information such as lamp 

types and styles, pricing, package configurations, quantity, manufacturer, and wattage for each lamp 

style found within the store.  The analysis of this data focused on the availability, diversity and pricing of 

LED products across retail channels in both regions.   

Field researchers collected shelf survey data in Massachusetts (n=100) in the fall of 2013 as part of the 

Residential Lighting Shelf Survey and Pricing Analysis.23  DNV GL conducted the comparison area shelf 

surveys (n=150) in late 2012 as part of the CPUC LED Market Effects Study.  Additional analysis of shelf 

survey data from the comparison area was facilitated by the use of an online tool developed for the 

CPUC.  This publically available tool allows users to conduct analysis of recent shelf survey results from 

California, Georgia, and Arizona.24   

Table 9 shows the final distribution of retailers in Massachusetts and the comparison area.  More 

information about the sample design and analysis is provided in  8.1.2 Retail Shelf Surveys  

 

Table 9: Final Retail Shelf Survey Sample Distribution by Retail Channel 

 Retail Channel 
Massachusetts Comparison Area 

# of Stores % of Stores # of Stores % of Stores 

Discount 9 9% 21 14% 

Drug 15 15% 20 13% 

Grocery 12 12% 22 15% 

Hardware 16 16% 22 15% 

Home Improvement 13 13% 21 14% 

Mass Merchandise 4 4% 22 15% 

Wholesale Club 31 31% 22 15% 

 

2.4.3.3 Telephone Survey of Residential Customers 

The DNV GL team fielded Massachusetts consumer surveys as part of Massachusetts LED Market Effects 

Study and fielded the comparison area surveys as part of recent LED Market Effects Study for the 

                                                
23 Cadmus and NMR Group Inc., Lighting Market Assessment Shelf Survey and Pricing Analysis.  June 2, 2014. 
24 The online shelf survey tool can be found at www.bulbstockdata.com 
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CPUC.25  In total, the two teams completed 1,600 surveys with 600 consumers in Massachusetts and 

1,000 in the comparison area of Georgia and Arizona.  A survey research firm collected the 

Massachusetts data during April and May of 2014 using a random-digit dial approach. The sample 

targets included 300 respondents reached via a landline and 300 respondents via cell phone. The 

response rate was 14.7% overall and 13.9% for landline respondents. DNV GL analysts applied sample 

expansion weights, based on county-level population data from the 2010 census26, such that the survey 

results represent the population of Massachusetts. 

In the comparison area, a survey research firm conducted surveys during April and May of 2013 using a 

random-digit dial approach within the comparison area, and respondents were reached exclusively via 

landline.  The DNV GL team designed the sample targets so that they were split evenly between the two 

states (500 each), and the survey research firm met these targets for a total of 1,000 completed surveys. 

The response rate was 5.3 percent. DNV GL analysts applied sample expansion weights, based on state-

level population data from the 2010 census, so that the survey results represent the combined 

population of the comparison area states (Arizona and Georgia). 

Respondents in the comparison area were reached exclusively via landline. Thus, for the purpose of 

comparative analyses, we have excluded Massachusetts respondents who completed the survey via cell 

phone in this report.  The full population results can be seen in Appendix B. 

2.4.4 Primary Data Collection Activities: Non-Residential Market 

2.4.4.1 In-Depth Interviews with Lighting Distributors 

For this study, DNV GL interviewed 10 Massachusetts’ firms, comprised of seven warehouse distributors, 

two manufacturer representatives, and one firm that identified as both a distributor and manufacturer 

representative.  These interviews were conducted in March through May of 2014.  In the comparison 

area, TRC Solutions spoke with representatives of 18 firms during the summer of 2013: ten 

manufacturer representatives and eight warehouse distributors.  The respondents for both 

Massachusetts and the comparison area are a highly experienced group, with over 20 years of 

experience in the lighting industry on average (a mean of 22 years for Massachusetts and 21 years for 

the comparison states).    

For this study, we were interested in talking to the general population of lighting distributors in each 

region of interest and did not want to stratify or sample by program participation.  In Massachusetts, 

DNV GL created a sample of distributors through the following sources: the American Lighting 

Association (ALA) website, Juno Lighting Group, Process and Impact evaluation Massachusetts 

Commercial and Industrial Upstream Lighting Study conducted by DNV GL in 2012, and internet 

searches for distributors located within the state.  In the comparison area, TRC staff identified distributor 

and manufacturer representatives through their contacts in the lighting market and experience in the 

commercial lighting industry.  In both studies, surveyors ensured respondents worked in the region of 

interest and were aware of LEDs. 

DNV GL interviewed 10 Massachusetts’ lighting design firms, comprised of four firms that identified as 

both an engineering and architecture firm, three which identified as an architecture firm, two 

engineering firms, and one lighting designer.  These interviews were conducted in March through May of 

2014.  In the comparison area, TRC solutions spoke with representatives of twenty firms during the 

summer of 2013: twelve engineering firms, one lighting designer, one consultant, one firm that 

identified as both a lighting design and engineering firm, and five which identified as engineering and 

                                                
25 DNV GL, Final Report: Baseline Characterization Market Effects Study of Investor-Owned Utility Programs to Support LED Lighting in California.  

Prepared for the CPUC, Energy Division 2010–2012 EM&V Work Order 54 – Market Assessment and Market Effects, 2014. 
26

 US Census, Massachusetts: 2010 Population and Housing Unit Counts.  August 2012, p. 30. 
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architecture firms.  The respondents for both Massachusetts and the comparison states are a highly 

experienced group; respondents in Massachusetts have a mean of twenty years of experience in the 

lighting industry, and in the comparison area respondents have a mean of 21 years of industry 

experience. 

For this study, we wanted to understand the current state of the LED market from the perspective of all 

designers and did not want to focus on designers who may or may not participate in any PA or utility-

sponsored programs.  As such, DNV GL developed a list of lighting designers in Massachusetts which 

consisted of electrical engineers, architects, and professional lighting designers operating in MA through 

the following sources: Illuminating Engineering Society (IESNA), American Society of Architects (AIA), 

GreenBuild, and internet searches for other professional lighting designers and architects in 

Massachusetts.  In the comparison area, TRC staff identified lighting designers and engineers through 

their contacts in the lighting market and experience in the commercial lighting industry.  They also used 

the IESNA list of designers and engineers to ensure their sample was representative of the whole market 

in the comparison area.  In both studies, surveyors ensured respondents worked in the region of interest 

and were aware of LEDs. 

2.4.4.2 Telephone Surveys of Lighting Contractors 

DNV GL utilized a survey research firm to conduct phone interviews with lighting contractors in both 

regions and completed interviews with 50 contractors in Massachusetts in March and April of 2014 and 

64 in the comparison area in the fall of 2013.    

In both regions, DNV GL developed a stratified random sample of lighting contractors.  Each sample 

design utilized the InfoUSA database to identify electrical contractors: those with a primary NAICS code 

of 238210. DNV GL used the provided number of employees at each location as a proxy for each firm’s 

level of business activity and stratified the sample by this variable.  The target number of completes in 

each stratum was then developed by allocating sample based on the distribution of firms in the 

population of each stratum.  In order to encourage responses with such limited samples and mitigate 

non-response bias, we offered a $100 incentive to respondents who completed the interview in both 

regions.   

When analyzing data from contractors on technology shares of installed equipment and prevalence of 

installation practices, it is useful to express the results in terms that are directly comparable to other 

kinds of market share data, such as sales data from manufacturers and distributors, or reported 

purchases from customers.  To weight our survey results such that they represent market share, we use 

contractors’ reported number of completed projects in a ratio estimation process to calculate the project 

volume weighted market share of various technologies and sales practices.  This process is described 

further in Appendix D: Contractors. 

2.4.4.3 Telephone Surveys of Non-Residential Customers 

DNV GL utilized survey research firms to conduct surveys with lighting customers in Massachusetts and 

the comparison areas. As part of the Massachusetts Existing Buildings Market Characterization- C&I 

Customer Survey which was conducted in the fall of 2013, the team completed interviews with 943 

customers, 226 of which had purchased LEDs and agreed to being contacted in the future to discuss 

these purchases. Ultimately, 120 of these respondents were contacted again in support of the 

Massachusetts LED Market Effects Study. Similarly, 384 customers in the comparison area were 

contacted in the fall of 2013 as part of the CPUC LED Market Effects Study. 

The customer survey that was conducted as part of the LED Market Effects study began in March of 2014 

and was completed in April. The telephone survey of non-residential customers for the comparison area 

was also conducted during summer and fall of 2013. This survey collected information about the 
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respondent’s site, recent purchases of linear and high intensity discharge (HID) lighting equipment, and 

awareness, ownership and experience with LEDs.  

There were also a number of methodological considerations that were examined to assess the effect 

each could have on comparability of the results. When conducting the analysis of these data collection 

efforts, we considered the following aspects which could lead to potential survey bias: 

���� Timing of Survey Efforts 

���� Sample Frame  

���� Expansion of Results  

A more detailed explanation of these methodological considerations and their impact on the non-

residential findings can be found in Appendix D: Non-Residential Customers. 

2.4.5 Other Data Collection Activities 

2.4.5.1 In-Depth Interviews with Massachusetts Program Managers 

DNV GL conducted interviews with program managers involved in the Massachusetts residential and 

commercial industrial lighting markets.  The interviews were conducted April–July 2014 with the intent of 

assessing the following: 

���� Nature and scope of activities pursued to promote LED lighting products  

���� Influence of various market actors on the market for LEDs in Massachusetts 

���� Perceptions of motivations and barriers to LED acceptance amongst customers 

The team ultimately spoke with eleven program managers at the four electric PAs: four program 

managers and two strategy analysts involved in residential programs and five program managers 

involved with non-residential lighting programs.  

2.4.5.2 Analysis of Massachusetts Building Codes 

DNV GL’s staff reviewed the lighting elements of Massachusetts Building Energy Code and Stretch Code 

to examine the impact current and upcoming code requirements would have on the market for LED 

lighting in residential and commercial new construction and renovations.  Since 2008, the building 

energy codes have changed rapidly, although decreases in lighting power allowances (W/sq.ft.) and 

increases in mandated interior lighting controls in the codes have been modest.  

DNV GL concluded that the past and current building codes27 in Massachusetts could be met by 

fluorescent and other types of bulbs and fixtures.  The adoption of the Stretch Energy Code in many 

communities did add additional pressure for lighting designers, electrical engineers, and architects to 

specify low-wattage fixtures for interiors; however, non-LED options such as high efficiency T8s, CFLs, 

and high-intensity discharge (HID) lighting and controls can still be used to meet Stretch Code and base 

code requirements.  Therefore, the recent building energy codes do not appear to be strong market 

drivers for LED lighting technologies.  

The next iteration of the Stretch Energy Code, due to be adopted in 2015, and the next baseline code 

update,28 will have a greater impact on specification and sales of interior LED lamps and fixtures, but will 

not be the sole driver of the LED market.  It does not appear that LEDs will be required by these code 

updates, but as lighting power density (LPD) and control requirements become more stringent these 

technologies will become more attractive to designers.  

                                                
27 The latest base code adjustment occurred on July 1, 2014. 
28 The timeline for adoption of the next building energy code is not clear because the state had adopted legislation requiring updates to the 

building energy code every three years, but now is reconsidering that timeline. 
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3 RESIDENTIAL MARKET INDICATORS 

3.1 Residential Market Overview 
This section describes the residential market for LEDs in Massachusetts, including an overview market 

structure, product standards, product types, and pricing forecasts.  

3.1.1 Market Structure 

The key actors in the Massachusetts residential LED market include the US Environmental Protection 

Agency (US EPA), energy efficiency programs offered by the PAs, lamp manufacturers, retailers, 

distributors (largely affiliated with manufacturers and retailers), contractors, and end-use customers 

(Figure 4). 

Retailers and contractors play a prominent role in distributing lighting products to the residential market 

in Massachusetts, whereas manufacturers significantly impact what is available in the market through 

their responsiveness to programs, research and development efforts, and ability to produce products at 

a price consumers are willing to pay.   

Retailers assign shelf space to products and have entered into memorandums of understanding (MOUs) 

with program administrators.  They also have direct interaction with manufacturers, and provide market 

feedback to them based on reorders and consumer requests for product features.  Residential 

contractors, particularly those who participate in the low-income and Home Energy Solutions programs, 

also help drive the Massachusetts lighting market by influencing customer choice. 

The green lines in Figure 4 show the flow of influence within the market.  For example, the US EPA’s 

ENERGY STAR program influences manufacturers (in terms of the performance of products they produce) 

and energy efficiency programs (in terms of eligible measures).  Similarly, the energy efficiency 

programs influence contractors by requiring them to install specific products for certain programs.  The 

blue arrows indicate the direction of sales, such as manufacturers selling LED lamps to retailers. 
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Figure 4: Residential LED Lamp Market Structure: Key Market Actor Groups 

 

DNV GL interviewed program managers for this study to better understand and characterize the 

Commonwealth’s LED market.  When we asked “Which market actors are important influencers in the 

selection of lighting equipment for retrofit, replacement, or new installations,” program managers were 

unanimous in naming the end-use consumer.  For direct install programs, interviewees indicated that 

auditors and contractors have influence, but program participants have the ability to override lamp 

selection decisions. 

When we asked “Based on your experience with the program and in the lighting market, which group(s) 

of market actors exercise the greatest influence on LED lighting sales,” all program managers named 

retailers as the greatest influencers, followed by manufacturers.  Retailers were identified as influential 

based on their role in assigning shelf space to products.  Both retailers and manufacturers were assigned 

influence based on the level of marketing dollars spent by each group. 
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3.1.2 Regulatory Drivers Impacting the Residential LED Market 

There are two key regulations currently affecting the national market for residential replacement lamps: 

the Energy Independence and Security Act of 2007 (EISA), and the US EPA’s ENERGY STAR program.   

3.1.2.1 Energy Independence and Security Act (EISA) 

Enacted by Congress in 2007, EISA requires general purpose lamps29 to meet specified efficacy 

standards (see Table 10).  While the EISA does not specifically ban incandescent lamps, it does establish 

a schedule of minimum efficacy requirements that traditional incandescent lamps are not able to meet.30  

These requirements have begun to push traditional incandescent lamps out of the market, and, as a 

result, the market has been forced to shift to high-efficiency incandescent and halogen lamps, CFLs, and 

LEDs. 

Table 10: Summary of EISA Efficacy Requirements31 

EISA 
Effective 
Dates  

Incandescent 
Lamp 

Wattage (W) 

Typical 
Incandescent 

Light Output in 
Lumens (lm) 

Typical 
Incandescent 

Efficacy 
(lm/W) 

EISA 
Replacement 

Wattage  
(W) 

EISA Light 
Output 
Ranges  

(lm) 

EISA 
Minimum 
Efficacy 
Ranges 
(lm/W) 

1/1/2012 100-150 1690 17 72 1490-2600 21-36 

1/1/2013 75 1170 16 53 1050-1489  20-28 

1/1/2014 60 840 14 43 750-1049 17-24 

1/1/2014 40 490 12 29 310-749 11-26 

1/1/2020 All -- -- -- All 
No less than 

45 

EISA includes a second phase of regulations, which is set to begin in 2020.  These regulations will 

require at least 45 lumens per watt for all general purpose lamps,32 and will likely eliminate most of the 

remaining incandescent and halogen screw-in lamps from the market. 

In a 2014 survey of Massachusetts store managers, lamp manufacturer representatives, and retail 

buyers, respondents indicated that the biggest impacts of the EISA included an increase in sales of LEDs, 

CFLs, and energy-efficient halogen bulbs and a decrease in incandescent sales. Respondents noted that 

sales of halogen bulbs in Massachusetts are lower than the national average; although incandescent 

bulbs were historically popular due to their low price, more consumers are purchasing efficient bulbs 

because programs in Massachusetts are keeping the price of CFLs and LEDs at a level that is competitive 

with halogens.    These respondents further suggested that consumers would purchase more halogens if 

these rebates were discontinued.  

Twenty percent of retail high-level buyers and 45% of retail store managers reported a change in 

stocking practices due to EISA legislation; 56% of these store managers indicated that they now stock 

more LEDs as a result.33  Furthermore, 61% of store managers observed changes in consumer 

purchasing behavior due to EISA.  While manufacturers interviewed in the survey did not reach 

                                                
29

 The EISA defines a general purpose lamp as a standard incandescent or halogen type lamp that: 1) is intended for general service 

applications, 2) has a medium screw base, 3) falls within a range of 310 to 2,600 lumens, and 4) is capable of being operated at a voltage 

at least partially within the range of 110 and 130 volts. We apply this definition of general purpose lamps throughout this report. 
30 US EPA, Next Generation Lighting Programs: Opportunities to Advance Efficient Lighting for a Cleaner Environment. US EPA with assistance 

from ECOS and ICF, 2011. According to this study, the US DOE will monitor sales of exempt lamp types going forward, and if sales 

increase substantially, DOE has the authority to apply efficacy standards to those lamp types. 
31

 Ibid 
32

 Ibid 
33

 Cadmus, Supplier and Retailer Perspectives on the Massachusetts Residential Lighting Market, The Electric and Gas Program Administrators of 

Massachusetts, November 2014.  This report is still in draft form and any updates made will be reflected in the final draft of this report..  
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consensus regarding sales of EISA-compliant halogens, store managers reported that sales of these 

bulbs did increase in response to EISA, though to a lesser extent than CFLs and LEDs. 

3.1.2.2 United States Environmental Protection Agency’s ENERGY STAR 
Program 

The US EPA introduced the first ENERGY STAR voluntary standards for LED lamps and fixtures in 2010. 

The latest revision of this lamp specification went into effect on September 30, 201434 and covers 

omnidirectional (A type), decorative (B type), and directional (PAR type) lamps.  LED fixtures are 

covered by a separate ENERGY STAR fixture specification still in effect from December 12, 2012.  These 

specifications focus on quality and performance, using many of the lessons learned from experience with 

the early CFL market. To qualify for the ENERGY STAR label, LED lighting products must: 

���� Achieve efficacy of at least 45 lm/W.  Brightness must be equal to or greater than existing 

lighting technologies (incandescent or fluorescent), and light well distributed over the area 

lighted by the fixture 

���� Maintain ≥ 90% of light output.  Light output must be constant over time, only decreasing 

toward the end of the rated lifetime (at least 25,000 hours for standard lamps, 15,000 for 

decorative lamps, and 10,000 for fixtures) 

���� Achieve a color rendering index of Ra ≥ 80.  Color quality must be excellent (i.e., the shade of 

white light must appear clear and consistent over at least the first 6,000 hours) 

���� Illuminate within one second 

���� Achieve a power factor ≥ 0.7 (versus ≥0.5 for CFL), and frequency ≥ 120 Hz (40 kHz for CFL) 

���� Contain ≤ 2.5 milligrams (mg) of mercury 

���� Not flicker when dimmed 

���� Not use power when the device is turned off35,36  

3.1.3 Massachusetts’ Residential Building Energy Codes’ Impacts on the 
Market for LED Lighting  

Over the last six years, the Massachusetts Building Energy Code has undergone a series of rapid changes 

due to regularly scheduled updates and actions by the Massachusetts legislative and executive branches.  

The Green Communities Act (the Act) of 2008 directed the Board of Building Regulations and Standards 

(BBRS) to continually update building energy codes to be consistent with the most recent version of the 

International Energy Conservation Code (IECC), which is revised every three years.  The Act further 

stipulated that building energy codes must be updated within one year of the release of the newest IECC 

codes.37  As a result, Massachusetts adopted the 2009 IECC residential and commercial building energy 

codes, along with minor Commonwealth-specific amendments, by July 1, 2010.  The next revision to 

Massachusetts’ building codes occurred in July 2014 when the 2012 IECC was adopted. 

The Green Communities Act also paved the way for the implementation of a “stretch” energy code for 

municipalities.  Specifically, the Act established criteria for a municipality to qualify as a “green 

community”; one criterion was a provision that new residential and commercial construction minimize 

life-cycle costs by utilizing “energy efficiency, water conservation, and other renewable or alternative 

                                                
34

 A specification for lamps replaced separate specifications for CFLs and LEDs.  The current version is now Lamps Version 1.0. 
35

 Qualifications include the exception regarding off-state power draw for external controls. With external controls, fixture power draw should not 

exceed 0.5 watts in the “off” state. 
36

 US EPA, Why Choose ENERGY STAR LED Lighting? Accessed November 21, 2014. See: 

http://www.energystar.gov/index.cfm?c=ssl.pr_why_es_com. 
37

 Despite the Green Communities Act-mandated timeline for energy code updates, the next residential and commercial code update to the 2012 

IECC was not enacted until July 1, 2014, instead of July 1, 2013.   
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technologies.”38  To translate the intention of the Act into actionable measures for the municipalities, the 

BBRS and the Department of Energy Resources (DOER) developed an appendix to the Massachusetts 

Code of Regulations (780 CMR39) called the Stretch Energy Code.  The 2009 “Stretch Code,” as it is 

known, was designed to be 20% more efficient than both the residential and commercial 2009 IECC 

baselines.   

3.1.3.1 Impacts on the Massachusetts Lighting Market 
Residential lighting was not addressed by Massachusetts’ code until adoption of the 2009 IECC in 2010, 

which stated that high-efficacy lamps—such as compact fluorescent lamps, T-8 or smaller-diameter 

linear fluorescent lamps, or lamps with a minimum efficacy (listed in Table 11 below)—must be installed 

in at least 50% of fixtures in new construction or major renovations.  The 2012 IECC maintains the same 

definition of high-efficacy (listed in Table 11), but increases the percentage of high-efficacy lamps 

required in new construction or major renovations to 75%. 

 

Table 11: 2009 and 2012 IECC Definition of High-Efficacy Lamps 

Lamp Wattage Efficacy 

>40 watts 60 lumens/watt 

15 – 40 watts 50 lumens/watt 

< 15 watts 40 lumens/watt 

The high-efficacy lamp requirements in the current residential code are easily met by CFLs and high 

performance T-8s, in addition to LEDs.  As such, the primary factor in determining whether LEDs are 

installed in residential projects will likely be cost—not code requirements.  Furthermore, much of 

residential lighting is plug-in and not subject to the aforementioned code requirements.    

3.1.3.2 Implications of Building Energy Codes and Stretch Codes on the 
Interior LED Lighting Market in Massachusetts 

The Massachusetts residential energy code requires high-efficacy fixtures in 50% or 75% of total 

permanent fixtures, consistent with the 2009 and 2012 IECCs.  Because compact fluorescent lamps, T-8s, 

and smaller-diameter linear fluorescent lamps can meet the high-efficacy requirements of each version 

of the code, LED fixtures must be cost-competitive with these lighting technologies in order to make it 

into residential projects.  Although LEDs offer other advantages—such as longer useful life, better control 

over color, and better dimmability—it is unclear how much residential customers recognize or value 

these benefits.  As previously mentioned, cost will likely be the predominant driver in customers’ 

decision to select of LED products over CFLs into the foreseeable future. 

3.1.4 Manufacturers 

Manufacturers have a strong influence on which lamp technologies, models, and package configurations 

will appear in retail stores.  They typically have close relationships with their retail partners, and they 

often exert their influence to determine where each lamp type appears in the retail store (e.g., end-of-

aisle display, in the lighting aisle), how the lamp is priced, and how to design special promotional or 

marketing efforts specific to a product or group of products.  A 2012 report suggests that manufacturers 

and retailers may have informal discussions throughout the year to address specific issues or special 

promotional opportunities as they arise, above and beyond annual “comprehensive product review” 

meetings wherein the parties review all of the distinguishing characteristics of each model.40 

                                                
38 M.G.L. Section 11 Subsection 22, C(6).  
39

 The Massachusetts Code of Regulations (CMR) addresses building codes in chapter 780. 
40

 D&R International, Residential Lighting Market Profile: 2012. October 5, 2012. 
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3.1.4.1 Manufacturer Participation in the ENERGY STAR Program 

The US EPA maintains a list of the ENERGY STAR qualified lamps available in the United States and their 

manufacturers.  These data can be used as an indicator of the relative market presence of various LED 

lamp manufacturing organizations.  

An ENERGY STAR partner is defined by the US EPA as “an organization that signed a Partnership 

Agreement with EPA to manufacture or private label ENERGY STAR qualified products.”41  Many 

manufacturers design their products to meet the ENERGY STAR specifications because consumers are 

familiar with this label, and many utility-sponsored programs, including those in Massachusetts, refer to 

the qualified products list when designing programs.  Based on product data, there were approximately 

175 LED manufacturers listed as “ENERGY STAR partners” in July 2013.  By September 2014, there were 

135 partners, reflecting the fact that manufacturers entered and exited the market over time.  It is 

worth noting that these counts may over-represent the total number of LED lamp manufacturers, since 

some manufacturers may produce lamps under more than one brand name.  Manufacturers who produce 

lamps that do not meet the ENERGY STAR specifications are not included in these counts. 

As shown in Table 12, the top ten ENERGY STAR partners in 2014 (based on number of LED lamp 

models) accounted for 44% of all LED lamps included in the US EPA’s October 2014 qualified products 

list.  The top 19 accounted for 60% of the qualified LED lamps. The remaining 116 partners each account 

for less than 2% of total models available.  

Although the total number of products stayed about the same from 2013 to 2014 (2,288 versus 2,206), 

there were a number of changes among manufacturers.  A number of new firms entered the market and 

are rapidly providing a larger proportion of approved lamps, while established firms such as GE Lighting, 

Philips, and Osram/Sylvania—highlighted in blue in Table 12—reduced the number of qualifying products 

they offer.  This may be a temporary condition as the big manufacturers continue to reset their product 

mix and retool their manufacturing processes from glass-based to solid-state lamps, or as they 

discontinued products that did not meet updated ENERGY STAR specifications.   

Table 12: Number of ENERGY STAR Qualified LED Lamp Models Available in the US by ENERGY 

STAR Partner, July 201342 and October 201443 

ENERGY STAR Partner 

2013 2014 

n % n % 

Technical Consumer Products, Inc. (TCP) 110 5% 259 12% 

GE Lighting 191 8% 168 8% 

CRS Electronics* - - 92 4% 

Philips Lighting Company 175 8% 80 4% 

Hengdian Group Tospo Lighting Co., Ltd.* - - 79 4% 

EiKO Global, LLC* - - 75 3% 

SATCO/NUVO* - - 56 3% 

Green Creative 39 2% 54 2% 

Homelite Technology Co. Ltd 37 2% 51 2% 

Energetic Lighting Inc.* - - 49 2% 

Lighting Science Group, Corp 85 4% 48 2% 

Conglom, Inc.* - - 45 2% 

Elec-Tech International Co. Ltd.* - - 43 2% 

                                                
41

 US EPA, ENERGY STAR Qualified Lamps Product List. List Posted on July 17, 2013. 
42

 US EPA, ENERGY STAR Qualified Lamps Product List. List posted on July 17, 2013. 
43

 US EPA, ENERGY STAR Qualified Lamps Product List. List posted on October 9, 2014. 
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ENERGY STAR Partner 

2013 2014 

n % n % 

OSRAM SYLVANIA 133 6% 42 2% 

Toshiba International Corporation 67 3% - - 

Solais Lighting, Inc. 45 2% - - 

Maxlite* - - 38 2% 

Standard Products, Inc. 38 2% 37 2% 

Wooree Lighting Holdings Co. Ltd. 37 2% - - 

Halco* - - 37 2% 

Litetronics International Inc.* - - 34 2% 

Plusrite USA* - - 34 2% 

All other partners [n=164 (2013), n=116 (2014); each 
accounts for <2% total models 1,331 58% 885 40% 

Total 2,288 100% 2,206 100% 

 

3.1.5 Products and Applications 

3.1.5.1 LED Lamps 

Lamps that can be used in residential lighting applications are characterized by a multitude of shapes 

and sizes that can accommodate functional needs and design preferences.  To capture this market, 

manufacturers have responded by providing a wide variety of LED lamp shapes and sizes.  

Unlike CFL and incandescent lamps, LEDs emit light directionally.  To compensate for this, manufacturers 

arrange the diodes in the lamp “package” to provide omnidirectional light similar to the lighting options 

consumers have grown familiar with in incandescent and fluorescent lamps.44  Residential applications 

are accommodated with base types including the traditional medium screw base (MSB), candelabra or 

small screw base (SSB), bi-pin, and GU-base. Figure 5 shows basic LED lamp shapes. 

Figure 5: Typical LED Lamp Shapes 

 

 

A-lamp 

 

 

Globe  

 

 

Reflector  

 

 

Candle 

 

 

Night light 
 

According to a study by US DOE, LED lamps accounted for approximately 3% of the US lighting market 

in 2013, but are expected to account for roughly half (48%) of the market by 2020, and 84% by 2030.45 

As shown in Figure 6, nearly three-quarters (72%) of ENERGY STAR qualified lamps in late 2014 were 

reflector models; 57% of the qualified products were PAR lamps, 9% were MR lamps, and 5% were 

                                                
44

 The LED package includes the base, drive electronics, heat sink, LED array, and diffuser. 
45

 Navigant Consulting, Energy Savings Forecast of Solid-State Lighting in General Illumination Applications. Prepared for the US DOE, August 

2014, pp. 8. 
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other reflector styles.  Other common lamp shapes include A-lamps, which constituted 6% of ENERGY 

STAR qualified LED lamp models listed in July 2013; globe lamps (4%); and candle-style LED lamps 

(2%). 

The DNV GL team also compared the ENERGY STAR lamp models that qualified in 2014 to those that 

qualified in September 2012 and July 2013.  As shown in Figure 6, the total number of models increased 

by nearly 80% from 2012 to 2013 (from 1,273 models to 2,288) and stabilized between 2013 and 2014 

(2,288 vs. 2,206).  Though the total number of qualified products decreased slightly, the number of 

qualified products for key residential models increased significantly.  Standard A-lamp models had a 

threefold increase—from 6% of qualifying LED lamps in 2012 to 19% in 2014.  The number of candle 

products more than doubled, reaching 7% in 2014.  The share of non-standard lamps (i.e., bi-pin and 

UG-base) practically disappeared in 2014, largely due to the removal of certain products by select 

manufacturers as more LED applications became mainstream. 

Figure 6: Summary of ENERGY STAR Qualified LED Lamp Models by Lamp Shape46, 47, 48

 

3.1.5.2 LED Fixtures 

As noted in section  3.1.2.2, the ENERGY STAR program includes a separate specification for residential 

lighting fixtures.  The current specification, Version 1.2, has been in effect since December 2012 and 

includes LED fixtures.  As of September 2014, there were ten indoor fixture types and five outdoor 

fixture types included in the program.49  

The total number of qualified LED fixture models quadrupled between 2013 and 2014, from 1,160 to 

4,720.  As shown in Table 13, recessed downlights and downlight retrofit kits made up nearly two-thirds 

                                                
46

 US EPA, ENERGY STAR Qualified Lamps Product List. List Posted on September 18, 2012. 
47

 US EPA, ENERGY STAR Qualified Fixtures Product List. List Posted on January 3, 2013. 
48

 US EPA, ENERGY STAR Qualified Fixtures Product List. List Posted on October 13, 2014. 
49

 See http://www.energystar.gov/index.cfm?c=ssl.pr_residential_apps for details. 
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(61%) of the fixture models listed in 2014.  These fixture types represented 72% of the qualified LED 

fixtures in 2013. 

Five new fixture types were included in the 2014 list, the most notable being ceiling mount fixtures, 

which accounted for 10% of the qualified products.  The remaining 13 product categories in 2014 each 

accounted for 6% or less of total products available.  Qualifying products included after 2013 are 

denoted with the “*” indicator. 

Table 13: Summary of ENERGY STAR Qualified LED Fixture Models by Fixture Style50, 51 

Fixture Style 

2013 2014 

n % n % 

Recessed downlight 518 45% 1785 38% 

Downlight retrofit kit 308 27% 1097 23% 

Ceiling mount* - - 456 10% 

Accent light 151 13% 277 6% 

Under cabinet 122 11% 192 4% 

Wall sconces* - - 137 3% 

Pendant* - - 85 2% 

Cove 23 2% 37 1% 

Porch 14 1% 48 1% 

Post-top 9 1% 4 0% 

Surface-mount downlight 6 1% 109 2% 

Security 3 0% 34 1% 

Bath vanity* - - 9 0% 

Portable desk task light 1 0% 2 0% 

Ceiling fan light kit* - - 1 0% 

Other 5 0% 448 9% 

Total 1,160 100% 4,720 100% 

 

3.1.6 Pricing Trends 

LED lamps compete with alternative lighting options on factors other than first cost; however, this is still 

the most commonly cited barrier to adoption amongst customers and market actors.  Although LEDs 

have advantages such as longer expected equipment life, digital controllability, smaller size, greater 

design flexibility, directionality, and minimal heat output, first cost is often the main decision criterion in 

the residential sector.  

Pricing is affected by advances in materials science that have resulted in shorter product development 

lifecycles and manufacturing processes.  These improvements have allowed manufacturers to achieve 

scale in production, reduce costs of production, and drive down pricing to capture more market share in 

this rapidly growing market.  According to the US Energy Information Administration, these 

improvements will lower retail prices to around $5.00 by 2020 for the most common wattages of LED 

screw-in lamps.52 

The US DOE tracks lamp pricing based on the retail cost of a light source, measured in cost per 

kilolumen in US dollars ($/klm).  In 2010, DOE documented LED A-lamp prices of $50/klm, while the 

cost for a traditional incandescent A-lamp was approximately $0.50 /klm.53  As of 2013, a LED lamp was 

                                                
50

 US EPA, ENERGY STAR Qualified Fixtures Product List. List Posted on January 3, 2013. 
51

 US EPA, ENERGY STAR Qualified Fixtures Product List. List Posted on October 13, 2014. 
52

 US Energy Information Administration, Annual Energy Outlook 2014 Early Release. 
53

 Bardsley Consulting, Navigant Consulting, Radcliffe Advisors, SB consulting, and SSLS, Inc., Solid-State Lighting Research and Development: 

Multi Year Program Plan. Prepared for US Department of Energy. May 2011, page 38. 
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reported to cost $16 /klm.54  A more recent price forecast suggested that cool and warm white LED 

lamps prices will decline to $2.30 /klm in 2015, and $0.70 by 2020.55 

3.1.7 Current Program Activity in Massachusetts  

3.1.7.1 Current Program Offerings: Residential Program Manager 
Interviews 

Three program administrators (PAs) were interviewed for this study; interviewees were held with six 

employees involved with program implementation and operations.  All staff interviewed were involved to 

various degrees in program planning and design, marketing, market actor management, and 

administering rebate payments and technical issues for participants.  Average tenure for this group was 

2.7 years, but time with the program administrator ranged from 2 months to 6 years. 

The residential programs target all customers, with the objective of informing as many people as 

possible about the benefits of LED products in particular, and energy efficiency in general.  Although 

market transformation is considered a long-term goal, it is not a formally stated one.  Marketing and 

outreach to potential customers use several tactics.  The most common tactics for building awareness 

and educating consumers are bill inserts, email marketing, and in-store merchandising.  One PA has also 

used a mobile retailer that travels to community and corporate events providing information and access 

to products. 

The main transfer point for products is currently retail outlets, but non-profit and community 

organizations are also used distribute LED lamps.56  Once the customer is in the retail store, all PAs use 

product point-of-sale (POS) buy downs to encourage purchases.  For hard-to-reach segments, LED 

lamps are provided at no cost to the participant.  The PAs also include CFLs in their program offerings. 

The programs perform a variety of activities to support their marketing tactics.  Promotions are run 

through multiple outlets, including in-store, through outreach vendors, through social media sites, and 

on-site at community events and schools.  Overall the PAs were pleased with the variety of marketing 

channels they were able to access.  In addition to the more traditional PA communication tools 

mentioned earlier (e.g., bill inserts), programs are leveraging social media sites such as Facebook to 

build awareness of LED lighting in Massachusetts.  One program manager commented that the MassSave 

Facebook page had more “likes” than ENERGY STAR.  The value of this social media contact has not 

been quantified for the program; but for now, program managers prefer more contacts to fewer. 

Program administrator staff received most of their technical information on LEDs from ENERGY STAR, 

lighting manufacturers, and outreach vendors.  Additional data from third-party organizations were 

mentioned as alternative sources of information, but familiarity with these organizations varied.  Third-

party organizations mentioned in the interviews included the Department of Energy solid state lighting 

studies (DOE SSL), Consortium for Energy Efficiency (CEE), Northeast Energy Efficiency Partnership 

(NEEP) evaluations, and other EM&V studies, particularly the lighting shelf surveys and retailer store 

manager interviews. 

  

                                                
54

 Bardsley Consulting, Navigant Consulting, Radcliffe Advisors, SB consulting, and SSLS, Inc., Solid-State Lighting Research and Development: 

Multi Year Program Plan. Prepared for US Department of Energy. May 2011, page 18. 
55

 Statistica.com, 2014, www.statista.com/statistics/216351/price-of-warm-white-led-lamps-in-the-us. 
56

 At this time LEDs are not offered as part of the Home Energy Solutions program. 
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3.1.7.2 Recent LED Activity in Massachusetts’ Residential Programs 

The impact of LEDs on the PAs Massachusetts’ residential lighting savings was minimal in 2012, but 

increased forty-fold by 2013.  CFLs still dominate the program in terms of quantities incentivized and 

gross savings, but LEDs are beginning to penetrate program efforts.  

Figure 7 shows the quantity of lighting supported by residential programs in 2012 (inner circle) and 2013 

(outer circle).  Programs in 2012 only incentivized 20,000 LED products which accounts for less than 1% 

of total incentivized lighting measures. In 2013, LEDs accounted for 12% of program-supported lighting 

measures. 

 

Figure 7: Distribution of Lighting Products in Massachusetts Residential Programs,  
2012 and 2013 (in 1000s) 
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Similarly, LEDs had a minimal impact on gross lighting savings in 2012.  Savings from LEDs included in 

the 2012 program data accounted for less than 1% of total lighting savings.  In 2013, LEDs were 14% of 

total lighting savings.  The magnitude of savings from LEDs, CFLs, and other lighting technologies is 

shown in Figure 8 below. 

Figure 8: Massachusetts Residential Lighting Gross Savings by Lighting Technology, 
 2012 and 2013 (MWh) 

 

3.2 Residential Market Actor Results: Retail Store Managers and 
Shelf Surveys 

Field researchers visited retail stores in Massachusetts and the comparison area to examine the available 

lighting selection.  The results from these shelf surveys focus on the availability, diversity, and pricing of 

LED products, while the store manager surveys provide perspective on retailers’ motivations and 

perceived barriers to stocking LED lamps.  For these efforts, we looked at market indicators in seven 

retail channels that are known to sell replacement lamps and fixtures to consumers: 

���� Discount – Stores that typically sell products at reduced prices compared to traditional outlets.  

Examples are Dollar General, Christmas Tree Shop, and Family Dollar. 

���� Drug – Stores that sell over-the-counter medications, first aid supplies, pharmaceuticals, and 

dry goods and beverages.  Examples include CVS, Walgreens, and Rite Aid. 

���� Grocery – Stores that sell perishable and non-perishable food items, and stock small selections 

of household items.  Examples are Hannaford’s markets, Market Basket, and Stop & Shop. 

���� Small hardware – Stores that sell a variety of home repair, maintenance, and improvement 

products.  Examples include Ace Hardware and True Value Hardware. 

���� Large home improvement – Stores (often warehouse-style spaces) that sell hardware 

products and are in the range of 30,000 to 100,000 square feet.  Examples include Home Depot 

and Lowe’s. 

���� Mass merchandise – Stores that sell an assortment of goods, including clothing and 

housewares.  Examples include Kmart, Target, and Walmart. 

���� Wholesale club – Warehouse-style stores that sell a variety of grocery and household items in 

bulk quantities and require membership cards. Examples are Costco, BJ’s, and Sam’s Club. 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 42

 

The Massachusetts results discussed in this report draw from data collected for two additional 

Massachusetts studies.  The shelf survey data (n=100) was collected in the fall of 2013 as part of the 

Residential Lighting Shelf Survey and Pricing Analysis report.57  Retail store managers (n=224) were 

interviewed in the spring of 2014 for the Massachusetts Residential Lighting Market Assessment and the 

Massachusetts Residential Multistage Lighting Net-to-Gross Assessment.  

DNV GL conducted the comparison-area shelf surveys (n=150) in late 2012 and retail store manager 

surveys (n=150) between July and October 2013.  Both of these efforts were conducted in support of 

the CPUC LED Market Effects Study.  Additional analysis of shelf survey data from the comparison area 

was facilitated by the use of an online tool developed for the CPUC.  This publicly available tool allows 

users to conduct analysis of recent shelf survey results from California, Georgia, and Arizona.58   

3.2.1 Availability of LED Lamps 

The shelf survey results indicate that LED lamps are entering the marketplace, but remain in the 

minority of the lamps present in Massachusetts and comparison-area stores (Figure 9).  While the vast 

majority of stores stock incandescent lamps in both regions, Massachusetts stores stock high-efficiency 

lamps more often than those in the comparison area.  CFLs were found in the majority of Massachusetts 

stores (92%), whereas only 70% of comparison-area retailers stock CFLs.  This result is significant at 

the 95% confidence level.  On the other hand, a similar share of retailers in Massachusetts and the 

comparison area stock LED lamps.  

Massachusetts PAs have been sponsoring CFL programs for many years, so it is not unlikely that this 

observed difference in stocking is related to program activity.  The timing of these studies offers another 

potential explanation for the higher prevalence of CFLs among Massachusetts retailers.  The comparison-

area data were collected in the fall of 2012, whereas the Massachusetts data were collected in the fall of 

2013; during this time, EISA had a large impact on the market for screw-in bulbs.  Per EISA legislation, 

the manufacturing of 100W incandescent lamp(s) (non-EISA compliant) to be sold in the US was 

prohibited as of January 1, 2012. The legislation banned the manufacture of 75W incandescent lamps on 

January 1, 2013.59 As evidenced by research conducted in Massachusetts, the majority of Massachusetts 

retailers indicated that they stocked more CFLs and fewer incandescent bulbs as a result of EISA.60 

 

                                                
57 Cadmus and NMR Group Inc., Lighting Market Assessment Shelf Survey and Pricing Analysis. June 2, 2014. 
58 The online shelf survey tool can be found at www.bulbstockdata.com 
59

 “DOE Lighting Facts,” see: http://www.lightingfacts.com/Library/Content/EISA. 
60

 NMR Group, Inc., Massachusetts ENERGY STAR Lighting Program: Early Impacts of EISA. June 12, 2013. 
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Figure 9: Percent of Stores that Stock Lamp Types in Massachusetts and the Comparison Area 
(Retail Shelf Surveys)  

 

 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 
 

To better understand where LEDs are found in each region, we examined availability by retail channel as 

well.  As shown in Table 14, LEDs can be found in the majority of small hardware stores, mass 

merchandisers, and membership clubs in both regions.  The entirety of home improvement stores in 

Massachusetts and the vast majority in the comparison area stock LEDs as well.  In both regions, LEDs 

are not available in discount stores. 

 
Table 14: Percent of Stores, by Retail Channel, that stock LED lamps 

 Retail Channel Massachusetts Comparison Area 

Discount 0% 0% 

Drug 21% 35% 

Grocery 37% 29% 

Hardware* 73% 50% 

Home improvement 100% 100% 

Mass merchandise 74% 64% 

Membership club* 100% 91% 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 
 
  

* 
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Figure 10 shows the distribution of CFLs, halogen lamps, incandescent lamps, and LEDs in each channel. 

Though the amount of stock represented by each lamp technology varies by retail channel, the most 

prevalent types of lamps found in each store are incandescent lamps and CFLs.  LEDs account for almost 

a quarter of stocked lamps in home improvement stores and membership stores; yet in other channels, 

LED lamps represent less than 10% of stocked lamps. 

 

Figure 10: Distribution of Lamp Technologies Stocked in Massachusetts, by Retail Channel 
(Retail Shelf Surveys) 

 

3.2.2 Product Diversity 

The variety of product models available amongst retailers provides an indication of product diversity.  

Field researchers collect information on the LED lamp models in retail stores by collecting model number 

information or scanning the barcode of each lamp package.  Deciphering this data to determine the 

unique number of models requires analysis of each model number to remove duplicates or incomplete 

data. 

In 2012, DNV GL developed a more accurate methodology for determining what constitutes a unique 

model number. During electronic data collection, field researchers use a barcode scanner to scan each 

unique package that they encounter in a given store. The unique barcode is then mapped to a reference 

database that includes previously encountered shelf survey data, including barcodes, model number, 

lamp technology type, base-type style, wattage, lumens, and other factors. If a scanned barcode 

matches a barcode in the reference database, key lamp specifications auto-populate into the tablet data 

collection tool. The field researchers must verify these lamp specifications (including the model number) 

to ensure that all the information is correct. DNV GL used this method to collect all shelf survey data for 

the comparison data (in September and October of 2012). 

During earlier phases of shelf survey research (prior to 2012), DNV GL field researchers recorded model 

numbers and other lamp specifications on paper, but did not record barcodes. Establishing what 

constituted a unique model number proved to be a difficult challenge. Field researchers sometimes 

recorded model number information in different ways, depending on how model number information was 
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presented on different parts of a given lamp package. For instance, one side of a package might have a 

model number listed as BPCEC/CFL/RP/2PK, and another side of a package might present the model 

number in an abbreviated form such as BPCEC/CFL/RP, or simply BPCEC/CFL. To further complicate 

matters, some manufacturers list numeric codes for unique lamp models, which are not barcodes. The 

DNV GL team has had processes in place to correct these errors, but even if human errors could be fully 

corrected, there might still be variation for a given model number, depending on a given manufacturer’s 

package labelling practices.  

The program participant retail store shelf survey researchers in Massachusetts did not collect barcode 

data. As such, the LED Market Effects team had to characterize LED lamp model diversity in 

Massachusetts by relying on model numbers rather than barcodes. Analysts thoroughly examined all 

model numbers in the Massachusetts shelf survey database, verified and cleaned model numbers for 

over 90% of the records in the database, and discarded records with model numbers that could not be 

verified. In spite of these steps, it is still likely that actual LED model number diversity is slightly over-

represented in Massachusetts, due to the use of this older methodology.  

In contrast (as noted above), DNV GL analysts calculated model number diversity in the comparison area 

using barcodes. The reader should be aware of these methodological differences in calculating model 

numbers when any LED model number comparisons are drawn between Massachusetts and the 

comparison area. 

The shelf survey results show that retailers in each region offer roughly the same number of LED models 

both amongst all stores (Figure 11) and those that stock LEDs (Figure 12).  

In Massachusetts, an average of 3.7 LEDs can be found in retail stores, compared to 2.2 in the 

comparison area.  Amongst stores that stock LEDs, roughly seven models can be found in each region.  

The greatest model diversity is found in the home improvement channel; Massachusetts retailers stock 

an average of 40 different LED models compared to 35.7 in the comparison area.  Grocery stores and 

pharmacies stock the fewest models. 

 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 46

 

Figure 11: Average Number of LED Lamp Models per Store in Massachusetts and the 
Comparison Area, by Retail Channel, 2013 (Retail Shelf Surveys) 

 

 
 

Figure 12: Average Number of LED Lamp Models in Stores Stocking LEDs in Massachusetts and 
the Comparison Area, by Retail Channel, 2013 (Retail Shelf Surveys) 

 

 
 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 47

 

3.2.3 LED Pricing 

As part of the shelf survey efforts, field researchers recorded price information for every lamp model 

found at each site. As shown in Figure 13, the average observed LED lamp price is similar in 

Massachusetts and the comparison area; the difference in price was less than $0.20.  Within retail 

channels, the average price per LED lamp differs more substantially than across the whole market. Mass 

merchandise, membership clubs, and grocery stores in Massachusetts have average LED lamp prices 

that are higher than the comparison area.  On the other hand, LED lamp prices in small hardware stores, 

home improvements stores, and pharmacies are higher in the comparison area than in Massachusetts.  

Average prices between grocery stores in each region had the greatest disparity, but given that these 

stores typically stock very few models (1.5 in the comparison area and 3.4 in Massachusetts), this 

difference is not surprising.    

 
 

Figure 13: Average Price per LED Lamp, by Retail Channel, for Massachusetts and the 
Comparison Area (Retail Shelf Surveys) 

 

 
* Difference from Massachusetts results is statistically significant at the 95% confidence level. 

 

The average price of a lamp within a retail channel is dependent on the type of LED found at each 

retailer.  As such, we examined the average prices of various LED products at small hardware and large 

home improvement stores, as these were the two most commonly cited purchase locations amongst 

residential customers.   
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The results in Table 15 portray the average price per LED lamp style observed in small hardware stores.  

A-lamp and reflector lamps cost more in the comparison area than in Massachusetts.  Prices for globe 

lamps are similar in both regions.  

 

Table 15: Average Price per LED Lamp Type in Small Hardware Stores  
(Retail Store Shelf Surveys) 

  Average Price per LED Lamp Number of LED Lamps 

LED Lamp Shape Massachusetts Comparison Area Massachusetts Comparison Area 

Reflector/flood $27.76 $38.72 462 85 

A-lamp $25.02 $40.28 318 48 

Globe $15.86 $15.83 51 27 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence 

 

As shown in Figure 14, less price disparity exists within home improvement stores.  While prices for 

these technologies in Massachusetts are lower than in the comparison area, the difference is less 

pronounced than the results observed in small hardware stores.  Furthermore, field researchers found 

that prices for A-lamps and reflectors are lower in home improvement stores than small hardware stores 

in both regions.  We note that DOE’s most recent price projections indicate that the cost per kilolumen of 

cool white and warm white LEDs decreased by approximately 33% between 2012 and 2013.61  This likely 

has an impact on the price differential we observed in hardware and home improvement stores as we 

fielded the comparison area survey in 2012 and Massachusetts in 2013.   

 
Figure 14: Average Price per LED Lamps, by Type, in Large Home Improvement Stores  

(Retail Store Shelf Surveys) 

 
* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 

Number of LED A-lamps: Massachusetts n= 5,766; Comparison Area n=1,961 

Number of LED reflector lamps: Massachusetts n=3,947; Comparison Area n=3,877 
Number of LED globe lamps: Massachusetts n=278; Comparison Area n=183 

Number of large home improvement stores: Massachusetts n=16; Comparison Area n=21 

                                                
61

 DOE, Solid-State Lighting: Early Lessons Learned on the Way to Market,  DOE Office of Energy Efficiency and Renewable Energy, January 

2014. Online at: http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_lessons-learned_2014.pdf. 
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3.2.4 Promotion of LED lamp(s) 

The store manager survey asked retailers to discuss promotional efforts regarding LED products to 

gauge how active retail stores were in promoting LEDs. Since 2010, 33% of the retail store managers in 

the comparison area ran at least one LED promotion, compared to 52% in Massachusetts. 

The survey asked store managers who stock LEDs to describe what products were included in those 

promotions; these results are shown in Figure 15.  In the comparison area, 21% of stores ran 

promotions for LED lamps only, 1% promoted LED fixtures only, and 10% supported LED lamps and 

fixtures.  In Massachusetts, a similar share of store managers (9%) discussed promotional efforts for 

fixtures and lamps, but a significantly higher share held promotions for LED lamps (43%).   

The managers were asked to discuss who sponsored their promotions. In the comparison area the 

majority of store managers (85%) indicated that the promotions were sponsored by the store; 13% 

reported that product manufacturers sponsored the promotions. Approximately one half of the store 

managers in Massachusetts indicated that their promotional efforts were sponsored by the store, and 15% 

indicated the manufacturer sponsored their efforts.  Twenty-eight percent of store managers indicated 

that their promotions were supported by the PAs.   

 
Figure 15: Retailer Promotions for LED Products (Retail Store Manager Survey) 

 

  
* Difference from Massachusetts results is statistically significant at the 95% confidence level. 

 

 

3.2.5 Motivations for Stocking LED lamp(s) 

Retail store managers who stock LEDs were asked to discuss their motivations for doing so; Figure 16 

presents these results.  Store managers in both regions are frequently motivated by corporate decisions 

regarding lamp stocking practices and customer requests for LED lamps.  These two factors are related, 

in that the employees in corporate offices are often tasked with analyzing the market and the customer 

demand for products. Retailers experience increased sales when they stock products that are in demand, 
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so it is not surprising that these two factors represent the largest contributors for Massachusetts and the 

comparison area. 

In Massachusetts, the profit margin offered by LED sales motivated 6% of store managers, compared to 

only 1% in the comparison area.  A significant number of retailers in Massachusetts (36% versus 14% in 

the comparison area) noted other motivating factors beyond those asked by the interviewers.  The 

research team reviewed the verbatim responses from Massachusetts to further our understanding of 

retailer motivations; product quality, market trends, EISA impacts on incandescent lamps, and energy 

savings were the most commonly cited responses.   

 
Figure 16: Motivations for Stocking LED Lamps among Retail Stores That Stock LED Lamps  

 

 
* Differences from Massachusetts results are statistically significant at the 95% confidence level. 

** “Other” responses were broken down in Massachusetts but not in the comparison area.  Overall, 36% of 

respondents in Massachusetts provided “other” responses, which was significantly different from the comparison area 
at the 95% confidence level. 

 

3.2.6 Market Barriers 

The survey also asked store managers to discuss factors that prevent them from selling more LED lamps.  

Not surprisingly, initial cost was the largest barrier cited in both Massachusetts and the comparison area.  

As the technology becomes more available (both in accessibility and product diversity) and consumers 

become more educated on the product, prices are expected to decline further. Massachusetts retailers 

also believe consumers’ lack of familiarity affects sales more often than retailers in the comparison area, 

but retailers in both areas reported availability concerns.  These results are shown in Figure 17. 
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We post-coded some of the “other” responses provided by Massachusetts retailers to get a better 

understanding of their opinions.  From this exercise we found that additional barriers included: the store 

does not display the LED products well (either due to size restrictions or location in store), customers do 

not like the look of the lamps, and customers prefer other technologies. The last two barriers are 

important to discuss in further detail, as they speak in many ways to public and demographic factors.  

Many in the general public, especially the older generation, picture an incandescent A-lamp when they 

think of a light bulb.  It is the same bulb they’ve used for many years, and it has remained relatively 

unchanged over time.  The incandescent lamp can easily be replaced by unscrewing the old lamp and 

screwing in a new lamp. The LED A-lamp, in most cases, can be just as easily replaced, but to some 

consumers the perceived differences in LED shape and brightness are barriers. To overcome this, 

consumers need to become more comfortable with the technology, which can be accomplished through 

increased consumer education and advertising campaigns. 

 
 

Figure 17: Barriers to Increased LED Lamp Sales among Retail Stores that Stock LED Lamps in 
Massachusetts and Comparison Area (Retail Store Manager Telephone Interviews) 

 

 
* Difference from Massachusetts results is statistically significant at the 95% confidence level. 
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3.3 Residential Customer Results 
DNV GL conducted the Massachusetts consumer surveys as part of Massachusetts LED Market Effects 

Study and the comparison area surveys as part of recent LED Market Effects Study for the CPUC.62  In 

total, the team completed 1,600 surveys with consumers: 600 in Massachusetts and 1,000 in the 

comparison area of Georgia and Arizona.   

A survey research firm collected the Massachusetts data during April and May of 2014 using a random-

digit-dial approach.  The sample targets included 300 respondents reached via telephone landline and 

300 respondents via cell phone.  The response rate was 14.7% overall and 13.9% for landline 

respondents.  DNV GL analysts applied sample expansion weights, based on county-level population data 

from the 2010 census,63 such that the survey results represent the population of Massachusetts. 

In the comparison area, a survey research firm conducted surveys during April and May 2013 using a 

random-digit dial approach within the comparison area, and respondents were reached exclusively via 

landline.  The DNV GL team designed the sample targets so that they were split evenly between the two 

states (500 each), and the survey research firm met these targets for a total of 1,000 completed surveys.  

The response rate was 5.3%.  DNV GL analysts applied sample expansion weights, based on state-level 

population data from the 2010 census, so that the survey results represent the combined population of 

the comparison area states (Arizona and Georgia). 

Respondents in the comparison area were reached exclusively via landline.  Thus, for the purpose of 

comparative analyses, we have excluded Massachusetts respondents who completed the survey via cell 

phone in this analysis.64 

  

                                                
62

 DNV GL, Final Report: Baseline Characterization Market Effects Study of Investor-Owned Utility Programs to Support LED Lighting in California.  

Prepared for the CPUC, Energy Division, 2010–2012 EM&V Work Order 54 – Market Assessment and Market Effects, 2014. 
63

 US Census, Massachusetts: 2010 Population and Housing Unit Counts.  2012, p. 30. http://www.census.gov/prod/cen2010/cph-2-23.pdf. 
64 

The Massachusetts LED Market Effects Study will include results from cell phone respondents in the appendices. 
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3.3.1 Residential Consumer Characteristics 

 

Table 16 provides an overview of the total number of housing units in Massachusetts and the 

comparison area by housing type.  As shown, the comparison area had roughly two and a half times as 

many housing units in 2012 as Massachusetts (more than 6.9 million compared to 2.8 million, 

respectively).  In both regions, the majority of housing is comprised by single unit homes, with single 

unit homes representing more than two-thirds of housing units in the comparison area and nearly 58% 

in Massachusetts.  Massachusetts has double the proportion of multi-unit homes compared to the 

comparison area (42% versus 21% in the comparison area), and the comparison area’s share of mobile 

homes is ten times the share of mobile homes in Massachusetts (10% versus less than 1%). 

Table 16: Number of Housing Units by Housing Type in Massachusetts and the Comparison 

Area, 201265 

 

* Single unit homes include both detached and attached (i.e., townhomes).  

** Other includes boats, RVs, vans, etc. 

3.3.2 LED Lamps 

In the sections below, we discuss differences in lamp awareness and purchase rates, LED replacement 

lamp purchase locations, and LED fixture purchase locations in Massachusetts and the comparison area. 

3.3.2.1 Awareness and Purchase by Technology 

The consumer telephone surveys included questions regarding general awareness of LED lamps, CFLs, 

and EISA66-compliant incandescent lamps67 as well as follow-up questions regarding whether the 

respondents who were aware of each lamp technology had purchased those lamps since January 1, 2010.   

We refer to purchases since January 2010 as “recent purchases.”  

As shown in Figure 18, there were minimal differences in consumer awareness between respondents in 

Massachusetts and respondents in the comparison area.  In both regions, more than nine out of ten 

respondents were aware of CFLs and roughly four out of five were aware of LED lamps.  In terms of 

awareness of EISA-compliant incandescent lamps, there was a small, but significant difference in 

                                                
65

 American Community Survey (ACS) 2008-2012 5-year estimate. 

http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk. 
66 The US Congress passed the Energy Independence and Security Act (EISA) in 2007.  EISA requires that general purpose incandescent lamps 

meet minimum efficacy standards that traditional general purpose incandescent lamps cannot meet, effectively pushing the most inefficient 
lamps out of the market. For further details, see H.R. 6—110th Congress, 2007 (http://www.gpo.gov/fdsys/pkg/BILLS-

110hr6enr/pdf/BILLS-110hr6enr.pdf). 
67 Telephone surveyors asked respondents whether they have heard of and purchased “energy-efficient incandescent bulbs” rather than using 

the term “EISA compliant incandescent lamp.” 
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awareness among Massachusetts consumers (53%) and consumers in the comparison area (45%).  

There were no significant differences between regions in terms of lamp purchases.  Roughly half of 

respondents in Massachusetts and the comparison area reported that they purchased a CFL since 2010.  

Between 16% and 21% of Massachusetts consumers and consumers in the comparison area were recent 

purchasers of LED lamps, and roughly one in ten respondents in both areas were recent purchasers of 

EISA-compliant incandescent lamps. 

Figure 18: Lamp Awareness and Recent Purchases (since January 1, 2010) in Massachusetts 

and Comparison Area by Lamp Technology, 2014 and 2013 

 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 
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3.3.2.2 LED Lamp Purchase Locations 

For those consumers who reported purchasing LED lamps since January 1, 2010, the telephone 

surveyors asked respondents to identify the types of stores in which they purchased those lamps. 

Respondents were allowed to provide multiple responses to this question.  As Figure 19 shows, 

respondents in both regions mentioned large home improvement stores (such as Home Depot or Lowe’s) 

more than any other retail store type (roughly 6 out of 10 respondents in both areas). More than a third 

of recent LED lamp purchasers in the comparison area purchased their lamps in mass merchandise 

stores (such as Wal-Mart or Target) compared with only 7% of respondents in Massachusetts—a 

statistically significant difference.  Roughly 10% to 20% of respondents in both regions mentioned small 

hardware and membership club stores as locations in which they made their recent LED lamp purchase.  

There were no other significant differences between the two regions in terms of the percentage of 

respondents who reported recent LED purchases in the other store types.  

Figure 19: Store Types for Recent LED Lamp Purchases (since January 1, 2010) in 
Massachusetts and Comparison Area, 2014 and 2013 

 
 

 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 

 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 56

 

3.3.2.3 Quantity of LED Lamps Purchased and Installed 

The surveys asked additional questions regarding the quantity of LED lamps purchased and installed in 

Massachusetts and the comparison area.  These results are shown in Table 17.  

There were minimal differences between Massachusetts and the comparison area in terms of self-

reported LED lamp installation rates, with consumers in both regions reporting an average of roughly 1.4 

to 1.5 LED lamps installed among all LED lamps ever purchased (including recent purchases and 

purchases prior to January 1, 2010).  Massachusetts consumers reported similar LED lamp purchase 

rates (based on LED lamp purchases made since January 1, 2010) as consumers from the comparison 

area; consumers in Massachusetts purchased an average of 1.3 LED lamps per household versus 1.0 

lamps in the comparison area.   

Table 17: Average Number of LED Lamps Purchased and Installed in Massachusetts and 
Comparison Area since January 1, 2010 across All Respondents  

 

 
 

3.3.2.4 LED Lamp Storage 

Respondents were also asked whether they were storing any LED lamps for future use.  Roughly two in 

five residential LED purchasers in Massachusetts and the comparison area reported that they were 

storing one or more LED lamps in their homes; there were no significant differences between the regions 

in terms of LED storage rates.  
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3.3.2.5 Satisfaction with LED Lamps 

The survey also asked respondents with at least one LED lamp installed in their homes to describe how 

satisfied they were with their LED lamps.  These respondents were asked to rate their satisfaction on a 

scale of 1 to 10, where 1 means “not at all satisfied” and 10 means “very satisfied.”  As shown in Figure 

20, satisfaction with LED lamps among LED lamp users in both regions is very high; roughly three-

quarters of respondents in Massachusetts and the comparison area rate their satisfaction as an “8” or 

higher.  Less than 20% of respondents gave a rating of 4, 5, 6, or 7 (somewhat satisfied with the 

performance of their LED lamps), and only 3% of respondents gave a rating of 1, 2, or 3 (dissatisfied 

with their LED lamps) in both regions. 

Figure 20: Satisfaction with LED Lamps among Respondents Who Have One or More LED 
Lamps Installed, 2014 and 2013 

 

 

*Difference from Massachusetts results is statistically significant at the 95% level of confidence. 

3.3.2.6 Reasons for LED Lamp Purchase and Barriers to LED Lamp Purchase 

To better understand consumer motivations for purchasing LEDs, the survey asked respondents to cite 

their main reason for purchasing LED lamps.  A plurality of consumers in Massachusetts and the 

comparison area who had one or more LED lamps installed reported that they purchased LED lamps 

because they “use less energy.”  The second most cited reason for LED lamp purchases in both regions 

was that they “last longer than the alternatives.”  Respondents in both areas also said that they “like the 

quality of the light” from LED lamps, “LED bulbs save money,” and that they “like the look of the bulb.” 

There were no significant differences between regions in terms of the reasons cited for purchasing LED 

lamps. 

Among respondents who were aware of LED lamps but had not purchased them, the surveyors asked 

why the respondents had not purchased LED lamps.  A plurality of respondents in both regions reported 
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that they simply “do not need LEDs” (34% of non-purchasers in Massachusetts and 44% in the 

comparison area).  The second most cited reason for not purchasing LED lamps was that “LEDs are too 

expensive.”  Roughly the same percentage of respondents in Massachusetts and the comparison area 

cited this reason (23% of LED non-purchasers in the comparison area and 19% in Massachusetts).  

Other reasons for not purchasing LED lamps in both areas (mentioned by less than 5% of respondents) 

include not liking “the way they look” and not being able to find them in stores. 

3.3.3 LED Fixtures 

3.3.3.1 LED Fixture Purchases 

In Massachusetts and the comparison area, roughly 15% of consumers reported having purchased 

dedicated LED fixtures recently (since January 1, 2010, 15% in Massachusetts and 16% in the 

comparison area).  In both geographic areas, LED fixture purchasers each reported having purchased an 

average of slightly less than 4 fixtures (3.3 in Massachusetts and 4.0 in the comparison area). 

3.3.3.2 Purchase Locations 

When asked where they purchased LED fixtures since January 1, 2010, respondents in Massachusetts 

cited lighting or electronics stores more than any other store type.  Twenty-seven percent of 

Massachusetts LED fixture purchasers made their purchase in a lighting or electronics store compared to 

only 5% of purchases in the comparison area.68  LED fixture purchasers in Massachusetts and the 

comparison area frequently cited large home improvement stores as the location of their recent LED 

fixture purchase; this was the second-most common purchase location cited among Massachusetts 

purchasers (22%), and was the top purchase location cited by purchasers in the comparison area (48%; 

a significant difference).  Mass merchandise stores were the third-most common purchase location cited 

among Massachusetts purchasers (18%), and second-most common purchase location cited by 

purchasers in the comparison area (30%).  The fourth most frequently cited LED fixture purchase 

location in Massachusetts and third-most cited purchase location in the comparison area was “other” 

(mentioned by 15% of purchasers in Massachusetts and 14% in the comparison area).69   

There were no Massachusetts purchasers who bought their LED fixtures in membership club stores, 

compared to 7% of consumers in the comparison area.  Results presented above on the residential 

markets for LED lamps and fixtures in Massachusetts and the comparison area suggest that there are 

many similarities between the two regions.  LED awareness was high in both regions with roughly four in 

five consumers aware of LED lamps.  This level of awareness is only slightly lower than CFL awareness, 

with approximately nine in ten consumers reporting awareness of CFLs in both regions.  More than one 

in five consumers in Massachusetts (21%) and 16% percent of consumers in the comparison area 

reported a recent purchase of LED lamps.  Large home improvement stores were among the most 

common LED lamp and fixture purchase locations cited by consumers in both regions.    

3.3.4 Summary of Residential Customer Results  
 

Results presented above on the residential markets for LED lamps and fixtures in Massachusetts and the 

comparison area suggest that there are many similarities between the two regions. LED awareness was 

high in both regions with roughly four in five consumers aware of LED lamps. This level of awareness is 

only slightly lower than CFL awareness with approximately nine in ten consumers reporting awareness of 

CFLs in both regions. More than one in five consumers in Massachusetts (21%) and 16 percent of 

                                                
68

 There was one respondent in Massachusetts who reported an LED fixture purchase at a lighting or electronics store. This respondent also 

reported living in a mobile home. Because there are far more residents in the comparison area who live in mobile homes compared to 

Massachusetts, these respondents receive a much larger weight than those respondents from Massachusetts who live in other dwelling 

types. 
69 “Other” purchase locations were primarily composed of internet retailers, specialty stores, and independent lighting vendors. 
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consumers in the comparison area reported a recent purchase of LED lamps. The slightly higher LED 

lamp purchase rate in Massachusetts may be due to LED activity in PA-sponsored programs, increased 

awareness of LEDs, and the continuing decline in LED lamp prices over time (the Massachusetts 

consumer survey took place one year after the comparison area consumer survey). Large home 

improvement stores were the most common LED lamp and fixture purchase locations cited by consumers 

in both regions. Lastly, consumers reported high levels of satisfaction with LED lamps, with at least three 

in four consumers being satisfied in both regions. In contrast, a recent study that included consumer 

satisfaction with CFLs among consumers in Massachusetts showed lower levels of satisfaction.70  

  

                                                
70

 NMR Group, Inc.. Massachusetts Consumer Survey Results Winter 2012. May 2013, p. 54.  
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4 NON-RESIDENTIAL MARKET INDICATORS 

4.1 Non-Residential Market Overview 
This section describes the non-residential market for lighting in Massachusetts, including an overview of 

the market structure, pricing trends, and the impact of Massachusetts building codes on the market for 

LED lighting, products, and applications. 

4.1.1 Market Structure 

Table 18 lists the key market actors in the order of their importance in the product selection process.  

The market actors with the greatest influence on product selection differ between the retrofit and new 

construction markets.  For example, in the new construction market, electrical engineers, architects, and 

lighting designers have the most influence on lighting decisions.  Building owners make the final 

decisions for the retrofit market, but they are influenced by electrical engineers and/or architects who, 

in-turn, are often influenced by their distributors. 

The non-residential program managers interviewed for this study identified customers and building 

owners as having the most decision power for lighting selection, but when asked about significant 

influencers for sales, all interviewees listed lighting designers and architects as having the most influence 

in the lighting market.  This group was followed by distributors and electrical contractors.  One PA 

indicated that customers and designers are enamoured with the newness of LEDs, but contractors have 

been slower to promote LEDs “…because they want to do what they know.” 

Table 18: Commercial LED Lamp Market Key Market Actor Groups 

Retrofit New Construction 

Owners/customers Electrical engineer/contractors who do standard 

lighting specification for construction companies 

Electrical engineer/contractors who do standard 

lighting specification for construction companies 

Architects/lighting designers/specifiers who do 

more non-standard, customized lighting design 

Lighting distributors Lighting distributors 

Architects/lighting designers/specifiers who do 
more non-standard, customized lighting design 

Owners/customers 

General contractors Lighting manufacturer reps 

Energy service companies (ESCOs) --- 

 

4.1.2 Massachusetts’ Non-Residential Building Energy Codes’ Impacts 

on the Market for LED Lighting  

As mentioned in section  3.1.3 , the Massachusetts Building Energy Code has undergone a series of rapid 

changes since the Green Communities Act was passed in 2008.  As of July 1, 2014, owners and 

designers of non-residential buildings must comply with either the 2012 IECC or the ASHRAE Standard 

90.1-2010, with exceptions for projects located in Stretch Code communities.  It is important to note 

that the 2009 Stretch Code does not apply to renovations of existing commercial buildings, nor to 

commercial building components. 

The enactment of the 2012 IECC—and, by reference, ASHRAE Standard 90.1-2010—in July 2014 forces 

engineers and lighting designers to seek lower-wattage lighting products due primarily to two major 

code changes: 1) the greater numbers of spaces mandated to have occupancy or daylighting controls, 

and 2) requirements for stepped or dimming controls in response to the varying levels of daylight.   

Similar to residential lighting efficacy requirements, lighting power density requirements from 2012 IECC 

are still easily met with technologies other than LEDs, such as fluorescent and HID fixtures. Commercial 
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projects that require modelling, however, must utilize the ASHRAE 90.1 standard, which has stricter 

lighting power allowances. 

While neither the 2012 IECC nor ASHRAE Standard 90.1-2010 require the use of LEDs, these new 

standards further increase the attractiveness of LEDs, since this lighting technology tends to use less 

power and is inherently dimmable.  Unlike fluorescent tube lamps and ballasts, which require special 

dimming ballasts and lamps in order to dim properly, the electronics of LEDs and their drivers make 

them well-suited for dimming applications.  Using special fluorescent tube lamps and dimmable ballasts 

is not only costly, it introduces the potential for equipment failure and loss of savings if poorly trained 

maintenance staff unknowingly replace dimmable ballasts and lamps with standard lamps and ballasts.  

In these cases, the daylight dimming sensors and controls are rendered useless.   

The next version of the Stretch Code is currently under development71 and is anticipated to be released 

in early 2015.  It is not clear whether the Code will go into effect at the time of its release, or more likely, 

on a half-year interval such as July 1, 2015.   In terms of lighting, the next iteration of the Stretch Code 

will probably align most closely with the ASHRAE 90.1-201372 requirements for lighting power allowances 

and specified space controls.   

If the new Stretch Code does closely match lighting requirements in ASHRAE Standard 90.1-2013, the 

lighting power allowances will be further reduced, and automatic lighting controls will be required for an 

expanded number of spaces.  A new Stretch Code of this nature would drive sales of LED fixtures and 

dimming controls for commercial projects due to their controllability and efficiency.      

4.1.3 Manufacturers 

Established manufacturers understand that the barriers to market entry that previously existed (e.g., 

glass forming production techniques required for conventional lighting technologies73) do not exist for 

LEDs.  The lighting market is beginning to have more similarities to the semiconductor device market 

than the traditional lighting market, and, as such, more companies have or can obtain access to the 

production capabilities needed to enter this market.   

Although the manufacturing processes for LED technologies are evolving quickly, there is still room for 

improvement and further development.  According to a 2013 interview with Philips Lighting CEO Ed 

Crawford, the profit margins on LED lamps have dropped from 13% to 6.5% and are trending downward.  

As this trend continues, companies will have to depend on volume through increased market share to 

maintain profitability. 

Manufacturers interviewed for the CPUC LED Market Effects Study74 identified “innovation and 

advancement in LED technology” as a major component of their competitive strategies.  Four of the ten 

manufacturers interviewed for this study reported spending all of their R&D funds on LED products; 

three reported that they spend 90 to 95% of their R&D budget on LED products.  None reported 

spending less than 50% on LEDs.   

The Department of Energy’s Solid State Lighting Program is also funding research, through a competitive 

process, to advance LED technologies and markets.  This program is guided by two documents: the 

Multi-Year Program Plan and the Manufacturing R&D Roadmap.75  Ultimately, the program has two 

overarching objectives: overcoming technical and design barriers, and establishing the foundations for 

                                                
71 http://www.mass.gov/eea/energy-utilities-clean-tech/green-communities/ 
72 Interview conducted with Stretch Code official from MA DOER on May 12, 2014. 
73

 McKinsey & Company, Lighting the Way: Perspectives on the global lighting market. 2011. 
74

 DNV GL and TRC Solutions, Final Report: Baseline Characterization Market Effects Study of Investor-Owned Utility Programs to Support LED 

Lighting in California. 2014. 
75

 http://energy.gov/eere/ssl/rd-program-0 
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successful market introduction.76  This program has funded over 200 projects since 2003, resulting in 

180 patents.77  

4.1.4 Products and Applications 

In 2014, LED products are widely available for virtually all major commercial applications.  In addition to 

the range of replacement lamps and fixtures presented in section  3.1.5, LED products are currently 

available for the following non-residential applications: 

���� Outdoor signage and display lighting 

���� Indoor and case display lighting 

���� Outdoor pole fixtures and retrofit kits 

���� Exterior wall and architectural fixtures 

���� High bay lighting 

���� Linear general interior area lighting 

At the May 2014 LightFair, the largest international lighting industry tradeshow, all 14 product category 

awards and 4 main awards went to commercially available products using LED technologies.78   

Figure 21 displays the number of qualified commercial-grade LED fixtures listed in the DLC Qualified 

Products List (QPL) over the past four years.  The DLC initiated the QPL for LEDs in 2010 to establish 

performance criteria and a testing regime for commercial-grade LED luminaires.  In addition to those in 

Massachusetts, many utilities nationwide now require that fixtures receiving incentives be included in the 

QPL.  

As Figure 21 shows, the total number of qualified products has grown rapidly since the inception of the 

program. At the beginning of 2014, the QPL included over 32,000 qualified products.  This number 

declined in the first quarter of 2014 as several thousand products, mainly exterior pole and wall 

luminaires, could not meet revised performance criteria.  By October 2014, however, the number of 

approved fixtures exceeded 60,000. 

                                                
76

 Bardsley Consulting, Navigant Consulting, SB Consulting, and SSLS Inc., Manufacturing Roadmap: Solid-State Lighting Research and 

Development. Prepared for the US Department of Energy, August 2014, page 27.  
77

 http://energy.gov/eere/ssl/program-impacts 
78

 LightFair 2014 winner results: www.lightifair.com/lightfair/V40/lia/award.cvn?awardID=1&viewBy=exib  
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Figure 21: Trend in Total Products in the DLC Qualified Products List, 2010—2014 

 

Figure 22 presents the number of DLC-qualified products, by product type, from December 2012 through 

September 2014.  The most important trend visible in this chart is the rapid growth in the number of 

qualified products for outdoor fixtures/retrofit kits and indoor linear fixtures/retrofit kits.  The number of 

linear fixtures/retrofit kits on the QPL grew from 3,365 in 2013 to 11,667 in 2014—a nearly fourfold 

increase.  Many of the fixture retrofit kits include fittings designed to prevent later reinstallation of 

fluorescent lamps. 

Figure 22: DLC Qualified Products by Type: 2012-2014 
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4.1.5 Pricing Trends 

The most recent study of pricing trends for commercial lighting was completed in October 2013 by the 

Pacific Northwest National Laboratory (PNNL).79 This study analyzed three-year trends in pricing for a 

range of LED products, based primarily on information from the US DOE’s CALiPER program. 

Figure 23 shows trends and forecasts of prices for selected types of LED lamps and fixtures based on 

CALiPER data.  Price points through 2012 are averages of actual purchase prices.  As the figure shows, 

prices dropped significantly between 2008 and 2012, and are forecasted to continue falling through 2017.  

At that point lamp prices will be approximately 9% of their 2008 level, and fixtures approximately 30%.  

Massachusetts program staff identified pricing of LED products to be the biggest driver of adoption, when 

asked to consider what influenced program activity.  All four PAs expect adoption to increase significantly 

over time as prices come down. 

The PNNL report identifies a number of reasons for the slower decrease in prices for fixtures versus 

lamps.  Lamps face stiffer price competition from incumbent technologies than fixtures, which may have 

driven prices down.  Also, because LED lamps are essentially semiconductors, analysts anticipate their 

prices will follow a similar downward trajectory as was observed for similar semiconductor-based devices. 

Figure 23: Trends and Forecasts of LED Product Prices Normalized to 2008 Levels80 

 

 

                                                
79

 Pacific Northwest National Laboratory, SSL Pricing and Efficacy Trend Analysis for Utility Program Planning. Prepared for Solid State Lighting 

Program, October, 2013. 
80

 Ibid  
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The competitiveness of LED technologies will depend not only on trends in their absolute costs, but in 

their relationship to the costs of competing technologies.  In commercial applications, the price of 

fluorescent alternatives has a large impact on the competitiveness of LED options.  Figure 24 

summarizes the forecasts of prices and efficacy for LED fixtures and competing T8 fluorescent 

technology, drawing on two studies that analyzed past trends and developed forecasts from industry 

expert panels.81  

 

Figure 24: Forecasted Trends in Efficacy and Price: LED Fixtures vs. T8 Linear Fluorescent82,83 

 

The efficacy and price of T8 technology was forecast to change only slightly between 2010 and 2015.  In 

the aforementioned studies, experts expected that the efficacy of LED fixtures would more than double—

from 62 lumens/W in 2010 to 143 lumens/W by 2025—and that prices would decrease from $115/klm to 

$37/klm over the same period.  As an example of the rapid pace of change in this market, in September 

2014 CREE introduced an LED troffer operating at 150 lumens/W priced at about $32/klm.84  This pricing 

is lower than the 2013 forecast, and is competitive with a comparable T8 fixture. 

Although the market share for LED products is growing rapidly, cost will continue to be a barrier for 

consumers as long as some manufacturers continue to produce alternatives to LED lighting such as T5 

and T8 fluorescent tubes.  To be economically viable, LED manufacturers need to continue reducing price 

by reducing production costs, and focus on promoting the non-energy benefits of LED technologies such 

as longer useful life, reduced maintenance costs, improved control, fixture aesthetics, and greater 

control over light color. 

                                                
81 Pacific Northwest National Laboratory. SSL Pricing and Efficacy Trend Analysis for Utility Program Planning. Prepared for Solid State Lighting 

Program. October, 2013; and Navigant Consulting, Inc., 2010 US Lighting Market Characterization. Prepared for the Solid-State Lighting 

Program, Building Technologies Program, Office of Energy Efficiency and Renewable Energy of the US Department of Energy. January 2012.   
82 Pacific Northwest National Laboratory. SSL Pricing and Efficacy Trend Analysis for Utility Program Planning. Prepared for Solid State Lighting 

Program. October, 2013. 
83 Navigant Consulting, Inc. 2010 U.S. Lighting Market Characterization. Prepared for the Solid-State Lighting Program, Building Technologies 

Program, Office of Energy Efficiency and Renewable Energy of the US Department of Energy. January, 2012.  
84

 Cree ZR series LED troffer, www.cree.com/Lighting/Products/Indoor/Troffers/ZR-Series. 
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4.1.6 Current Program Activity in Massachusetts  

4.1.6.1 Current Program Offerings: Non-Residential Program Manager 
Interviews 

Five employees involved with program implementation and operations at four PAs were interviewed for 

this study.  All interviewed staff were involved to various degrees in program marketing, market actor 

management, and administering rebate payments and technical services for participants.  Two program 

managers, however, reported not being involved in program planning and design, and only one reported 

being involved in the development of the 2013-2015 Massachusetts Joint State-Wide Three Year Electric 

and Gas Energy Efficiency Plan.   

The state-wide non-residential program offerings involve multiple interventions along the lighting supply 

chain including rebates for prescriptive and custom retrofits, upstream (manufacturer) buy downs, and a 

mid-stream (distributor) incentive program.  Lighting is also included in the direct install and new 

construction programs. 

The interviewees did not list specific program objectives or goals for LEDs, other than to capture as 

much of the market as possible given their program budgets.  All programs included small, medium, and 

large facilities, though municipal buildings and schools were the most frequent participants in the current 

programs.  In addition to LED technologies, all programs provide incentives for linear fluorescent lamps 

(T8 and T5).  Even though PAs offered technical assistance for lighting, they reported not experiencing 

much activity in that area.  Two PAs indicated that lighting controls can increase savings in lighting 

projects, and they intend to promote this on a wider scale going forward. 

Program administrator staff received most of their technical information from internal resources and 

state-wide lighting committees.  Secondary sources included lighting manufacturers, vendors, and 

technical committees such as the Technical Information Network for Solid State Lighting (TINSSL) and 

the DesignLights Consortium (DLC).  Other sources mentioned by respondents included the Consortium 

for Energy Efficiency (CEE), US DOE SSL newsletters, and ESOURCE. 

4.1.6.2 Recent LED Activity in Massachusetts’ Non-Residential Programs 

Non-residential programs saw a considerable amount of activity surrounding LEDs in 2012 and 2013.  As 

shown in Figure 25, 4,011 customers received at least one LED as a result of program efforts in 2012.  

In 2013, the number of participants increased by 17% to 4,694 customers.   

Figure 25: Non-Residential Program Participants Receiving a PA-Supported LED 
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LED installations from these participants accounted for approximately 37% of 2012 and 48% of 2013 

program lighting savings.   A review of lamp types in the tracking data showed that the majority of LED 

products supported by the program were screw-in bulbs and downlight fixtures.  Figure 26 shows the 

magnitude of gross savings from LEDs and other lighting types in 2012 and 2013. 85  

Figure 26: Massachusetts Non-Residential Lighting Gross Savings by Lighting Technology, 
2012 and 2013 (MWh) 

 

 

4.2 Non-Residential Market Actor Results 

4.2.1 Distributors 

DNV GL interviewed ten Massachusetts firms for this study: seven warehouse distributors, two 

manufacturer representatives, and one firm that identified as both a distributor and a manufacturer 

representative.  In the comparison area, TRC Solutions spoke with representatives of 18 firms: 10 

manufacturer representatives and 8 warehouse distributors. 

In reviewing the results of the Massachusetts distributor interviews, it is important to consider that the 

PAs heavily targeted C&I lighting distributors for recruitment into the upstream incentive program, 

known as Bright Opportunities. As of the beginning of 2014, roughly 75 electrical distributors with over 

120 locations participated in the program. These firms sold over 600,000 units – mostly LED lamps – 

that received upstream incentives from the PAs. All 10 Massachusetts distributors interviewed for this 

study participated in the upstream program. Given this level of program activity, we expect that much of 

the observed difference in market share for LED lamps between distributors in Massachusetts and the 

comparison areas is due to program activity. 

The lighting distributor firms surveyed in both regions had a considerable focus on supplying new 

construction and large remodelling projects.  These projects accounted for about 30% of projects 

completed by the interviewed firms in Massachusetts, and approximately 50% of projects completed by 

respondents in the comparison area.  Typically, these types of projects constitute a small portion of the 

                                                
85

 The non-residential program data used to create these savings estimates do not include all upstream program savings.  These estimates likely 

understate the amount of savings from LEDs and total lighting savings in 2012 and 2013.   
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total market (less than 20% of total installations).  Therefore, respondents to these surveys, particularly 

from the comparison area, represent firms that supply services to the new construction and remodelling 

markets to a greater extent than these types of projects typically represent in terms of total lighting 

sales, particularly in the comparison area.  While the results of these surveys are useful for 

characterizing developments and trends in the lighting market—as well as differences between 

Massachusetts and the comparison area—they should not be used to represent the state of each 

individual market, as they likely underrepresent fixture replacements and stand-alone lighting redesigns.   

4.2.1.1 EXPERIENCE WITH LED PRODUCTS 

The survey asked respondents when their firm first started selling LED products.  In Massachusetts, 

responses ranged from 2002 to 2011, with the average LED sale first taking place in 2008.  Responses in 

the comparison area were very similar; the initial sales date ranged from 2001 to 2011, with the 

average LED sale first occurring in 2007. 

The survey also asked respondents to discuss what types of LEDs were sold at their firms when they first 

started offering LED products.  Table 19 outlines these results.  The most common response from 

respondents in both regions was downlights, followed by exterior applications. 

 
Table 19: First LED Applications 
(More than one response allowed) 

Initial Type(s) of  

LED Products Sold 

Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Downlights 50% 39% 

Exterior 30% 33% 

Accent and decorative 10% 11% 

Task lighting 10% 6% 

Linear strip and accent -- 11% 

Color changing -- 11% 

Cold storage 10% -- 

Replacement lamps -- 6% 

 

The survey then asked all respondents to identify barriers they faced with initial LED sales. As shown in 

Table 20, the most frequently cited barrier for both regions was cost.  Respondents from both groups 

also cited performance concerns (e.g., poor light quality) and lack of customer awareness about LED 

technologies as initial barriers.  Interestingly, none of the comparison-area respondents cited color 

quality as a barrier to early LED sales, despite the fact some of these respondents identified color issues 

as a barrier to current sales.  Massachusetts distributors did mention color and light quality as initial 

barriers, but did not identify these issues as barriers to current LED sales.   

Table 20: Barriers to Early LED Specifications 
(More than one response allowed) 

Initial Barrier 
Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Cost 80% 83% 

Performance  30% 28% 

Color/light quality 20% -- 

Lack of customer awareness 10% 28% 

Dimmability 10% -- 

Reliability  -- 6% 

Don’t know/refused 10% -- 
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Respondents in Massachusetts were also asked to identify the customer types that were most receptive 

to purchasing and installing LEDs when the technology was first introduced.  As Table 21 shows, real 

estate firms/property managers and art galleries/museums were mentioned most often as early 

adopters of LED technologies.   

Table 21: Customers receptive to early LED sales 

Building Types 
Massachusetts 

(n=10) 

Real estate/property manager 30% 

Art galleries and museums 30% 

Retail 10% 

Commercial and industrial, general 20% 

Institutional 10% 

Don’t know/refused 20% 

 

Half of the Massachusetts lighting distributors we surveyed indicated that the early adopters of LED 

technology associated with the building types noted in Table 21 continue to be more likely than other 

building types to adopt new types of LED products that reach the market.  These distributors indicated 

that these types of customers (real estate, museums, etc.) tend to be more progressive, have learned 

about the cost-saving potential of LEDs from initial installations, and want to continue experiencing these 

benefits with new technologies.  

Half of the Massachusetts lighting distributors surveyed also reported that their experience with early 

LED products has influenced how they currently sell LEDs.  Based on their previous positive and negative 

experiences, these distributors feel they are better positioned to recommend quality products to 

customers.  Furthermore, their experiences with LEDs provide them with examples of successes they can 

share with current customers.  These distributors also indicated that it has become easier to make the 

sale to customers as LED technologies improved and education about the technologies increased. 

It should be noted that one respondent indicated that its early experience with LEDs has not influenced 

how it currently sells these products, because the technology/product has changed so much over the 

past few years.   
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4.2.1.2 MARKET SHARE OF LED PRODUCTS 

The survey asked both Massachusetts and comparison-area respondents to provide information 

regarding the LED lighting sales trends they have observed over the past year.  Due to the timing of 

each survey, respondents in Massachusetts were asked about sales from 2013, and respondents in the 

comparison area were asked about sales from 2012. 

Respondents were asked to provide an estimate of the percentage of different light-source types they 

have sold in the past year.  The results in  

Table 22 show that survey respondents in Massachusetts sold a higher percentage of LED products than 

those in the comparison area.  On the other hand, Massachusetts respondents sold a lower percentage 

of linear fluorescent, CFL, and HID/induction products than the comparison area.  This may indicate that 

LED sources are replacing linear fluorescent, CFL, and HID sources in Massachusetts more often than in 

the comparison states.  However, source types are highly dependent on the applications for which the 

products are specified. 

Table 22: Average Percentage of Lighting Types Sold in the Past Year 

 

Most respondents (8 of 10 in Massachusetts, and 16 of 18 in the comparison area) reported their LED 

sales have increased over the past year; one distributor in Massachusetts experienced a decrease.  

Distributors from both regions who saw an increase in sales reported similar levels of growth; 

distributors saw an average increase in sales of 22% in Massachusetts and 20% in the comparison area.  

Decreasing costs of LEDs, utility incentives, and an increase in the number of available products in the 

market were the most common factors cited by Massachusetts distributors for why they believe sales 

have increased.  Most respondents in both regions expected this trend to continue, and in Massachusetts, 

distributors felt utility programs would play a big role in pushing this market forward.  One distributor 

noted that they have seen some manufacturers pulling back on their most efficient LED models in order 

to concentrate on cheaper models.    

The survey asked respondents to provide the percentage of LED products their firm sold for various 

types of applications over the past year.  Massachusetts respondents reported a higher market share for 

LED fixtures in almost all fixture types (Table 23).  We note that LED downlights and outdoor fixtures 

have been available in large numbers in the market somewhat longer than linear and high-bay fixtures; 

this is reflected in the results shown in Table 23.   
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The higher share of LEDs in most fixture types may reflect greater willingness on the part of 

Massachusetts distributors to promote new technologies, or greater customer interest in those products.  

However, since distributors in Massachusetts were surveyed about nine months after distributors in the 

comparison area, this difference could also be a result of survey timing, so it is important to take that 

into consideration when reviewing the results.  

 

Table 23: Percentage of LED Sales by Fixture Type 

% LED in Specification of Fixture Type 
Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Recessed downlights (e.g., can lights) 80% 31% 

Outdoor area lights above 14’ (e.g., parking lights) 64% 39% 

Pedestrian and low-level outdoor lights 50% 32% 

Task lights 42% 23% 

Landscape lights 21% 34% 

Interior decorative, accent, or feature lights 24% 21% 

General overhead lights (e.g., 2x4s, 2x2s) 34% 7% 

High-bay lights 34% 3% 

Functional pendant lights (e.g., direct/indirect) 25% 3% 

 

4.2.1.3 STOCKING OF LED PRODUCTS 

The survey asked respondents to identify how many LED product models they have in stock for a 

number of fixture types.  Table 24 shows the average number of LED products that respondents from 

the two regions sold or stocked at the time of their interviews.  As this table shows, Massachusetts 

respondents reported having more models of LED fixtures in stock in all but two categories: outdoor area 

lighting and high-bay fixtures.  As shown, respondents in Massachusetts have more models available for 

applications that represent high portions of energy consumption, such as downlights and general 

overhead lighting.  

Table 24: Average Number of Product Models Carried Among LED Distributors by Fixture Type 
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Massachusetts respondents (n=10) were asked if the number of LED fixture models they sell changed 

between 2012 and 2013.  Most indicated that the number of LED fixture models currently sold has 

increased; 70% indicated the number “increased significantly,” and 20% indicated that they “increased 

somewhat.”  None of the distributors saw a decline during this time period.  Furthermore, almost all 

Massachusetts respondents (80%) signalled that they expect this trend of increased model sales to 

continue, again due to declining costs, utility programs, and an increase in the number of viable products 

in the marketplace.  They also cited technology improvements as a reason they expect the trend to 

continue. 

4.2.1.4 CURRENT PRICE PREMIUM 

Interviewers asked respondents to discuss their views on LED costs compared to other currently 

available lighting technologies.  Distributors in both regions reported a wide range of price premiums for 

LED linear fixtures versus comparable T8 fixtures.  We focused on replacement T8 fixtures because 

linear fixtures account for 80 percent of lighting energy in commercial facilities. On average, respondents 

in the comparison area felt there was a higher price premium for LED linear fixtures than distributors in 

Massachusetts (Table 25).  Distributors in both areas reported similarly low price premiums within the 

first quartile of responses.  The third quartile in Massachusetts reported much higher premiums; 

however, this may be due in part to respondents who had a larger focus on specialty lighting 

applications whose prices may not have declined due to increased competition and market pressures.  

We note that the sample sizes for these interviews are small, and that they were not fielded concurrently.  

However, we can conclude from these results that customers who purchase LED linear fixtures are 

willing to pay a substantial price premium in comparison to linear fluorescent technologies. 

Table 25: Price Comparison between an LED Troffer and T8 Fixture with Similar Light 

LED Price Premium 
Massachusetts 

(n=8)86 

Comparison 

Area 

(n=15) 

First Quartile 34% 24% 

Median Price Premium 68% 100% 

Third Quartile 300% 125% 

 

When asked whether the premium needs to change in order for the market share of LEDs to double, 80% 

of Massachusetts respondents agreed, and typically thought the premium needed to decrease by 50% in 

order to impact the market.  Those who did not feel the premium needed to change thought the market 

was already competitive and growing, so the premium did not need to decrease to encourage market 

growth.    

4.2.1.5 CUSTOMER AWARENESS AND INTEREST 

The survey asked respondents whether the commercial facility owners they work with have requested 

LED products before the distributors recommended them.  All Massachusetts firms and most of those in 

the comparison area (15 of 18) reported that facility owners had requested LED products before 

receiving a recommendation.   

Table 26 shows the frequency of these requests.  As this table shows, distributors are seeing a large 

number of requests for LED products.  Seventy percent of distributors in Massachusetts report these 

requests occur in all, most, or some cases, versus 53% of distributors in the comparison area. 

                                                
86

 Two respondents did not provide price premium information, but did respond to follow-up questions about how the premium needs to change 

to impact market share. 
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Table 26: Frequency of Facility Owner Requests for LED Products 

 

 

4.2.1.6 CUSTOMER MOTIVATIONS AND BARRIERS TO LED ADOPTION 

When asked about their customers’ primary motivations for specifying LED products, respondents from 

Massachusetts and the comparison area provided a number of similar responses.  Table 27 shows the 

range of motivations indicated, with energy and maintenance benefits being the two most commonly 

cited motivations by both groups.   

Table 27: Customer Motivations for Specifying LEDs 
(More than one response allowed) 

Reason for Motivation 
Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Energy benefits 100% 83% 

Maintenance benefits 40% 89% 

Control advantages -- 61% 

Utility incentives -- 28% 

Meeting code requirements -- 33% 

Being “green” -- 22% 

Performance 20% -- 

Product lifetime 30% -- 

 

The survey asked respondents to identify their customers’ hesitations in specifying LEDs.  As shown in 

Table 28, cost and performance concerns (e.g., lighting quality, reliability) were the most commonly 

cited reasons for apprehension in both Massachusetts and the comparison area.  Respondents in both 

groups also mentioned that customers’ lack of familiarity with LED products was a cause of hesitation.   
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Table 28: Customer Hesitations with Specifying LEDs 
(More than one response allowed) 

Barrier 
Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Cost 80% 78% 

Performance concerns 40% 67% 

Unfamiliar product 20% 39% 

Color concerns -- 22% 

Rapidly changing lighting market 20% -- 

 

The survey also asked respondents to identify the types of customers that have been most receptive 

recently to installing LEDs in their buildings.  As Table 29 shows, responses varied widely.  Common 

answers for both Massachusetts and the comparison states include owner-occupied, 

institutional/government, retail, industrial, and public assembly buildings.  These customer types are 

different from the “early adopters” shown in Table 21. This may suggest that the market has moved on 

from the early adopters, and other business types are also showing interest in LEDs.   

Table 29: Types of Customers Most Receptive to LEDs 
(More than one response allowed) 

Customer Building Type 
Massachusetts 

(n=10) 

Comparison Area 

(n=18) 

Owner-occupied  30% 17% 

Government/Institutional 10% 28% 

Retail  20% 17% 

Industrial (general) 20% 17% 

Public assembly  20% 11% 

Healthcare -- 22% 

Commercial (general) 20% -- 

Hospitality -- 11% 

Desire to be LEED certified / “sustainable” -- 6% 
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4.2.1.7 PROGRAM AWARENESS 

The survey asked respondents about their familiarity with utility and national-level programs that 

encourage the use of LED products and energy efficient lighting in general.  The survey first asked 

respondents whether they were aware of programs promoting efficient lighting technologies for 

businesses.  Those who responded “yes” were then asked about their awareness and knowledge of 

national-level programs.  ndents from the comparison area. 

 

Table 30 summarizes the responses.  The majority of respondents in both groups were aware of 

programs offered by utilities or other organizations that promote energy efficient commercial lighting 

products, ENERGY STAR standards for LED products, and the DesignLights Consortium Qualified Products 

List.  A much higher percentage of lighting distributors surveyed in the comparison area (83%) were 

aware of the Solid State Lighting Program compared to those surveyed in Massachusetts (30%).  On the 

other hand, all lighting distributors surveyed in Massachusetts (100%) were aware of clients or 

customers taking part in programs that promote commercial LED lighting technologies, compared to the 

only half of the respondents from the comparison area. 

 

Table 30: Distributor Program Awareness 

Program Description  
Massachusetts 

(n=10) 

Comparison 

Area 

(n=18) 

Awareness of programs offered over the past ten years by utilities and 

other local or regional organizations that promote the adoption of energy 

efficient commercial lighting products in general (not specifically LED 

products) 

100% 89% 

Awareness of ENERGY STAR standards for LED lighting 80% 94% 

Awareness of DesignLights Consortium Qualified Products List 80% 78% 

Awareness of Solid State Lighting program operated by US DOE 30% 83% 

Awareness of clients or customers that participated in programs that 

promote LED lighting technologies for businesses 
100% 50% 

 

4.2.2 Designers 

DNV GL interviewed ten Massachusetts’ lighting design firms for this study: four firms that identified as 

both an engineering and architecture firm, three architecture firms, two engineering firms, and one 

lighting designer.  In the comparison area, TRC Solutions spoke with representatives of 20 firms: 12 

engineering firms, one lighting designer, one consultant, one firm that identified as both a lighting 

design and engineering firm, and five that identified as engineering and architecture firms.   

The lighting designer firms surveyed in both regions had a considerable focus on design and 

specifications for new construction and large remodelling projects.  Almost 60% of the projects 

undertaken in both Massachusetts and the comparison area were in new construction and large remodel 

situations; the remaining 40% of projects consisted of fixture replacements in existing spaces or stand-

alone lighting redesigns.   

4.2.2.1 EARLY EXPERIENCE WITH LED PRODUCTS 

The survey asked respondents when their firm first started specifying LED products.  Among the 

Massachusetts designers, responses ranged from 2000 to 2010, with the average first year of 

specification in 2007.  Comparison area designers reported first specifying LED products at a later time, 

ranging from 2007 to 2012, with an average first year of specification in 2009. 
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The survey also asked designers what type of LED products they specified when they first started 

working with LED technologies.  Table 31 outlines these results.  The most common answers from 

respondents in both regions were exterior lighting, downlighting, and accent/decorative lighting.  

Table 31: First LED Applications Specified 
Initial Type of  

LED Lighting Specified 

Massachusetts 
(n=10) 

Comparison Area 
(n=20) 

Exterior 30% 50% 

Downlights 30% 35% 

Accent and decorative 30% 15% 

Task lighting 10% 5% 

Parking garage  10% -- 

Exit lighting 10% -- 

Linear strip -- 10% 

Don’t know/ Refused 10% -- 

The survey then asked respondents to identify barriers they faced when first specifying LEDs.  Table 32 

shows that cost was the most frequently cited barrier in both regions, followed by performance and color.  

Respondents from both groups also identified early challenges related to an initial lack of customer 

awareness and control issues (e.g., dimmability) with early LED technologies.  Respondents in 

Massachusetts felt that a lack of initial LED manufacturers and consumer trust in the products were also 

early barriers.  Cost is still a current barrier, but it was mentioned less frequently.  

Table 32: Barriers to Early LED Specifications 

Initial Barrier 
Massachusetts 

(n=10) 
Comparison Area 

(n=20) 

Cost 50% 60% 

Performance 60% 35% 

Color  20% 15% 

Lack of manufacturers/number of available models 20% -- 

Lack of trust in product 20% -- 

Lack of customer awareness 10% 4% 

Control issues  10% 4% 

Heat issues  -- 5% 

Lifetime 10% -- 

Massachusetts respondents were asked to identify the customer types that were most receptive to 

purchasing and installing LEDs when the technology was first introduced.  Designers indicated that 

clients interested in energy savings and obtaining LEED certification were most receptive to early LED 

products and specifications (Table 33).  Public-sector clients were also receptive to early LED 

technologies.  Most of the Massachusetts respondents (80%) indicated that, based on their experience in 

the market, the early adopters identified in Table 33 continue to be more likely than other customer 

types to purchase and install new LED products reaching the market.   
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Table 33: Clients Most Receptive to Purchasing/Installing Early LED Products 

Client Building Type 
Massachusetts 

(n=10) 

Government/Institutional 1 

Desire to be  LEED certified/sustainable 4 

Healthcare 1 

Public Assembly 2 

Retail 1 

Commercial Real Estate 1 

Sixty percent of the designers surveyed in Massachusetts reported that their experience with early LED 

products has influenced how they currently specify LED technologies.  Two of the designers noted that 

their experience with early LED technologies has provided them with an understanding of what to look 

for when identifying quality products and manufacturers, and has thus made them more comfortable 

specifying the technology.  The designers also saw improvements in LED performance over time, and 

were better able to identify the business value of specifying LEDs. 

4.2.2.2 SPECIFICATION OF LED PRODUCTS 

The survey asked both Massachusetts and comparison-area designers to provide information regarding 

LED lighting sales trends they observed over the past two years.  Due to the timing of the survey efforts, 

respondents in Massachusetts were asked about sales in 2013, while comparison-area respondents were 

asked about 2012.   

Respondents were asked to estimate what percent of their lighting specification was associated with 

various types of lighting technologies.  The results in Table 34 show that survey respondents in 

Massachusetts specify a higher percentage of LED products than those in the comparison area.  On the 

other hand, Massachusetts interviewees specified a lower percentage of linear fluorescent and 

HID/induction products than their counterparts in the comparison area.  Specifications for CFLs, high-

efficiency halogens, and incandescent lighting are similar for both groups. 

Table 34: Average Percentage of Lighting Types Specified in the Past Year 

 

Most respondents (90% in both Massachusetts and the comparison area) reported that their LED 

specifications increased over the past year (2012 vs. 2013 for Massachusetts, and 2011 vs. 2012 for the 

comparison area).  None of the respondents reported a decrease in the share of LED specifications.   
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The survey asked respondents to indicate how often they specified LEDs for various fixture types in the 

past year.  As shown in Table 35, Massachusetts respondents reported specifying a higher percentage of 

LED products than the comparison area for all fixture types listed; the difference is most notable when 

comparing results for downlights, task lights, and low-level outdoor fixtures.  The difference between the 

share of LED specifications for parking fixtures, high-bay lighting, and general overhead lighting in both 

regions is not as pronounced as differences between LED sales for these fixture types by distributors.  

While the results in Table 35 may imply that LEDs have more penetration in the Massachusetts market, 

it is important to keep in mind that the Massachusetts respondents were surveyed about nine months 

after respondents in the comparison area.   

Table 35: LED Specification by Fixture Type 

Fixture Type 
Massachusetts  

(n=10) 
Comparison Area 

(n=20) 

Recessed downlights (e.g., can lights) 77% 35% 

Pedestrian and low-level outdoor lights 68% 43% 

Landscape lights 50% 49% 

Task lights 66% 27% 

Outdoor area lights above 14 ft. (e.g., parking lights) 48% 43% 

Interior decorative, accent, or feature lights 48% 35% 

Functional pendant lights (direct/indirect, etc.) 29% 10% 

General overhead lights (i.e., 2x4s, 2x2s, etc.) 22% 11% 

High-bay lights 16% 14% 

Other 6% -- 
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4.2.2.3 MARKET SHARE OF LED PRODUCTS 

The survey asked respondents to identify how many models of LEDs could currently be “successfully 

specified”87 for a variety of fixture types.  Table 36 shows that the results were similar for both 

Massachusetts and the comparison area.  Note that this metric is different from the number of models 

distributors reported stocking; Massachusetts distributors carried 84 LED models of downlights and 21 

general overhead lighting products, versus 19 and 9 models in the comparison area.   

 

Table 36: Average Number of LED Product Models Specified 

 

The majority of respondents in both areas thought that the number of LED products that could be 

specified increased in the past year.88 Ninety percent of respondents in both regions felt that the number 

of viable models increased.  No respondents reported a decrease in the number of fixture models.     

Massachusetts respondents who observed an increase in the number of viable models expect this trend 

to continue.  These designers felt that the market would continue to grow as a result of declining costs, 

improved technologies, and improved product quality.  

  

                                                
87

 “Successfully specified” was defined to respondents as a product that is determined to meet the quality, availability, and pricing requirements 

for typical commercial and industrial projects. 
88

 Designers in Massachusetts were asked to compare to 2012, while comparison-area respondents were asked to compare to 2011.   
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4.2.2.4 CUSTOMER AWARENESS, MOTIVATIONS, AND BARRIERS 

All respondents who worked directly with commercial facility owners (n=10 in Massachusetts and n=16 

in the comparison area) were asked if any of their clients requested LED products on their own, before 

the designer provided a recommendation.  Almost all Massachusetts (9 of 10) and most of the 

comparison area (12 of 16) respondents reported that facility owners had requested LED product 

installations before receiving a recommendation from the designer.   

The survey then asked these respondents about the frequency of these requests.  Table 37 presents the 

frequency of facility-owner requests for the installation of LED products.  Designers in Massachusetts 

report a higher percentage of facility owners requesting LED products in “all,” “most,” or “some” cases 

than designers in the comparison area (88% versus 42%). 

 
Table 37: Frequency of Facility Owner Requests for Installation of LED Products 

 

These respondents were also asked to discuss their understanding of facility owners’ primary motivations 

for requesting LED products.  The most frequently cited motivations in both areas were maintenance 

savings and energy savings (Table 38).  A few respondents in both areas also noted customers’ desire to 

“be green” as an observed motivation.   

Table 38: Facility Manager Motivations for Requesting LED Products 

Motivation 
Massachusetts 

(n=10) 
Comparison Area 

(n=12) 

Maintenance savings  50% 83% 

Energy savings  70% 50% 

Being “green” (i.e., energy conscious) 20% 17% 

Operating savings 10% 6% 

Take advantage of incentives/rebates 10% -- 

Lighting quality -- 6% 

These respondents were further asked to recount customers’ hesitations toward using LED products.  

The primary disinclination in both Massachusetts and the comparison area was cost, followed by 

performance concerns and familiarity (in Massachusetts only).  A small number of designers in both 

areas said that their customers had no hesitations about requesting LED products (Table 39). 
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 Table 39: Facility Manager Hesitations for Requesting LED Products 

Reason for Hesitation 
Massachusetts 

(n=10) 
Comparison Area 

(n=12) 

Cost 60% 58% 

Performance concerns 20% 42% 

Unfamiliar with LED products 30% -- 

Do not know how to maintain LED products 10% -- 

Had bad experience with earlier LED products 10% -- 

No hesitations 10% 25% 

4.2.2.5 DESIGNER MOTIVATIONS AND BARRIERS TO LED SPECIFICATIONS 

When asked about their primary motivations for specifying LED products, respondents from 

Massachusetts and the comparison area provided similar responses, as shown in Table 40. Energy 

benefits, maintenance benefits, and control advantages (e.g., increased design flexibility) were the three 

most commonly cited motivations by both groups.  Designers in the comparison area indicated meeting 

code requirements more often than designers in Massachusetts, while Massachusetts designers more 

often expressed lighting quality (e.g., high color rendering index) as being a motive behind specifying 

LED technologies.  Cost savings and utility incentives were cited by 10% of designers in both areas.  

Table 40: Designer Motivations for Specifying LEDs 

Motivation Massachusetts (n=10) 
Comparison Area 

(n=20) 

Energy benefits 90% 95% 

Maintenance benefits 70% 90% 

Control advantages  70% 85% 

Meeting code requirements 10% 40% 

Lighting quality  20% -- 

Utility incentives 10% 10% 

Cost benefits 10% 10% 

Low mercury content 10% -- 

Designer respondents were asked to indicate reasons for their reluctance in specifying LED technology.  

Table 41 shows that cost and performance concerns were the most commonly cited reservations in both 

areas, though a higher percentage of designers in the comparison area felt cost was a barrier.  The 

rapidly changing lighting market was also mentioned by a designer in Massachusetts; they were 

concerned they would not be able to get the products they want over time. One respondent in 

Massachusetts did not have any reservations about specifying LEDs.   

Table 41: Designer Hesitations with Specifying LEDs 

Barrier 
Massachusetts 

(n=10) 
Comparison Area 

(n=20) 

Cost 20% 85% 

Performance concerns 30% 15% 

Color concerns -- 20% 

Reliability concerns 30% 25% 

Quality concerns 10% 10% 

Rapidly changing lighting market 10%  

None 10% -- 

The survey asked respondents to identify client types that have recently been most receptive to having 

LEDs specified in their projects.  Responses varied between the two areas, but both groups identified 

institutional/government, healthcare, industrial, and office buildings as receptive customer types (Table 

42).  Thirty percent of respondents in Massachusetts indicated that customers in the education space 

were also receptive to LED specifications.  In the comparison area, respondents noted that customers in 

public assembly and owner-occupied buildings were receptive to LED specifications.   
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It should be noted that the types of recently receptive customers mentioned by designers in 

Massachusetts differs from the “early adopter” customer types they identified in Table 33.  This could 

indicate that awareness and interest in LEDs has started to move beyond early adopters and into other 

segments of the commercial and industrial sectors. 

 

Table 42: Types of Customers Most Receptive to Having LEDs Specified 

Building Type 
Massachusetts 

(n=10) 
Comparison Area 

(n=20) 

Institutional / Government 30% 60% 

Healthcare 30% 20% 

Education 30% -- 

Industrial (general) 20% 5% 

Offices 20% 5% 

Public Assembly  -- 15% 

Retail  10% -- 

Commercial (general) 10% -- 

Restaurants 10% -- 

Owner-occupied  -- 5% 

 

4.2.2.6 INFLUENCE OF CODES AND STANDARDS 

To better understand the influence of codes and standards on the market for LEDs in Massachusetts, the 

survey asked designers a series of questions about their experience with building codes.  Nine out of ten 

respondents noted that they have specified LEDs in order to meet the requirements of building and 

energy codes in Massachusetts.  The final respondent was unsure whether their firm has done this.   

As noted in section  4.1.2, LEDs are not required in the past or current building and energy codes, but 

they do make it easier to meet code (particularly the Stretch Code).  One designer mentioned that they 

use different lighting strategies (such as LEDs) to meet code because it doesn’t require a lot of cultural 

change; LEDs, in particular, also offer the advantage of lower heat output than other technologies.  

Others noted that they still use fluorescent technologies to meet code, but LEDs help further reduce 

lighting power densities.   

Respondents were asked whether they anticipated having to change their design approach to meet 

upcoming code changes.  Half of the respondents felt that the new code requirements that went into 

effect in July of 2014 would require them to change their current approach, and more often consider 

LEDs in their designs.  Half of the respondents also felt that LEDs would be necessary to comply with the 

lighting requirements of this code, though they are not officially required.   

4.2.2.7 PROGRAM AWARENESS 

The survey asked respondents whether they were familiar with utility and national-level programs that 

encourage the use of LED products and energy efficient lighting, and whether they were aware of any 

clients or customers that took part in programs promoting LED lighting technologies for businesses.  

Table 43 summarizes the responses to these questions.   

The majority of respondents in both groups were aware of programs offered by utilities or other 

organizations that promote efficient commercial lighting products.  Massachusetts respondents felt that, 

on a scale of 1 to 10, these programs had an influence of “5” on their companies’ decisions concerning 

LED specifications.  A higher percentage of designers surveyed in Massachusetts were aware of the 

ENERGY STAR standards for LED products, the DesignLights Consortium Qualified Products List, and the 

Solid State Lighting Program.  More respondents in Massachusetts were aware of their clients or 
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customers participating in programs that promote commercial LED lighting technologies compared to 

designers from the comparison area. 

 

Table 43: Designer Program Awareness 

Program Description 
Massachusetts 

(n=10) 
Comparison Area 

(n=20) 

Awareness of programs offered over the past ten years by utilities 

and other local or regional organizations that promote the adoption 

of energy efficient commercial lighting products in general (not 

specifically LED products) 

90% 90% 

Awareness of ENERGY STAR standards for LED lighting 80% 65% 

Awareness of the DesignLights Consortium Qualified Products List 80% 40% 

Awareness of the Solid State Lighting program operated by the US 

DOE 
50% 30% 

Have clients or customers that participated in programs that 

promote LED lighting technologies for businesses 
70% 10% 

 

4.2.3 Contractors 

DNV GL surveyed 50 lighting contractors in Massachusetts and 64 lighting contractors in the comparison 

area via Computer-assisted telephone interviews (CATI surveys).  The survey results were analyzed 

using a ratio-estimation process that weights responses based on contractors’ self-reported number of 

completed lighting projects.  This process provides results that represent market share of lighting 

technologies and sales practices, and that can be compared to market share information from other 

market actors and customers. 

DNV GL attaches considerable importance to contractors’ reports of installation practices and market 

conditions for a number of reasons.  First, building and safety codes in most jurisdictions require that 

licensed electrical contractors be engaged for replacement and installation of all new commercial-grade 

lighting fixtures.  Thus, as a group, contractors are in the best position among all market actors to 

provide data on technology shares for the full range of lighting installation projects: replacement on burn 

out, retrofit, and new construction/remodeling.  Moreover, contractors generally have sufficient 

knowledge of currently available equipment to be able to report accurately on the share of different 

technologies they install, as well as their adoption of design and installation practices.  Finally, they have 

direct contact with customers and can provide firsthand information on customer responses to products 

and installations. 

4.2.3.1 CHARACTERISTICS OF SAMPLED CONTRACTORS 

Table 44, below, displays selected characteristics of the contractors that responded to each survey.  As 

discussed above, when developing the sample design, DNV GL was concerned with allocating quotas to 

most efficiently capture the range of the population of electric and lighting installation contractors active 

in each region.  As Table 44 shows, there are some slight differences in the basic characteristics of the 

sample firms in both populations.  These differences—i.e., percent of firms with multiple locations, 

average number of employees in the state, average number of projects in commercial facilities, and 

average percent of revenue from projects in large commercial facilities—suggest that the surveyed 

contractors in Massachusetts were generally somewhat smaller-scale operations than those in the 
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comparison areas. Respondents in both regions reported that half their revenue comes from the new 

construction market. 

 

Table 44: Summary of Sample Contractor Characteristics 
                                    ESTABLISHMENT CHARACESTABLISHMENT CHARACESTABLISHMENT CHARACESTABLISHMENT CHARACTERISTICSTERISTICSTERISTICSTERISTICS    MASSACHUSETTS COMPARISON AREA 

(n=43) (n=64) 

Average number of employees 31 32 

Percent with multiple locations 9% 17% 

Average number of employees in state 35 44 

Average number of projects completed per year in 
commercial facilities from sampled location 

59 73 

Average percent of revenue from projects in large 
commercial facilities 

29% 50% 

Average percent of revenue from projects in small 
commercial facilities 

43% 33% 

Average percent of commercial project revenue from  
new construction and additions 

48% 54% 

* Calculated using population weights only. Not weighted for reported number of commercial lighting projects completed. 

4.2.3.2 INSTALLATION OF SELECTED TYPES OF LEDS 

Table 45 displays the lighting project-weighted percentage of contractors that installed LED lamps and 

fixtures of various types as part of at least one commercial project during the 2012-2013 period (2011-

2012 for the comparison area).  There were two product types where the share of installations was 

nearly identical in both regions: LED linear retrofit kits and other types of LED technologies.  Fewer 

Massachusetts contractors reported installing LED overhead panels89 and high-bay lighting than the 

comparison area; on the other hand, installations of medium screw-based lamps and exterior lighting 

applications were more frequent among Massachusetts contractors. The Massachusetts survey also 

asked about two additional types of LED products, downlighting and track lighting.  LED downlighting 

was installed at least once by the second highest project-weighted share of contractors, at 57%, behind 

exterior lighting at 62%. 

Table 45: Lighting Project-Weighted Percent of Contractors that Installed Selected Types of 
LED Technology 

LED Product Type 
Massachusetts Comparison Area 

(n=43) (n=64) 

LED overhead panels 29% 79% 

LED linear retrofit kits 29% 25% 

Medium screw-based lamps 53% 43% 

Exterior 62% 59% 

High-bay lighting 29% 42% 

LED downlighting 57% N/A 

LED track lighting 38% N/A 

Other 31% 30% 

None 8% 9% 

 

                                                
89

 A few respondents with large project weights reported that they installed no LED overhead panels in the evaluation period. 
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4.2.3.3 SHARE OF LED PRODUCTS IN LINEAR APPLICATIONS 

During the study period (2012-2013 for Massachusetts, and 2011-2012 for the comparison area) 

contractors in both regions installed a similar mix of technologies in linear applications.  The share of 

LED technologies in linear installations was similar in Massachusetts and the comparison area, as well; 8% 

of linear lighting installations in Massachusetts included LEDs, compared to 6% in the comparison area.  

Table 46 displays the average lighting project-weighted share of total general interior linear lighting 

installations accounted for by different technologies. 

Table 46: Share of LED Fixtures and Other Technologies Installed in Linear Applications 
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4.2.3.4 SHARE OF LED MARKET IN OTHER APPLICATIONS 

Table 47 displays the project-weighted average share of LED products installed in various non-linear 

applications by contractors in 2013.  These findings suggest that contractors in both areas installed the 

same share of medium screw-based fixtures; however, in general, Massachusetts has installed LEDs in a 

higher share of all other product types.  These differences are consistent with the findings from previous 

tables in this section, and with the results and conclusions drawn from the designer interviews that 

Massachusetts’ LED market is more developed than the comparison area’s.  The survey again asked 

about two additional technologies: downlights and track lighting.  The share of LEDs in downlight fixtures 

reported by contractors (26%) contrasts with the distributor and designer results, who reported market 

shares of downlight sales and specifications in the 80 percent range. These apparent differences are 

most likely due to a number of factors. First, as mentioned above, all of the distributors interviewed for 

this project (and nearly all distributors of any size in Massachusetts) participated in the upstream 

incentive program, which heavily promoted LED lamps. Second, contractors work on projects that use 

materials supplied by firms other than electrical distributors. These include big box retailers and 

manufacturers. The market share of LED downlight fixtures may be lower on those types of projects.   

Table 47: Share of LED Fixtures Installed in Non-Linear Applications 

 

4.2.3.5 TRENDS IN LED MARKET SHARES 

The survey asked contractors whether the share of LED panels and retrofit kits (as a percent of total 

linear fixture installations) increased, decreased, or remained constant over the past year.  Table 48 

summarizes the results. Overall, contractors in both regions are noticing an increase in market share for 

both of these applications.  The increase in market share for overhead LED panels is substantially 

greater in Massachusetts than in the comparison area (86% versus 47%); whereas the increase in 

market share for LED linear retrofit kits is slightly more pronounced in the comparison area (90% versus 

73%).  
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Table 48: Trends in LED Market Share for Linear Applications 

Trend  

Overhead LED Panels LED Linear Retrofit Kits 

MA 
Comparison 

Area MA 
Comparison 

Area 

(n=43) (n=64) (n=43) (n=64) 

Increased 86% 47% 73% 90% 

Decreased 5% 1% 3% 3% 

No change 9% 49% 24% 7% 

Don't know 0% 3% 0% 0% 

 

4.2.3.6 CONTRACTOR VIEW OF CUSTOMER RESPONSES TO LED PRODUCTS 

The survey asked contractors the same questions about the frequency of customer-initiated requests for 

LED lighting that were asked in the distributor and designer interviews.  The responses summarized in 

Table 50 suggest that customers in Massachusetts who request LEDs do so more frequently than their 

counterparts in the comparison area; 15% of Massachusetts contractors reported customer-initiated 

requests for LED products in most or all relevant cases, compared to only 7% in the comparison area.  A 

large percentage of contractors in both regions reported having “no cases” of customers requesting LED 

lighting products.  This suggests that in both areas the LED lighting market is still in a relatively early 

stage of development, as only a small share of customers are initiating requests. 

Table 49: Frequency of Customer-Initiated Requests for LED Lighting 

 

Table 50 shows contractors’ perception of customer satisfaction with their LED lighting equipment.  Many 

contractors in both areas (41% in Massachusetts versus 63% in the comparison area) felt that their 

customers were “very satisfied” or “somewhat satisfied” with the LED technologies installed at their 

facilities.  Nearly all contractors who reported knowing about their customers’ responses to LEDs 

indicated that those customers were either “very satisfied” or “somewhat satisfied.”  
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Table 50: Contractor Perception of Customer Satisfaction  
with LED Lighting Equipment Installed 

Generally, how satisfied have your customers been with 
the LED Technologies they have installed? 

Massachusetts Comparison Area 

(n=43) (n=64) 

Very satisfied 37% 41% 

Somewhat satisfied 4% 22% 

Somewhat dissatisfied 0% 0% 

Very dissatisfied 0% 1% 

Don't know 59% 36% 

Massachusetts contractors identified initial cost as the most common barrier to customer acceptance of 

LED technologies.  These contractors also cited a general lack of knowledge concerning LED lighting 

products as another common barrier.  These two key issues are both linked to the relative newness of 

LED lighting products when compared to more traditional products.  In contrast to the contractor opinion, 

designers and distributors mentioned a number of additional issues beyond familiarity and cost, including  

performance concerns, light color and quality, and maintenance. 

4.2.3.7 COMPETITIVE IMPORTANCE OF PROMOTING LED LIGHTING 
EQUIPMENT 

The contractor survey asked respondents how important the promotion of LED lighting products will be 

to the competitive positioning of their firms over the next three years.  As Table 51 shows, the majority 

of contractors in both regions (63% in Massachusetts and 82% in the comparison area) believe that 

promoting LEDs will be important to their business.  

Table 51: Importance of Promoting LEDs for Contractor Competitiveness 

Importance of promoting LED to firm's competitive 
position over the next three years 

Massachusetts Comparison Area 

(n=43) (n=64) 

Very important 41% 52% 

Somewhat important 22% 30% 

Not very important 0% 16% 

Not at all important 1% 3% 

Don't know 36% 0% 

 

4.2.3.8 PROGRAM AWARENESS AND PARTICIPATION 

Table 52 shows contractors’ awareness of and participation in national and local programs that support 

LED lighting.  Massachusetts contractors, in general, have a higher awareness of the principal product 

testing programs compared to contractors in the comparison area.  Also, a substantially higher 

percentage of contractors in Massachusetts (77%) were aware of local utility programs that promote LED 

lighting products than in the comparison area (58%).  

Participation in utility-run programs was higher in Massachusetts than in the comparison area, but both 

percentages indicate high levels of participation for contractors.  The majority of contractors in both 

regions characterized these programs as having either a “very important” or “somewhat important” role 

in increasing the share of LED technologies sold to commercial and industrial customers.  The high level 

of program awareness and participation among contractors in the comparison area may pose issues 

concerning the use of cross-sectional comparisons to assess the market effects of current and future 

Massachusetts programs.  In the follow-up study, we will clearly need to explore the share of LED sales 

accounted for by projects that receive utility program support in both Massachusetts and the comparison 

area. 
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Table 52: Contractor Awareness of and Participation in Programs that Promote LED Lighting 

Awareness/ Participation 

Massachusetts Comparison Area 

(n=43) (n=64) 

Aware of US EPA ENERGY STAR lighting 71% 38% 

Aware of DesignLights Consortium 38% 16% 

Aware of local utility program 77% 58% 

Participated in utility program 63% 45% 

4.3 Non-Residential Customer Results 
As part of the Massachusetts Existing Buildings Market Characterization - C&I Customer Survey, which 

was conducted in the fall of 2013, the DNV GL team completed interviews with 943 customers, 226 of 

which had purchased LEDs and agreed to being contacted in the future to discuss these purchases.  

Ultimately, 120 of these respondents were contacted in support of the Massachusetts LED Market Effects 

Study.  In the comparison area, 384 customers were contacted in the fall of 2013.    

4.3.1 Awareness of LED Lighting 

The non-residential customer surveys90 included questions about how familiar the respondents were with 

LEDs for business use.  The results show that customers in each region are similarly familiar with LEDs 

for business use (Figure 27). Customers in Massachusetts were more often “very familiar” (32% versus 

27% for the comparison area), though none of the results were statistically significant.   

Figure 27: Non-Residential Customer Familiarity with LEDS for Business Use

 

 

                                                
90

 The Massachusetts results for this question are from the Existing Buildings Market Characterization – C&I Customer Survey.  Respondents 

who were not familiar with their heating, cooling, and lighting systems were not asked the LED series in this survey.  This question was 

asked of the general population in the comparison area. 
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4.3.2 Purchase and Installation of LED Lighting Products 

LED lighting products have penetrated the non-residential markets of both regions over the last five 

years.  As shown in Table 57, roughly 60% of customers in Massachusetts and roughly 40% in the 

control area have installed at least one LED in their facility since 2009; these values are statistically 

significant at the 90% confidence level.  

Table 53: Non-Residential LED Installations and Rebates 

 

 

 

 

 

 

 

 

 

Twenty-four percent of the Massachusetts customers with LEDs, or 10% of the overall sample, reported 

receiving a rebate for at least one of their LED purchases.  A similar percentage of site-weighted 

customers received rebates for their LEDs in the comparison area: 19% of customers with LEDs, or 6% 

of the overall sample.  The percentage of program participants among customers who report having 

LEDs installed is consistent with participation totals developed from the program database. The 

difference between the two areas is not statistically significant. 

The respondents in Massachusetts were also about their primary motivations for installing LED bulbs or 

fixtures.  The majority of respondents (57%) claimed “longer useful life/lower maintenance costs” as 

their primary driver.  Other responses mentioned by these customers were energy savings (24%) and 

money savings (8%). 

To better understand the state of each market, the survey asked respondents what types of LEDs they 

had installed at their facility since 2009.  Figure 28 shows the adoption of various types of LED 

technologies since 2009. 

Screw-in LED bulbs were the most commonly installed LED product in both regions;  41% of customers 

in Massachusetts and 14% of customers in the comparison area have installed these bulbs.  These 

results are statistically significant at a 90% confidence level.  

LED product types that were more commonly installed by customers in the comparison area include 

outdoor display lights, retail/decorative lights, and LED light sources that replace linear fluorescents.   

These results are also statistically significant.   
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Figure 28: Percent of Customers Installing LED Products by Type

 

* Values are statistically significant at the 90% confidence level. 

For each type of LED technology mentioned by Massachusetts respondents,91 the survey asked how 

many of each type had been installed at the customer’s facility.  Table 54 shows the distribution of the 

number of bulbs installed for the five most mentioned LED lighting fixtures.   

Table 54: Distribution of Establishments in Massachusetts by Number of LED Lighting Types 
Installed 

 # of LEDs 
installed 

Screw-based LED 
lamps 

Spotlight/downlight 
LEDs 

Overhead 
general 
lighting 

LED 
linear 

retrofits 

Globe 
LEDs 

n 54 31 26 12 8 

0-10 4% 15% 1% 36% 28% 

11-30 13% 17% 29% 32% 60% 

31-50 4% 4% 6% 7% 1% 

51-100 9% 25% 12% 7% - 

101-500 4% 40% 52% 18% 10% 

501-1000 - - - - - 

More than 1000 66% - - - - 

Don’t know - - - - - 

 

  

                                                
91

 To reduce respondent burden we only asked additional information about the first three technologies mentioned by respondents.  As such, 

sample sizes for some technologies are small. 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 92

 

4.3.3 Knowledge of and Experience with LED Products 

The surveys asked respondents who were familiar with LEDs for business use a series of questions about 

their perceptions of LED attributes compared to alternative lighting technologies.92  Overall, respondents 

in both areas had accurate perceptions about the costs, product life, and efficiency of LED lighting 

technologies in comparison to other commercially available products.   

 

The vast majority of customers in both regions are highly satisfied with the performance of the LED 

equipment installed in their facilities, though the level of satisfaction takes on a different pattern in each 

area.  Figure 30 compares the satisfaction rankings amongst customers in both survey areas.  

Both Massachusetts and the comparison area had a large number of responses indicating that firms were 

“extremely satisfied” (ranked 10/10) with LED purchases—53% compared to 36%, respectively.  In 

Massachusetts, 96% of total respondents ranked their satisfaction at 7 or greater, compared to 93% in 

the comparison area.  All the responses to categories 7 and above were statistically significant at the 90% 

confidence level, but when binned into highly satisfied (i.e., 7+) or “other” responses (6 and below) 

there is no significant difference in overall satisfaction levels.  

Figure 30: Non-Residential Customer Satisfaction with LED Performance

 

* Values are statistically significant at the 90% confidence level. 

                                                
92

 Respondents to this questions were those who answered “very familiar,” “somewhat familiar,” or “not very familiar” to the previous familiarity 

question. 

Figure 29: Commercial Customer Knowledge of LED Attributes, 2013 
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Figure 31 presents the aspects of LED lighting products with which customers were most satisfied.  Light 

quality was frequently rated as a satisfactory attribute in both regions, though more respondents in 

Massachusetts were happy with this aspect of their LED products.  In both regions customers were also 

satisfied with the product life, though the difference in the two areas is also significantly different at the 

90% confidence level.  In Massachusetts, respondents who provided “other” as a response often 

indicated reliability and heat reduction as other satisfactory aspects of their LED technologies. 

Figure 31: Satisfactory Aspects of LEDs among Non-Residential Customers who have Installed 
LEDs in their Facilities 

 

*Values are statistically significant at the 90% confidence level. 

Massachusetts respondents also described aspects of their LED lighting products they did not find to be 

satisfactory.  In Massachusetts, 42% of the Massachusetts respondents indicated that “controllability” 

was the primary cause of any dissatisfaction.  This was followed by “other” (13%), and “light quality” 

(12%). Of the “other” responses, “high cost” and “bulb failure rate” were the most-often cited reasons, 

when provided.  Twenty-one percent of Massachusetts respondents are entirely satisfied with their LED 

products. 
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5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Market Indicators as a Summary of Market Development 
Table 55 summarizes the residential market indicators reviewed for this study.  These include consumer 

awareness and adoption of LED products, LED availability, and diversity at retail stores, price of LED 

products at retailers, and perceived motivations and barriers to increased adoption.   
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Table 55: Summary of Residential Market Indicators9394

 
  

                                                
93

 The 2014 Retail Store Manager Survey did not ask respondents if they were aware of LEDs 
94

 The comparison area shelf survey was conducted in the fall of 2012 and the Massachusetts data was taken from the 2013 shelf surveys.   
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We found that many aspects of the residential LED market are at a similar stage of development in both 

regions:  

���� A similar share of retailers stock LEDs but to a lesser extent than other lamp types.  

Forty-four percent of retailers in Massachusetts and 32% in the comparison area stock LED 

products, compared to over 90% which stock incandescent lamps.  The majority of stores in both 

areas also stock CFLs, though a higher share of stores in Massachusetts stock these lamps 

(92%) than in the comparison area (70%).   

���� LED availability differs by retail channel.  All surveyed home improvement stores stock LED 

lamps along with the majority of membership clubs.  A high percentage of mass merchandisers 

and hardware stores in both regions also stock LED products.  On the other hand, discount 

stores do not stock LED lamps and they are less commonly found in pharmacies and grocery 

stores. 

���� Number of available LED lamp models is similar across each market and within retail 

channels.  Stores that stock LEDs carry an average of seven distinct models.  Home 

improvement stores in both regions stock approximately forty different models and membership 

clubs offer roughly 4.5 LED models.  Grocery and drug stores offer the least model diversity of 

all retail channels.   

���� Prices of LED products are similar across all regions, but vary by channel.  The average 

price of an LED in both regions is approximately twenty dollars.  Although price is dependent on 

the types of lamps sold at each retailer, small hardware, and home improvement stores have the 

highest average prices in both regions.   

���� Retailers in both regions are offering promotions to support LED sales.  In 

Massachusetts, 52% of retail store managers indicated that their store is promoting LEDs.  

Similarly, 33% of retailers in the comparison area mentioned promotional efforts that support 

LEDs.  Respondents in both regions (63% in Massachusetts and 98% in the comparison area) 

indicated that their store or lighting manufacturers sponsored the promotions.  In 

Massachusetts, 28% of store managers noted that the PAs sponsored their LED promotions. 

���� Consumer awareness of LEDs is high.  The majority of customers are aware of LEDs in both 

regions; 84% of consumers in Massachusetts and 80% in the comparison area have heard of 

LEDs.  This is similar to consumer awareness of CFLs (93% in both regions) and higher than 

awareness of energy efficient incandescent lamps.   

���� Customer adoption of LEDs is at a similar level of development.  Approximately 20% of 

customers in both regions have purchased LEDs since January 1, 2010.  The recent on-site 

saturation surveys in Massachusetts also found similar levels of saturation (23%).95  This is an 

increase from self-reported and on-site verified installation rates of 12% in 2013.   

���� Purchase and installation rates are similar and increasing over time.  Consumers in both 

regions report having purchased an average slightly more than one (1.03 in the comparison area 

and 1.28 in Massachusetts) LED since 2010.  The 2014 on-site visits found that consumers in 

Massachusetts and Georgia purchased less than one LED in the past twelve months.  Consumers 

in Massachusetts however purchased twice as many LEDs as consumers in Georgia: 

Massachusetts consumers purchased an average of 0.8 LEDs in the past twelve months 

compared on to 0.4 by consumers in Georgia.  In 2013, field staff observed that Massachusetts 

consumers bought an average of 0.2 LED lamps in the previous year.7 

���� In both regions, customers indicated having more than one LED installed.  In 

Massachusetts respondents have an average of 1.38 LED lamps installed and in the comparison 

area consumers have 1.49 LED lamps installed.  The findings from the 2014 on-site survey 

                                                
95

 NMR Group, Inc., Results of the Massachusetts Onsite Lighting Inventory: Draft. October 2014. Note, at the time the LED Market Effects 

report was written, the results of the onsite report were still draft. 
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agrees with the Massachusetts self-reported installation rates; they found 1.2 LEDs installed, but 

found that respondents in Georgia only have 0.5 LED lamps per home.96,97  Previous saturation 

studies in Massachusetts found less than one LED per home (0.6 in 2012 and 0.7 in 2013) 

suggesting that adoption of LEDs has increased significantly in the past year.98   

The comparison areas differed very little from Massachusetts in terms of their demographic make-up, 

and we do not believe that we can link any observed differences in demographics to the relatively small 

differences in observed indicators of residential market development for LED lighting. 

 

Table 56 below summarizes the key non-residential market indicators proposed as part of this study.  

We examined customer familiarity with LED technologies and adoption of LED products, LED installation 

rates in various applications, price of LED products compared to other technologies, and perceived 

motivations and barriers to increased adoption.   

                                                
96

 Ibid 
97

 The LED Market Effects Study used a residential comparison area of Georgia and Arizona.  The on-site numbers from Georgia are provided for 

information, but should not be directly compared to the results of our comparison-area phone surveys. 
98 NMR Group, Inc., Results of the Massachusetts Onsite Lighting Inventory: Final.  June 7, 2013.  
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Table 56: Summary of Non-Residential Market Indicators

 

We found that many key market indicators were at similar levels of development in both regions: 

���� Familiarity with LED products is high among non-residential customers.  Thirty-two 

percent of non-residential customers in Massachusetts and 27% in the comparison area were 

“very familiar” with LEDs for business use.   
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���� Non-residential customers in both regions are knowledgeable about key features of 

LED products.  Customers in both regions are similarly knowledgeable about the LED products.  

Roughly two-thirds of customers characterized LEDs as more expensive than alternative 

technologies.  Seventy-seven percent of customers in both regions recognized that LEDs have a 

last longer than other lighting products and a similar share were familiar with the energy saving 

benefits of LED technologies.  

���� Contractors report installing similar market shares for LEDs in linear applications.  

Contractors in both regions indicated that LEDs for interior linear fixtures and retrofit kits have a 

similar market share.  In Massachusetts, contractors reported installations of these LED products 

in 8% of recent linear applications.  Similarly, comparison area contractors installed these 

technologies in 6% of recent linear lighting projects. 

���� Customers are satisfied with their recent LED installations.  The vast majority of 

customers in both regions rated their satisfaction with LEDs as a 7 or greater on a 10 point scale 

(where 1 means “not at all satisfied” and 10 means “extremely satisfied”).  Contractors also 

perceived high levels of customer satisfaction in both regions, roughly 40% indicated that 

customers are “very satisfied” with their LED installations.  

���� Barriers still exist in the market, but are easing due to various program efforts.  Initial 

cost is still the primary barrier to increased adoption, but increased research and development 

efforts by manufacturers and program interventions are driving the cost to the customer down.  

Performance concerns and product familiarity are lesser barriers but were cited by customers 

and market actors as trepidations.  Programs like the Northeast Energy Efficiency Partnership’s 

(NEEP) DesignLights Consortium (DLC) and the Department of Energy’s (DOE) Solid State 

Lighting (SSL) program set standards for product quality that work to reduce these barriers.  

On the other hand we found that the commercial market for LEDs in Massachusetts differed substantially 

from the comparison area market along the following dimensions: 

���� Overall adoption of LEDs is higher in Massachusetts than the comparison area.  Sixty-

three percent of customers in Massachusetts report having installed at least one LED since 2010.  

This is higher than the 42% of non-residential customers in the comparison area who have 

installed LEDs.  Data on the types of LEDs installed in each region reveal a much higher 

saturation of screw-in bulbs in Massachusetts than the comparison area whereas installation 

rates for other LED technologies in Massachusetts is similar or lower than the comparison area.   

���� Market actors in Massachusetts report higher shares of LEDs in downlight installations. 

Similar to the findings from the customer survey, market actors in Massachusetts also indicate 

more activity with LED downlights/screw-in bulbs.  Contractors in Massachusetts thought that 

LED downlights have a 20% market share versus only 7% in the comparison area.  Similarly, the 

sampled designers and distributors from Massachusetts suggested that LEDs represented the 

majority of their downlight sales and specifications.  This is in contrast to market share reports 

from the comparison area; those distributors and designers thought LED downlights comprised 

one third of their sales and specifications.  This result is not surprising given that a large portion 

of activity in the upstream lighting program in Massachusetts has been focused on screw-in 

bulbs.   

���� The reported market share of LEDs in high bay spaces and outdoor applications is 

higher in Massachusetts.  Contractors in Massachusetts report installing LEDs in 15% of high 

bay applications and 39% of outdoor fixtures which is higher than the reported market share 

from the comparison area.  Distributor market share reports suggest a similar story for these 

applications.  Designers in both regions reported a similar LED market share for high bay 

lighting, but differed for outdoor fixtures.  Designers in Massachusetts also reported a higher 

market share for LEDs in those applications.  
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���� Distributors in Massachusetts perceive a smaller price premium on LED fixtures.  

Distributors in Massachusetts reported the medium price premium for a linear LED troffer 

compared with a linear fluorescent fixture was only 68%.  This is lower than the price premium 

of 100% identified in the comparison area.  

5.2  Implications for Programs that Support LED Lighting 
The characterization of the market for LED lighting developed in this study suggests the following 

implications and recommendations for PA-sponsored programs that support LED products: 

���� Maintain incentives for LED lamps and fixtures.  Initial cost was the main barrier to 

adoption mentioned by consumers and market actors across the supply chain.  While PA-

programs have influenced the adoption of screw-in bulbs in the non-residential sector, significant 

opportunities remain in other commercial applications and in the residential sector.  PAs should 

continue to incentive LEDs to reduce the first cost barrier and increase the saturation of LEDs 

across the Massachusetts market.  Program managers should continue to monitor the decrease 

in LED prices to ensure incentives are at the optimal level.   

���� Continue to support the development of product standards and testing programs.  

Consumers are still unfamiliar with LED technologies and concerned about the quality and 

performance of these products, particularly given their experience with early CFLs.  Add to that, 

the number of manufacturers entering the LED market each year, the need for quality standards 

and consumer education is even more important.  Program managers noted that as the number 

of lighting options are increasing, consumers are often opt for the least cost option as they do 

not truly understand what they are buying.   

���� The EPA’s ENERGY STAR program sets quality standards for lamps and residential 

fixtures and the DLC plays a similar role for commercial fixtures.  These programs set 

quality and performance standards and regularly produce lists of qualifying products.  

Consumers who purchase lamps and fixtures included on these lists are assured that these 

products have been tested to meet certain criteria.  It is important that PA-programs coordinate 

with these efforts, stay abreast of changes to specifications or qualified products, and offer 

incentives to products on these lists to help reduce customers’ concerns about performance and 

quality.   

���� Promote programs that educate consumers on LED products and applications.  Given 

the relatively recent introduction of LED technologies for general lighting applications, 

commercial customers appear to be very well-informed on their general price and performance 

characteristics.  Residential customers are aware of the technology, although not as 

knowledgeable concerning performance characteristics.  As noted above, customers and market 

actors report that lack of familiarity with LED technologies is a barrier to increased adoption.  

Technology assessments forecast that first costs of LED technologies will remain significantly 

higher than those of competing fluorescent and incandescent technologies over the next 10 

years.  Therefore, we recommend that PAs continue to support educational efforts to assist 

consumers in selecting the LED product that best meets their needs.   

���� Promote lighting controls through programs as a way to increase lighting savings.  LED 

technologies allow for greater controllability, so programs should be structured to take 

advantage of this feature by offering lighting controls in tandem with LED products.  A meta-

analysis of lighting control installations in 2011 found that energy savings from controls range 

between 24% and 38% of baseline lighting consumption. 99  Although energy savings from 

fluorescent lamps such as T8s and CFLs is currently similar to their LED alternative, these lamps 

                                                
99

 Lawrence Berkeley National Laboratory. A Meta-Analysis of Energy Savings from Lighting Controls in Commercial Buildings. September 2011. 
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do not offer the same level of controllability.  Tying controls and LEDs together will increase the 

savings potential of each measure and the associated cost-effectiveness. 

5.3 Conclusions and Implications for Market Effects Assessment 
Application of the proposed two-stage cross-sectional study design to support the quantification of 

market effects incorporates an assumption that the program area (Massachusetts) and the comparison 

area are roughly equivalent in terms of market conditions that affect promotion and adoption of energy-

efficient products, and energy-efficient lighting in particular. One key set of measures for this 

equivalence is the market share and saturation of LEDs at the time of the Phase 1 study.  In the case of 

residential products, the difference in measures of LED adoption between Massachusetts and the 

comparison areas is sufficiently small. The assumption of equivalence in the markets at the time of the 

Phase 1 study is plausible.  

For the non-residential markets, the assumption of equivalency does not appear to hold. Our findings 

suggest that the Massachusetts market is more advanced than the comparison area as measured by 

vendor-reported sales and customer-reported installation of screw-in LED lamps, downlight fixtures, and 

outdoor fixtures. The LED market share (share of sales for relevant applications) as reported by 

distributors are higher in Massachusetts by 64 to 258 percent, depending on the product in question. 

The differences in the reported LED share of equipment installed by contractors are in the same range. 

Differences in the portion of customers who report having at least one LED fixture installed are relatively 

small. However, 42 percent of Massachusetts customers report having at least one LED bulb installed 

versus only 13 percent in the comparison area.  

There are three sets of factors which the observed differences between non-residential LED product 

adoption in Massachusetts and the comparison area can be attributed: direct effects of the PA programs 

on purchases those programs supported; spillover and market effects from those program efforts, and 

underlying differences between Massachusetts and the comparison areas in factors that affect vendor 

motivations and capabilities to promote LEDs, as well as customer motivations to purchase them. These 

underlying differences could be due to any number of circumstances, including differences in the time 

frame in which the surveys were completed100, effects of past programs to support efficient lighting, or 

differences in the underlying composition of the business customer population.  

Direct Program Effects. A number of findings suggest that at a significant part of the observed 

differences in LED product adoption between Massachusetts and the comparison area can be attributed 

to program-induced purchases by program participants.  These findings are as follows: 

• Focus of program activity. Through 2013, the PA programs primarily subsidized screw-in LED 

bulbs, downlight fixtures, and outdoor fixtures. It is in these product categories that the largest 

differences between Massachusetts and the comparison areas in saturation or market share can 

be found. 

• Scale of program activity. During the 2011 – 2013 program period, the PAs’ non-residential 

programs provided incentives for over 800,000 LED lamps. The PAs serve roughly 340,000 

commercial customers. The PA programs provided support for LED purchases to at least 10 

percent of their commercial customers over this same time frame. 

• Comparison to California. The reported levels of adoption for LED bulbs, downlights, and 

outdoor fixtures were significantly higher in Massachusetts than they were in California. 

Specifically, in 2013, 63 percent of all Massachusetts commercial customers reported having at 

                                                
100

 See section 2.4.4 for more information on the non-residential data collection efforts conducted for this study.   
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least one type of LED lighting installed in their facilities versus 46 percent in California. Forty-two 

percent of Massachusetts customers reported having screw-based LEDs installed versus 12 

percent in California. Vendor-reported market shares were also lower for these products in 

California versus Massachusetts. California has a long history of robust programs to support 

efficient commercial lighting, as well as a strong, diverse economy. However, the California 

programs provided support for LED purchases to roughly 2 percent of commercial customers in 

the state versus the nearly 10 percent for Massachusetts programs. 

This information, as well as a net savings analysis conducted for a process evaluation of the PA’s 

upstream programs, suggest that net purchases induced by the PA programs account for roughly one-

third of the observed differences in reported levels of adoption for LED bulbs, downlights, and outdoor 

fixtures.101 

Spillover. Spillover from the Massachusetts programs is likely to be one explanation for the difference in 

adoption rates. The high bay lighting market effects studies previously conducted in Massachusetts and 

California found levels of spillover in the range of 25 – 50 percent of net savings achieved by program 

participants. In Massachusetts, the levels of “out-of-program” adoption are significantly higher than they 

were in the high bay lighting studies, so it is unlikely that spillover explains all or even most of the 

observed differences in adoption between Massachusetts on the one hand and California and the 

comparison areas on the other.  

Differences in underlying market conditions at time of Phase 1 Study. This leaves underlying 

differences between these regions in market conditions that can affect promotion and/or adoption of 

LEDs as a key explanation of the observed differences in LED product adoption. It is easy to identify the 

likely differences between Massachusetts and the comparison area states. These include the long history 

of programs to promote efficient commercial lighting in Massachusetts versus very low levels prior to 

2009 in all three of the states and continuing to the current day in Kansas and Nebraska. Electricity 

prices are also likely to be a factor. Average rates for commercial customers in the comparison area 

states ranged from 50 – 65 percent of those in Massachusetts during the study period.102 Finally, the 

density of urban markets in Massachusetts has encouraged the growth of a lighting design profession 

that does not have an analog in the comparison states. The differences between California and 

Massachusetts on these dimensions are less extreme. Of all the states in the Union, California is among 

the best analogs to Massachusetts in terms of having a long history of strong, well-funded utility efforts 

to promote efficient commercial lighting, as well as a vibrant lighting design profession. During the study 

period commercial electric rates averaged only 10 – 14 percent less than those in Massachusetts.  

Based on the observations presented above, we conclude that: 

• Roughly one-third of the observed difference between Massachusetts and the comparison area in 

reported levels of adoption of LED lamps, downlights, and outdoor fixtures can be attributed to 

program-induced purchases by program participants.  

• The remainder of the difference in adoption is attributable to some combination of program 

spillover and underlying differences in market conditions that affect promotion and adoption of 

LED lamps. Based on previous market effects studies of programs to promote other efficient 

commercial lighting technologies, we believe that spillover accounts for a significant portion of 

the observed difference in adoption, but we have no information from this LED study to guide 

the allocation of that difference to different influences.  

                                                
101

 DNV KEMA. 2013. Process Evaluation of the 2012 Bright Opportunities Program. This study estimated the NTG ratio for LEDs purchased 

through the upstream program at 82%. 
102

 Energy Information Administration, Electricity Monthly. http://www.eia.gov/state/data.cfm?sid=MA 
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Implications for market effects study design. These findings suggest that the PA’s non-residential 

LED programs are generating market effects, but raise questions concerning how best to proceed with 

quantifying the effects of the PA programs on overall levels of LED product adoption, with particular 

focus on spillover. The approach initially proposed was to repeat collection of adoption data sometime in 

the near future and use a “difference of differences” approach to characterize the net effect of the 

program on LED adoption. If the initial differences between the regions in product adoption were 

relatively small, this would be a reasonable approach. This proved to be the case for the California LED 

baseline study. However, the differences between LED adoption levels in Massachusetts, on the one 

hand, and both the comparison areas and California, on the other, were very large.  

This circumstance will complicate interpretation of the results of any type of cross sectional comparison. 

If the gap between the regions remains large or increases, we would continue to be in the dark on 

attribution of sales outside the program to spillover versus other causes. A decrease in the differences 

between the regions would indicate that the program accelerated the pace of adoption and that the S-

shaped curve was moving into a flatter region. However, this would not likely be enough information to 

clarify the appropriateness of using the comparison areas to define baseline levels of adoption.  

Alternative methods that could be applied to quantifying market effects and spillover include direct 

questioning of customers and vendors in the supply chain to assess program influence on purchases, 

structured expert judging exercises, such as Delphi processes, and in-depth interviews with supply-side 

market actors to explore the effect of the programs on their stocking and sales practices. As of this 

writing, we do not have enough information to assess the relative feasibility and value of these alternate 

approaches.  

DNV GL anticipates receiving research results and other information over the next few months that will 

help guide the specification of the methods and timing of continuing efforts to assess PA program market 

effects in non-residential LED lighting. These include the following: 

• Phase 1 Results of the Existing Buildings Market Characterization Site Visits and 

Market Share Assessment: DNV GL will analyse the results of on-site inspections of 350 non-

residential facilities to assess, among other things, the market share of various kinds of lighting 

in recent installations.  These data should provide a verified source for assessing the market 

shares of LED reported by customers, distributors, and contractors, as well as the volume of 

lighting equipment purchased and installed in recent years.  If the verified level of installations is 

significantly lower than the reported level, we will need to rethink how to treat the self-reported 

customer and distributor findings in a market effects analysis.  

• Study plans for California and other jurisdictions. We are aware of a number of 

jurisdictions that are commissioning or in the process of conducting non-residential lighting 

market share or saturation studies which will provide insights into the progress of the LED 

market. Also, we anticipate that California will authorize a second round of comparison area data 

collection, although it is not certain when that study will be fielded. Information on the timing 

and scope of these studies will help us identify potential uses of these results in the 

Massachusetts market effects study. 

We anticipate that we will have sufficient information from the analysis of the Massachusetts on-site data 

and project plans in other jurisdictions to develop a recommended approach and schedule for a market 

effects analysis by June of 2015. We will also assess how to proceed with the analysis of market effects 

of the residential programs at that time. 
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7 APPENDIX B: RESIDENTIAL CUSTOMER: FULL POPULATION 
RESULTS 

This section contains information from the residential customer analysis using the full population results 

in Massachusetts.  These results include information from 300 landline and 300 cell phone respondents. 

Figure 32: Lamp Awareness and Recent Purchases (since January 1, 2010) by Lamp 
Technology 

 

* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 
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Figure 33: Store Types for Recent LED Lamp Purchases (since January 1, 2010) 

  
* Difference from Massachusetts results is statistically significant at the 95% level of confidence. 

 
Table 57: Average Number of LED Lamps Purchased and Installed in Massachusetts and 

Comparison Area since January 1, 2010 across All Respondents 

Average Number of LED Lamps  
per Respondent 

Average LED Lamps Purchased or Installed 

Massachusetts 
(n = 600) 

Comparison Area 
(n = 1,000) 

Purchased since Jan 1, 2010 1.24 1.03 

Installed (of all LED lamps ever purchased) 1.47 1.49 
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Figure 34: Satisfaction with LED Lamps among Respondents Who Have One or More LED 
Lamps Installed 

 

Figure 35: Store Types for Recent LED Fixture Purchases (since January 1, 2010)  
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8 APPENDIX C: DETAILED DATA COLLECTION AND ANALYSIS 
METHODOLOGY 

8.1 Residential  

8.1.1 Retail Store Managers Interview Sample 

The DNV GL team used the results of Massachusetts retail store manager surveys conducted in support 

of the LED Market Effects Study as well as the Lighting Market Assessment and Multistage Lighting Net-

to-Gross Assessment. The following discussion of the sample design for these interviews is from the 

draft report of the Lighting Market Assessment, Supplier and Retailer Perspectives on the Massachusetts 

Residential Lighting Market. 103 

“For the 2014 store manager survey, we used a sample design similar to that used in past years; this 

allowed comparability across years. We stratified the sample frame by retail channel. Three criteria 

determined the number of target completed surveys for each channel: 

1. The percentage of total bulb sales that channel accounted for. 

2. The number of unique store locations in the sample frame for that channel. 

3. Whether that retail channel served HTR customers (we oversampled these stores due to their 

particular interest to the Energy Efficiency Advisory Council [EEAC] and PAs).104  

Table 58 presents the original sample frame of 763 stores. For various reasons included in the table, we 

adjusted this down to 623. Despite the reduction in the sample frame, we hit our targets and completed 

more surveys (224) than originally planned (221). The table shows an overall response rate of 29%, 

ranging from a 20% response rate for the mass merchandise channel to a 42% response rate for the 

hardware channel.  

                                                
103

 Cadmus. Supplier and Retailer Perspectives on the Massachusetts Residential Lighting Market. The Electric and Gas Program 

Administrators of Massachusetts. November, 2014.  This report is still in draft form and any updates made will be reflected in the 
final draft of this report. 

104 Identified through the fulfillment contractor’s program tracking database as a store selling HTR-designated bulbs. The 

implementer’s method for pursuing HTR customers differed somewhat from previous years, in which some bulbs targeted at HTR 
customers also were sold in certain locations of home improvement and mass merchandise stores.  
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Table 58. Sampling Disposition for Store Manager CATI Surveys 

 
1 Attempts made to convert all soft refusals. 
2 An average of 4.35 contacts made per active case. 
3 Number of completed surveys, divided by the Adjusted Sample Size. 
4 Number of completed surveys, divided by the Sample Size. 

Source: Tetra Tech 

In the comparison area, DNV GL hired an experienced survey research firm to conduct 150 retail store 

managers from July to October, 2013. The team drew a sample frame from the InfoUSA Salesgenie 

establishment database by mapping lighting retailer Standard Industrial Classification [SIC] and North 

American Industry Classification System [NAICS] codes to the relevant retail channels of interest.  

Analysts allocated the sample equally between Georgia and Arizona and set quotas by retail channel that 

were roughly proportional to the number of retail stores in each channel. 

Table 59 displays the number of retail store managers interviewed in the comparison area by channel. 

The sample distribution presented in Table 58 above is also included for comparison.  DNV GL staff 

conducted the surveys between July and October, 2013 and the final survey response rate was 8.5 

percent.105 We applied sample expansion weights such that the final sample represents the distribution 

of stores in the respective study areas that sell replacement lamps to consumers. 

                                                
105

 DNV GL staff calculated survey response rates using American Association for Public Opinion Research (AAPOR) formula RR3, which includes 

an estimate of the proportion of cases of unknown eligibility that are actually eligible (for additional detail, please refer to AAPOR, n.d.). 

Unless otherwise noted, this calculation approach is utilized throughout the report.  

Channel Discount Drug Grocery Hardware

Home 

Imprvmnt.

Lighting 

and 

Electronics

Mass 

Merch.

Membership 

Club Total

Sample Size 292 30 192 72 60 25 60 32 763

  Fax/data line 3 1 1 0 0 0 0 0 5

  Bad number 10 0 7 1 0 0 1 0 19

  Does not recall participation 9 3 7 0 0 0 2 0 21

  Ineligible, no respondent 41 10 33 1 2 0 8 0 95

Adjusted Sample Size 229 16 144 70 58 25 49 32 623

  Hard Refusal 1 0 1 1 0 0 0 0 3

  Soft Refusal
1

14 1 8 14 7 2 1 3 50

  Incompletes (partial interviews) 9 0 9 5 6 0 7 2 38

  Immediate hang-up 0 0 0 0 0 0 0 0 0

  Language barrier/non-English 0 0 3 0 0 0 0 0 3

  Referred to corporate 92 3 35 3 5 0 17 8 163

  Active
2

36 4 40 17 16 13 12 4 142

Completed Surveys 77 8 48 30 24 10 12 15 224

Target Completes 77 6 48 29 24 10 12 15 221

Completes Needed 0 -2 0 -1 0 0 0 0 0

Percent to Target 100% 133% 100% 103% 100% 100% 100% 100% 101%

Cooperation Rate
3

33.6% 50.0% 33.3% 42.9% 41.4% 40.0% 24.5% 46.9% 36.0%

Response Rate
4

26.4% 26.7% 25.0% 41.7% 40.0% 40.0% 20.0% 46.9% 29.4%
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Table 59. Final Sample Distribution by Retail Channel,  
Retail Store Manager Telephone Surveys 

Retail Channel 

Massachusetts Comparison Area 

# of stores % of stores # of Stores % of Stores 

Discount 77 34% 12 8% 

Drug 8 4% 22 15% 

Grocery 48 21% 31 21% 

Hardware 30 13% 32 21% 

Home Improvement 24 11% 17 11% 

Mass Merchandise 12 5% 28 19% 

Wholesale/ Membership Club 15 7% 8 5% 

Electronics/ Lighting 10 4% - - 

Total 224 100% 150 100% 

 

8.1.2 Retail Shelf Surveys 

8.1.2.1 Shelf Survey Sample 

This analysis utilized participant shelf survey data collected by Lockheed Martin during the fall of 2013 

for the residential shelf survey and pricing analysis.  The shelf survey team stratified the sample by the 

following retail channels: 

���� Discount 

���� Drug stores 

���� Grocery  

���� Mass merchandise 

����  Membership clubs  

���� Large home improvement stores  

���� Small hardware  

These retail channels were further segmented into four categories as shown in Table 60. 

Table 60: Massachusetts Sampling Allocation106 

Store Type Population 
Percentage of 

Population 
Stores 

Surveyed 
Percentage 
of Sample 

Weight 

Large Chain Stores: Bulbs 
and Thermostats Only 1,287 69% 35 35% 1.97 

Large Chain Stores: Bulbs, 
Lighting Fixtures, 
Thermostats 201 11% 32 32% 0.34 

Small Chains Stores 65 3% 8 8% 0.44 

Independent Stores 311 17% 25 25% 0.67 

Total 1,864  100   

  

  

                                                
106

 Cadmus and NMR Group Inc., Lighting Market Assessment Shelf Survey and Pricing Analysis. June 2, 2014. 
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Table 61 shows the final distribution of the participant stores Lockheed Martin visited for this effort.  

 

 
Table 61: Massachusetts Shelf Survey Sample Distribution107 

Store Type Sample 

Discount 9 

Independent  
Large Chain (Bulbs and Fixtures) 
Large Chains (Bulbs Only) 

2 
1 
6 

Drug Store 15 

Independent  

Large Chains (Bulbs Only) 

1 

14 

Grocery 12 

Independent  
Large Chains (Bulbs Only) 

2 
10 

Large Home Improvement 16 

Large Chain (Bulbs and Fixtures) 16 

Mass Merchandise 13 

Large chain (Bulbs and Fixtures) 
Large Chains (Bulbs Only) 
Small Chain  

8 
1 
4 

Membership 4 

Large Chains (Bulbs Only) 4 

Small Hardware 31 

Independent  
Large Chain (Bulbs and Fixtures) 
Small Chain  

20 
7 
4 

Total 100 

 

DNV GL analysts visited retailers in Arizona and Georgia during the fall of 2012.  The team allocated the 

sample regionally to ensure representation of retail stores across each state and to ensure that both 

independent and chain stores were represented. This distribution is shown in Table 62: Comparison Area 

Sample Distribution by Retail Channel  

 

Table 62: Comparison Area Sample Distribution by Retail Channel 

Retail Channel 

Comparison Area 
# of 

Stores % of Stores 

Discount 21 14% 

Drug 20 13% 

Grocery 22 15% 

Hardware 22 15% 

Home Improvement 21 14% 

Mass Merchandise 22 15% 

Wholesale Club 22 15% 

Total 150 100% 

 

                                                
107

 Cadmus and NMR Group Inc., Lighting Market Assessment Shelf Survey and Pricing Analysis. June 2, 2014. 
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8.1.2.2 Analysis Approach 

To ensure comparability, DNV GL weighted the Massachusetts results by the distribution of stores in the 

comparison area when comparing overall results.  

8.1.3 Residential Customers 

8.1.3.1 Interview Sample 

In the comparison area, a survey research firm conducted surveys during April and May of 2013 using a 

random-digit dial approach and respondents were reached exclusively via landline.  The DNV GL team 

designed the sample targets so that they were split evenly between Arizona and Georgia (500 each), 

and the survey research firm met these targets for a total of 1,000 completed surveys with a response 

rate of 5.3%.  

In Massachusetts, the LED Market Effects team worked with a survey research firm to collect residential 

customer data during April and May of 2014, also using a random-digit dial approach. The sample 

targets included 300 respondents reached via a landline and 300 respondents via cell phone.  

A distinction between the Massachusetts and the comparison area sample is the use of a cell phone 

sample in Massachusetts. The DNV GL team recognizes the growing prevalence of cell phones as 

households’ primary phone and the importance they will play in future studies.  In recent years, 

researchers have become increasingly concerned about the impact of cell phones on survey efforts. The 

National Center for Health Statistics’ (NCHS) landmark Wireless Substitution study found that in 2006, 

about 16% of all US households had wireless phones only.  By 2013, this percentage was almost 40 

percent108.  Moreover, the number of wireless-only households exceeds the number of landline-only 

households, and the proportion of wireless-only households is expected to continue to rise.  Current 

research also shows that there are demographic differences between cell-phone and landline users: cell 

phone use is more prevalent amongst younger age groups, men, renters, minorities, and low income 

homes109.    

While it is likely that cell phone owners were reached as part of the comparison area survey, the effort 

only intended to reach respondents on their landline phones.  As such, this sample excluded residential 

customers who do not use or own landline phones and using a sample in Massachusetts that consisted of 

a mix of landlines and cell phones could introduce a bias in the final results.  DNV GL recommended 

using a sampling approach that would allow us to compare the results of this study to the landline 

sample in the comparison area, but also allow us to create a sample that would be comparable with 

wireless-inclusive samples in future studies. This sampling approach included sample from landline and 

wireless phones that was representative of current phone-ownership trends in Massachusetts. 

  

                                                
108

  Blumberg SJ, Luke JV. Wireless substitution: Early release of estimates from the National Health Interview  

Survey, January–June 2013. National Center for Health Statistics. December 2013.  
http://www.cdc.gov/nchs/nhis.htm 
109

 ibid 
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Table 63 below shows that 40% of households in Massachusetts are considered wireless-only or wireless 

mostly.  Another 32% are dual-use homes, meaning they rely on cell phones and landlines equally.   

 

Table 63: Cell Phone Use in Massachusetts and the Comparison Area110 
Geographic 
Area 

Wireless-
only 

Wireless-
mostly 

Dual-
use 

Landline-
mostly 

Landline-
only 

No 
telephone  

Total 

Massachusetts 21.3% 18.9% 31.7% 17.0% 10.1% 1.1% 100% 

Georgia 34.3% 21.6% 23.7% 11.4% 6.7% 2.3% 100% 

Arizona 38.2% 16.5% 20.1% 12.1% 10.9% 2.2% 100% 

DNV GL targeted 50% of the sample from cell phones as that is an approximate representation of the 

current cell phone use trends in Massachusetts and a cost-effective approach to sampling both groups.  

A sample that targets 300 landline respondents and 300 cell phone respondents will allow DNV GL to 

compare the results of the landline respondents to the comparison area results, but also allows for 

enough sample to draw statistical conclusions from cell phone respondents as well.   

Additionally, all respondents in the cell phone sample were asked the following: 

���� To confirm that they are over 18 years old.  Surveys with minors will be terminated. 

���� To verify the zip code they live in for at least six months of the year.  Respondents that do not 

currently reside in Massachusetts will not be interviewed.  To ensure we are not oversampling 

the greater Boston area, where cell phones are more common, we will develop targets by county 

for the cell phone and landline samples based on number of households.   

���� To indicate whether they also have a landline in their home.  This will change the respondents’ 

probability of selection and will affect the final weights applied to the results.   

Respondents in the landline sample were also asked to provide their zip code and whether they have 

wireless phones in their home. 

  

                                                
110

 There are no sources in the current document. 



 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 115

 

The final sample distribution is shown below in Table 64.  These surveys were completed with a response 

rate of 14.7% overall and 13.9% for landline respondents. 

Table 64: Massachusetts Sample Distribution by County with Targets and Completed Surveys. 

County Housing Units 

(2010)111 

Housing Unit 

(%) 

Target Completed 

Landline Cell Phone Landline Cell Phone 

Barnstable 160,281 5.71% 17 17 17 15 

Berkshire 68,508 2.44% 7 7 7 7 

Bristol 230,535 8.21% 25 25 25 25 

Dukes 17,188 0.61% 2 2 2 2 

Essex 306,754 10.92% 33 33 33 33 

Franklin 33,758 1.20% 4 4 4 4 

Hampden 192,175 6.84% 20 20 22 20 

Hampshire 62,603 2.23% 7 7 7 9 

Middlesex 612,004 21.79% 65 65 65 65 

Nantucket 11,618 0.41% 1 1 1 1 

Norfolk 270,359 9.63% 29 29 29 29 

Plymouth 200,161 7.13% 21 21 21 21 

Suffolk 315,522 11.24% 34 34 32 34 

Worcester 326,788 11.64% 35 35 35 35 

Total 2,808,254 100% 300 300 300 300 

 

8.1.3.2 Analysis Approach 

In the comparison area DNV GL analysts applied sample expansion weights such that the survey results 

represent the combined population of the two comparison area states. 

DNV GL analysts applied two sets of sample expansion weights to the Massachusetts survey results.  The 

first set of weights was based on county-level population data from the 2010 census112, to ensure the 

survey results represented the population of Massachusetts. The team also applied a second weight to 

the Massachusetts results based on housing type distribution from the comparison area.  We used the 

distribution of housing types in the comparison area shown in  

Table 16 and customer responses regarding housing type in the Massachusetts survey to create the 

additional weights.  This approach allowed for additional comparability between Massachusetts and the 

comparison area.    

  

                                                
111

 United States Census. 2012. “Massachusetts: 2010 Population and Housing Unit 

Counts.”  http://www.census.gov/prod/cen2010/cph-2-23.pdf, p. 30. 
112

 United States Census. 2012. “Massachusetts: 2010 Population and Housing Unit 

Counts.”  http://www.census.gov/prod/cen2010/cph-2-23.pdf, p. 30. 
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8.2 Non-Residential 

8.2.1 Contractors  

8.2.1.1 Interview Sample 

DNV GL surveyed 50 lighting contractors in Massachusetts via a Computer-assisted telephone interviews 

(CATI surveys).  Similarly, DNV GL utilized CATI surveys to interview 64 lighting contractors in the 

comparison area as part of the LED Market Effects Study conducted for the California Public Utilities 

Commission.    

DNV GL attaches considerable importance to contractor’s reports of installation practices and market 

conditions for a number of reasons.  First, building and safety codes in most jurisdictions require that 

licensed electrical contractors be engaged for replacement and installation of all new commercial-grade 

lighting fixtures.  Thus, as a group, contractors are in the best position among all market actors to 

provide data on technology shares for the full range of lighting installation projects: replacement on burn 

out, retrofit, and new construction/remodeling.  Moreover, contractors generally have sufficient 

knowledge of currently available equipment to be able to report accurately on the share of different 

technologies they install, as well as their adoption of design and installation practices.  Finally, they have 

direct contact with customers and can provide firsthand information on customer responses to products 

and installations. 

Table 65 shows the original targeted number of completes for each stratum in Massachusetts, both 

before and after initial adjustments were made in response to the actual number of firms in the frame. 

The final column in the table below shows the actual completes for each stratum.  Due to the limited 

sample available in the larger-sized stratum, we completed more interviews with the smaller firms than 

planned in order to reach our intended target number of completes.  DNV GL worked with the CATI firm 

to ensure proper protocol was followed and the sample was exhausted before moving to lower stratum. 

Table 65: Massachusetts Lighting Contractor Sample 

Employee Size 
(MA) 

Initial Sample based on Employee 
Distribution 

Sample Limited to 
1/2 Available 

Frame 
Total 

Completes Number 
of 

Firms 

Number of 
Employees 

Share 
of 

Market 

Initial 
Quota 

Updated 
Quotas 

Adjusted 
Total 

1 to 4* 1,456 5,222 24% 12 12 12 12 

5 to 9 492 3,148 15% 7 7 7 7 

10 to 19 219 2,651 12% 6 6 6 9 

20 to 49 130 3,496 16% 8 8 8 16 

50 to 99 33 2,013 9% 5 5 7 2 

100 to 249 15 1,890 9% 4 4 7 3 

250 to 499 1 250 1% 1 0.5 1 0 

500 to 999 2 1,100 5% 3 1 1 1 

1000 to 4999 1 1,800 8% 4 0.5 1 0 

Total 2,349 21,570   50 44 50 50 

   * 1 to 4 was limited to only include firms with 3 or 4 employees 

The number of completes in each stratum required that the largest employee size categories be 

collapsed into one strata of 100 to 999 employees for analysis purposes.  This collapse is represented in 

the final weights used for the analysis. 
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After the completion of the Massachusetts survey, the data collected on each firm was brought through 

an in-depth cleaning process in order to verify the logic of the responses and check that all sampled 

firms had attributes similar to contractors in the comparison area.  During this process we found that 

three of the respondents did not install LEDs113 and were therefore dropped from the analysis as we 

could not get information on number of projects for the weighting process.  We also found that a number 

of the firms did not present typical attributes that one might expect from electrical contractors serving 

the commercial market, such as percent of revenue that came from commercial activities.  In order to 

ensure that Massachusetts and the comparison area samples were a comparable, these firms were 

removed from the analysis.  The analysis of the Massachusetts data therefore used information from 

forty-three firms who provided project volume data and were similar to firms sampled in the comparison 

area. 

8.2.1.2 Analysis Approach 

When analyzing data from contractors on technology shares of installed equipment and prevalence of 

installation practices, it is useful to express the results in terms that are directly comparable to other 

kinds of market share data, such as sales data from manufacturers and distributors, or reported 

purchases from customers.  The challenge in doing so lies in the enormous range in the scale of 

contractors’ size and sales volume.  

Table 66 shows the distribution of total electrical contracting establishments and their employees by size 

of firm.  As noted above, the sample did not include firms of 1 or 2 employees.  Firms in Massachusetts 

range in size from 3 employees to more than 1,000 so it is necessary to take the size of the firm into 

account when estimating market shares from observations of individual contractors.  Moreover, there is 

a great deal of variation in the fraction of a contractor’s total business activates accounted for by lighting 

installations.  For some it is a main line of work while for others, primarily those engaged in heavy 

electrical construction or wiring of new construction that is leased unfinished, it is a sideline.  

Table 66: Distribution of Electrical Contracting Establishments and their Employees by 
Employment Size Category: Massachusetts, 2013 

Employment Size Category 
Percent of Total Electrical 
Contracting Establishments 

Percent of Total Employees in 
Electrical Contracting 
Establishments 

3 to 4 62.0% 24.2% 

5 to 9 20.9% 14.6% 

10 to 19 9.3% 12.3% 

20 to 49 5.5% 16.2% 

50 to 99 1.4% 9.3% 

100 to 249 0.6% 8.8% 

250 to 499 0.0% 1.2% 

500 to 999 0.1% 5.1% 

1000 to 4999 0.04% 8.3% 

Total 2,349 21,570 

  

                                                
113

 These firms sell bulbs to other contractors or direct to the consumer but did not report installing lamps as part of their business. 
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To capture differences among contractors, DNV GL has developed and deployed a ratio estimation 

method in which each sample contactor’s survey responses are weighted to reflect the number of 

commercial lighting projects that they report having completed as well as by the population weight of 

the size stratum from which the firm was drawn.  Where the questionnaire seeks responses in the form 

of a number or percentage – say, the percent of linear fixtures installed with LED technologies – survey 

responses are summarized using the combined ratio estimator: 

 

where 

i = sample contractor,  

Nh = number of contractors in the population in sample stratum h, 

nh = number of contractors in the sample in stratum h, 

ihB
 = contractor i’s response (expressed as a number or percentage), and 

xi = number of projects that contractor i reported installed in the study period.  

 

If the question elicits a categorical response (e.g., yes/no), a ihB
will be created for each possible 

response. For the selected response, ihB
= 1. For the response(s) not selected, ihB

= 0. 

This procedure essentially weights responses by the reported number of lighting projects completed by 

each sample firm, thus providing an explicit representation of market share.  The use of the combined 

ratio estimator supports the estimate of a standard deviation and standard error for each variable.  

“Lighting Project-weighted” averages or proportions are specifically designed to describe the average 

share of a technology installed or the prevalence of certain installation or design practices.  For 

summarizing the distributions of the characteristics of firms in the sample, for example, their average 

number of employees or projects completed it is more appropriate to use a simple population-weighted 

means and proportions.  In our discussion of the results of the contractor survey, we will call out which 

types of summary statistics we use for each topic. 

8.2.2 Non-Residential Customers 

8.2.2.1 Interview Sample  

DNV GL utilized survey research firms to conduct surveys with lighting customers in Massachusetts as 

well as the comparison areas.  This survey collected information about the respondent’s site, recent 

purchases of linear and high intensity discharge (HID) lighting equipment, and awareness, ownership 

and experience with LEDs.  

As part of the Massachusetts Existing Buildings Market Characterization- C&I Customer Survey which 

was conducted in the fall of 2013, the team completed interviews with 943 customers, 226 of which had 

purchased LEDs and agreed to being contacted in the future to discuss these purchases. Ultimately, 120 
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of these respondents were contacted again in support of the Massachusetts LED Market Effects Study 

during March and April of 2014.  

Similarly, 384 customers in the comparison area were contacted in the fall of 2013 as part of the CPUC 

LED Market Effects Study during summer and fall of 2013.  DNV GL developed the sample frame for the 

comparison area surveys using information obtained from the InfoUSA SalesGenie database.  This 

database provided the analysis team with a list of non-residential establishments in the comparison 

states by NAICS code and employment size.  We used these data to create a distribution of employment 

by major industrial groupings and developed a sample stratified by industry type and employment, 

proportional to this distribution.  The original sample target for this survey effort was 400 completes 

from non-residential customers in the four comparison states; we ultimately completed 384.  

8.2.2.2 Analysis Approach 

Each survey was analyzed using employment-based weights to ensure comparability.  There were a 

number of methodological considerations that were examined to assess the effect each could have on 

the comparability of the results. When conducting the analysis of these data collection efforts, we 

considered the following aspects which could lead to potential survey bias: 

���� Timing The comparison area and Massachusetts Existing Buildings Market Characterization 

surveys were conducted during approximately the same period (summer and fall of 2013). The 

follow up survey was conducted in March of 2014. It is not likely that the timing difference for 

the additional LED questions affected the comparability of the results as we asked customers in 

both regions about LED ownership at the same time.  

���� Sample Frame The comparison area survey did not include businesses with less than ten 

employees, whereas the Massachusetts surveys included sites with three or more employees. 

These smaller businesses accounted for only seven percent of the population-weighted sample in 

Massachusetts however.   

���� Expansion of Results The original weights for the Massachusetts Existing Buildings Market 

Characterization study were based on business types and total annual consumption, whereas the 

comparison area was stratified and weighted by business types and number of employees since 

consumption was unknown.  In order to best compare Massachusetts with the comparison area 

the team chose to reweight the Massachusetts data by employee.   

To create employment estimates for the new weights we used information provided in the 

original Massachusetts survey to approximate the number of full time employee equivalents for 

each responding business.  This survey asked respondents to choose a range of full time 

equivalents currently employed at their facility; we used the midpoint of each response range 

multiplied by 34.5/40114 to get an estimate of number of full time employees for each 

respondent.   

Theoretically, weighting based on consumption, should produce estimated results that are 

comparable to the results provided by contractors. For these survey efforts, we weighted based 

on employee size, which is often considered a proxy for consumption.  Results of the U.S. Energy 

Information Administration’s Commercial Building Energy Consumption Survey suggest that 

facility electric consumption is related to the number of employees, although the relationship is 

not statistically precise.115   

It is impossible to know exactly how the above differences affect the results of each study or the 

comparison of the two regions. The use of a two-stage study design should mitigate some of the threats 

                                                
114

 This calculation was used to approximate the number of  full time employees as the questionnaire asked for full time equivalents 
115

 Review of the table series “Electric Consumption and Conditional Energy Intensity by Census Division” shows that electricity use per square 

foot remains fairly constant among facilities grouped by number of workers for establishments with more than 10 employees, which 

corresponds to sample inclusion criteria for this study. However, the relative standard errors for the estimates are high. (EIA 2003)  
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to the validity of comparisons between the two study areas, since we will be comparing the change over 

time in indicators of LED awareness, knowledge, and adoption between Massachusetts and the 

comparison areas. 

9 APPENDIX D: MASSACHUSETTS AND COMPARISON AREA 
DEMOGRAPHICS 

This appendix presents DNV GL’s comparison of demographic information from Massachusetts and the 

selected non-program comparison area for the LED Market Effects Study as presented to the PAs and 

EEAC Consultants on January 14, 2014116.  As discussed in the August 26, 2013 LED market effects work 

plan117, the objective of this study is to “develop a comprehensive baseline characterization of the 

market for LED lighting products in Massachusetts prior to extensive program intervention”.  The 

baseline developed in Massachusetts will then be “compared to a similar baseline developed in areas that 

have not experienced widespread promotion of efficient lighting products”.   

The comparison area for Massachusetts was selected as part of the LED market effects study being 

conducted for the CPUC.  For this analysis, DNV GL reviewed demographic data from 21 states.  Based 

on the presence of LED programs in a number of the selected states, DNV GL ultimately chose nine 

states that did not yet have LED programs for further review.   The team then compared demographic 

data from these states against the corresponding data from California and recommended states from 

high activity and low activity groups118 that best matched California.  Ultimately, Georgia and Arizona 

were selected as the residential comparison area and Georgia, Arizona, Nebraska, and Kansas were 

chosen as the non-residential comparison area.       

This appendix includes demographic information relating to businesses and residential customers in each 

state and a discussion about how they differ between the comparison states and Massachusetts is 

provided as well.  Information from California is also included for reference.   

9.1 Business Demographics 
Table 67 shows the general indicators of economic activity by state for the year 2010.  The size of 

Massachusetts’ economy is much more similar to the comparison states than the economy of California 

is, likely due to the smaller population of the state.  However, the average productivity per worker is 

generally higher than the comparison area, except for Kansas where a large part of the economic activity 

is generated by the farming industry.  Overall, the comparison of these indicators shows a similar trend 

as the comparison of California and these states.  

Table 67: Indicators of Economic Activity by State 
Economic Indicator California Massachusetts Arizona Georgia Kansas Nebraska 

Gross Domestic Product in 

Millions of Dollars(2010) $1,901,088 $378,729 $253,609 $403,070 $164,445 $89,786 

Labor Force in thousands 

(2010) 18,316 3,469 3,100 4,695 1,505 989 

Average Productivity per 

Worker (2010) $103,794 $109,175 $81,809 $85,851 $109,266 $90,785 

 

                                                
116

 DNV GL. Massachusetts LED Comparison Area Demographics Review, Massachusetts Energy Efficiency Program Administrators. January 14, 

2014 
117

 DNV GL. LED Market Effects Study Final Work Plan. Massachusetts Energy Efficiency Program Administrators. August 26, 2013. 
118

 For the purposes of this analysis, high activity groups are states with an established history of lighting promotion programs but no LED 

programs.  Low activity states are those with little to no prior energy efficiency program activity. 
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Overall, the distribution of business establishments by major industrial groupings used in the North 

American Industrial Classification System (NAICS) shows a similar trend amongst the selected states.  

As shown in Table 68, professional services and retail trade are the most common business types.  

Professional services are more common in Massachusetts, Georgia, and Arizona than in Kansas and 

Nebraska however.  Educational and health care services and financial and real estate services are also 

common business types in the six states.  Figure 36  shows the similarities between the distributions of 

building types as well.  

To show how the distribution of business establishments in Massachusetts compared to the comparison 

area, we bolded and italicized the comparison area values in Table 68 that are within 90 to 110% of the 

Massachusetts value119.  For comparison, we also shaded the values which are within 90 to 110% of the 

corresponding California value.   

Table 68: Distribution of Business Establishments by NAICS Grouping and State 
 

NAICS Industrial Grouping CA MA AZ GA KS NE 

Manufacturing 4.70% 4.40% 3.40% 3.70% 4.10% 3.60% 

Wholesale trade 6.90% 5.10% 5.00% 6.10% 5.90% 5.80% 

Retail trade 12.60% 14.90% 13.80% 15.60% 14.40% 14.40% 

Transportation and warehousing and utilities 2.60% 2.30% 2.60% 3.00% 3.80% 4.70% 

Information 2.40% 2.20% 1.60% 1.90% 1.90% 1.90% 

Finance and insurance, and real estate and 

rental and leasing 
11.30% 9.80% 13.30% 11.80% 12.10% 11.90% 

Professional, scientific and management, and 

administrative and waste management 

services 

17.90% 17.20% 18.00% 18.10% 14.20% 13.50% 

Educational services, and health care and 

social assistance 
13.00% 12.70% 13.30% 11.00% 11.20% 10.70% 

Arts, entertainment, and recreation, and 

accommodation and food services 
11.10% 11.10% 9.90% 9.60% 9.20% 9.80% 

                                                
119

 This was determined by taking the ratio of the comparison state to the corresponding Massachusetts or California data 
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Figure 36: Distribution of Business Establishments by NAICS Grouping and State 
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To determine the appropriate comparison area for the California LED Market Effects Study, DNV GL also 

reviewed the distribution of employment by NAICS to see what differences may exist in the representation 

of NAICS groupings when viewed in this manner.  Overall, the distribution by employment is similar 

amongst the selected states, including Massachusetts.    Educational and health services employ a larger 

percentage of each state’s workforce than the other industry groupings.  Retail trade and professional 

services each account for more than 10% of the workforce in each state as well, except for Nebraska and 

Kansas where, similar to the distribution by establishments, professional services are slightly less prevalent 

than in the other states.   

Table 69 shows the distribution of employment by NAICS groupings in California, Massachusetts, and the 

selected comparison area states.  The percent of employment in Georgia is similar to Massachusetts in five 

out of the nine NAICS groupings and Nebraska and Massachusetts were similar in four out of the nine 

categories.   

 
Table 69: Distribution of Employment by NAICS Groupings 

State Manufacturing 
Wholesale 

trade 

Retail 

trade 

Transportation 

and 

warehousing 

Information 

Finance 

and 

insurance 

and real 

estate 

and 

rental 

leasing 

Professional 

scientific, and 

management 

and 

administrative 

waste services 

Educational 

services 

and health 

care and 

social 

assistance 

Arts, 

entertainment, 

and recreation 

and 

accommodation 

and food 

services 

CA 10.0% 3.3% 11.2% 4.6% 2.8% 6.4% 12.5% 21.0% 9.6% 

MA 10.3% 2.8% 11.9% 4.0% 2.9% 8.3% 14.3% 30.5% 9.0% 

AZ 7.3% 2.4% 12.7% 4.9% 1.9% 7.5% 11.4% 22.6% 10.8% 

GA 10.5% 3.2% 12.1% 5.9% 2.6% 6.2% 11.0% 21.3% 8.8% 

KS 12.3% 2.7% 11.5% 4.5% 2.3% 6.0% 8.3% 24.9% 8.1% 

NE 
10.0% 2.9% 

11.6% 5.9% 2.0% 7.7% 8.4% 24.4% 7.9% 

 

Overall, the distribution of NAICS groupings by number of establishments and employment do not vary 

much between Massachusetts and the comparison states.  Though the general indicators of economic 

activity do vary between the states, DNV GL feels that they are an appropriate comparison area for 

Massachusetts.   

9.2 Residential Demographics 
Table 70 displays information on the residential demographics of the six states, though it is important to 

note that only Arizona and Georgia were used for the residential comparison area.  Similar to the 

comparison drawn between California and the comparison states, income and education indicators vary 

between Massachusetts and the comparison states: the median income of Massachusetts households is 

higher than the comparison states and California.  However, in California, the percent of the population with 

a Bachelor’s degree is similar to three of the comparison states, though only similar to one used for the 

residential comparison area (Georgia).  In Massachusetts, a larger percent of the population has a Bachelor’s 

degree than the comparison area or California.   
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Table 70: Residential Demographic Characteristics by State 

State 
% Population over 25 w/ 

Bachelor’s Degree, 2011 

Median Income, 

2011 

% Households 

with income > 

$100,000, 2010 

Percent of 

population in 

urban areas 

CA 30.10% $57,708  26.40% 94.40% 

MA 39.00% $62,072  29.20% 91.40% 

AZ 25.90% $46,789  17.30% 88.20% 

GA 27.30% $46,430  17.70% 71.60% 

KS 29.80% $48,257  16.60% 71.40% 

NE 28.60% $48,408  15.70% 69.80% 

Although the residential demographic indicators show a difference between Massachusetts and the 

comparison states, many of the residential housing characteristics are similar. The size of the housing 

market in Massachusetts is similar to Arizona, and much closer in size to Georgia than California was.  The 

percent of owner occupied housing in Massachusetts (62%) is similar both of the comparison states, and the 

size of homes, based on number of bedrooms, is similar to Arizona.   

Table 71: Residential Housing Characteristics by State 

State Occupied Housing Units 2010 

% of Occupied 

Housing Units 

Owner-

Occupied 

% with 4 or 

More Bedrooms 

Median Value 

(per occupant 

report) 2010 

CA 13,682,976 55.60% 20.60% $370.90  

MA 2,808,727 62.20% 20.20% $334.10  

AZ 2,846,738 65.20% 20.80% $168.80  

GA 4,091,482 66.20% 23.90% $156.20  

KS 1,234,037 68.10% 23.80% $127.30  

NE 797,677 67.40% 23.10% $127.60  
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10 APPENDIX E: SURVEY INSTRUMENTS 
This appendix contains the survey instruments used to inform the Massachusetts results.  The results used 

for this study to inform the retail store shelf survey and store manager results were taken from other survey 

efforts beyond this study, so those survey instruments are not included in this appendix.   

10.1 Residential  

10.1.1 Residential Customers 

 

Massachusetts LED Market Effects Residential Custom er Lighting Survey  
Final - 04/3/2014 

 
Introduction 

DIALSCR  Hello, my name is [interviewer name], and I’m helping evaluate state energy efficiency programs. This is 
not a sales call. I’m calling on behalf of the Massachusetts Electric Utilities and program provider Cape 
Light Compact to talk about light bulbs. Do you purchase light bulbs for your household?  

 (EXPLAIN IF THERE IS MORE THAN ONE PURCHASER WE ONLY NEED TO TALK TO ONE PERSON. 
ARRANGE CALL BACK IF RESPONDENT NOT AVAILABLE)  

[INTERVIEWER: If asked  where caller is from:  I’m calling from Braun Research, an independent research firm that was 
hired to conduct this survey.] 
[INTERVIEWER: If asked who provided their number:  We’re calling consumers randomly.] 
[INTERVIEWER: If asked  who is sponsoring this study:  We are conducting this study on behalf of the Massachusetts 
electric utilities and program provider Cape Light Compact to help them understand how Massachusetts’s energy-efficiency 
programs compare to those in other states.] 
[INTERVIEWER: If asked why you are conducting this s tudy: Studies like this help the Massachusetts utilities better 
understand how their customers’ need for and interest in energy programs and services compares to needs in other states.] 
[INTERVIEWER: If asked about survey length:  This call should take about 10 minutes of your time. Is this a good time for 
us to speak with you? [IF NOT, SET UP CALL BACK APPOINTMENT.] 
[INTERVIEWER: If respondent expresses sales concern:  I am not selling anything, and your responses will be kept 
confidential. If you would like to talk with someone from the Massachusetts Electric Utilities and Cape Light Compact about 
this study, please email or call Bill Blake at National Grid [william.blake@nationalgrid.com] or 781-907-1583. 
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SCREENER / AWARENESS SECTION 
 
INT1 Are you taking this call on a cell phone or a landline? 
 
 1 Cell phone 
 2 Landline [SKIP TO INT4] 
 -88 Don’t know [CLOSE] 
 -99 Refused [CLOSE] 
 
INT2  Are you taking this call while driving a car or doing something that requires your attention? 
 

1Yes [ARRANGE FOR CALLBACK] 
[Due to safety reasons we will need to call you back at a more convenient time. Thank you very 
much] 

2 No 
 -88 Don’t know 
 -99 Refused 
 
INT3 Do you live in a household that also has a landline? [IF NECESSARY: This is for classification purposes. 

We would like to know what percent of households have both types of phones.] 
 
 1 Yes 
 2 No 
 -88 Don’t know 
 -99 Refused 
 
INT4  For classification purposes, may I please have the zip code where you reside at least six months out of the 

year? 
 
  _____ Enter 5-digit Zip Code  

 [IF INT1 = 1, CHECK ZIP CODE FOR SURVEY ELIGIBILTY; IF NOT ELIGIBLE, TERMINATE 
CALL] 

 -88 Don’t know [CLOSE]    
 -99 Refused [CLOSE] 
 
 
S2 Can you start by telling me what kinds of energy-efficient light bulbs you’ve heard of? [DO NOT READ 

THE CHOICES BELOW.]  
 
 [ACCEPT MULTIPLE RESPONSES] 
 [IF respondent says “Fluorescents,” ASK: Did you mean the longer fluorescent tubes or Compact 

Fluorescent Lamps also known as CFLs?] 
 

1Compact Fluorescent Lamps (CFLs)  
2LEDs 

3Incandescents 
4Energy Efficient Incandescents 
5Halogens 
6Energy Efficient Halogens 
7Fluorescent Tubes 

 -77 Other [SPECIFY] 
 -88 Don’t know 
 -99 Refused 
 
 
S3 [IF S2 = 1, SKIP TO S5] Compact fluorescent light bulbs – also known as CFLs – come in many shapes 

and sizes. The most common type of CFL is made with a glass tube bent into a spiral and fits in a regular 
light bulb socket. Have you ever heard of them? 
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 1 Yes 
 2 No 
 -88 Don’t know 
 -99 Refused  
 
 
S5 [IF S2 = 4 or 6, SKIP TO S6] Have you ever heard of energy efficient incandescent bulbs? These bulbs 

usually come in different wattages than regular incandescents, such as 29 Watts, 42 Watts, 53 Watts, or 
72 Watts. 

 
 1 Yes 
 2 No 
 -88 Don’t know 
 -99 Refused  
 
 
S6 [IF S2 = 2, SKIP TO S7] Have you heard of LEDs? They are also known as Light Emitting Diodes and are 

the most efficient light bulbs available today. 
 
 1 Yes  
 2 No [SKIP TO QC1] 
 -88 Don’t know [SKIP TO QC1] 
 -99 Refused [SKIP TO QC1] 
 
 
S7  [IF S2 = 2, READ: You mentioned earlier that you’ve heard of LEDs.] What types of LEDs have you heard 

of?  
  [DO NOT READ. SELECT ALL THAT APPLY]  
  [PROBE ONCE FOR ADDITIONAL RESPONSES]  
 

1Holiday/Christmas Lights 
2Automobile lights (car or truck) 
3Task/Desk Lamps 

4Under-cabinet or under-counter Lighting 
5Screw-in Light Bulbs 

6Pin-Based Light Bulbs such as MR-16 bulbs 
7Night Lights 
8Flashlights 
9Street lights or Stop lights 

10 Appliances and electronics (TVs, monitors, computers, etc.) 

11 Spot Lights 

12 Overhead Linear Lighting 
 -77 Other [SPECIFY] 
 -88 Don’t know 
 -99 Refused 
 
 

CFL PURCHASER SECTION 
 
QC1 [IF S2 ≠ 1 AND S3 ≠ 1, SKIP TO OTH1] Let’s talk a little more about CFLs. Have  
 you ever purchased CFLs to use at your home, either indoors or outdoors? 
 

1Yes [SKIP TO QC2] 
 2 No  
 -88 Don’t know  
 -99 Refused  
 
QC1a What are the main reasons you haven’t purchased CFLs to use at your home?  
 [DO NOT READ; ACCEPT MULTIPLE RESPONSES] 
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1Too expensive [SKIP TO OTH1] 
2 Don’t like the light/light quality [SKIP TO OTH1] 
3 Take too long to warm up [SKIP TO OTH1] 

4 Not aware they saved energy [SKIP TO OTH1] 
5 Don’t fit in my light fixtures [SKIP TO OTH1] 
6 Concerned about mercury in the home/disposal issues [SKIP TO OTH1] 
7 Do not need additional light bulbs at this time [SKIP TO OTH1] 
8 No reason [SKIP TO OTH1] 
9 Other [SPECIFY] [SKIP TO OTH1] 

 -88 Don’t know [SKIP TO OTH1] 
 -99 Refused [SKIP TO OTH1] 
 
QC2 Have you purchased any CFLs since January 1st, 2010 to use at your home,  
 either indoors or outdoors? 
 

1Yes 
 2 No [SKIP TO G1] 
 -88 Don’t know [SKIP TO G1] 
 -99 Refused [SKIP TO G1] 
 
QC3 How many have purchased since then? [IF NECESSARY: Since Jan 1st, 2010] 
 
 _____ Number of CFLs [PROMPT FOR BEST GUESS OR ESTIMATE] 
 -88 Don’t know [SKIP TO G1]    
 -99 Refused [SKIP TO G1] 
 
 
QC4  [IF QC3 = 1] Can you tell me what type of store you purchased the CFL in? I’m  
 going to read you a list of store types – stop me when I get to the right type. Was it a…?  
 
 [IF QC3 > 1] Can you tell me what types of stores you purchased the [QC3] CFLs in? I’m going to read 

you a list of store types. Did you purchase any of these bulbs in a… 
 
 1 Discount store, such as 99 Cent or Dollar Store 
 2 Grocery store 
 3 Small hardware store 
 4 Lighting or electronics store 
 5 Drug store 
 6 Large home improvement store, such as Home Depot, Lowe’s  
 7 Mass merchandise store, such as Wal-Mart or Target 
 8 Membership club store, such as Costco or Sam’s Club, or 
 -77 Some other type of store? [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
QC5 [IF QC3 = 1] “Is that CFL currently installed at your home, either indoors or  
 outdoors? [Enter “1” if Yes OR Enter “0” if No] 
 [IF QC3 > 1] “Let’s talk about their installation. Thinking of the [QC3] CFLs you purchased since January 1, 

2010, how many of these are currently installed at your home, either indoors or outdoors?” 
  
 _____ Number of CFLs installed (from Jan 2010 purchases) 
 [PROMPT FOR BEST GUESS OR ESTIMATE] 
 -88 Don't Know  
 -99 Refused  
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GENERAL CFL (STORAGE AND INSTALLATION) 

 
G1 [IF S2 or S3 =1] Now I’d like to ask about all of the CFLs that you may have purchased at any time, 

including ones that we have not discussed. Approximately how many total CFLs are currently installed at 
your home, either indoors or outdoors?  [RECORD # OF CFLs] 

 
 _____ Number of CFLs installed 
 -88 Don't Know 
 -99 Refused 
 
 
G2 And, approximately how many total CFLs are you currently storing in your home? [RECORD # OF CFLs] 
 
 _____ Number of CFLs stored 
 -88 Don't Know 
 -99 Refused 
 
G3 [IF G2 ≤ 0, SKIP TO G4] Why are you storing extra CFLs at your home?  
 [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 
 
 1 So that I have them on hand if a bulb burns out 
 2 Purchased more CFLs than I needed (more in package than I needed) 
 3 Bought them in bulk 
 4 Bought them on sale 
 5 Can’t use them in certain rooms 
 6 Can’t use them in certain applications (e.g. dimmer switch) 
 7 Didn’t like the way they looked when installed 
 8 They were given away by someone else 
  
 -77 Other [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
 
G4  What are the main reasons you haven’t purchased more CFLs for your home? 
 [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 

1Too expensive 
2 Don’t like the light/light quality  
3 Take too long to warm up 
4 Not aware they saved energy 
5 Don’t fit in my light fixtures 
6 Concerned about mercury in the home/disposal issues 

7 All bulbs have been replaced with CFLs 
8 Do not need additional light bulbs at this time 
9 No reason 
10 Other [SPECIFY] 

 -88 Don’t know  
 -99 Refused  
 

OTHER BULBS (LEDs and ENERGY EFFICIENT INCANDESCENT s and HALOGENs) 
LEDs 

 
OTH1 [IF S2 = 2 or S6 = 1] Now I’d like to talk a little more about LEDs. Have you ever  
 purchased LEDs to use at your home, either indoors or outdoors? 
 

1Yes [SKIP TO OTH2] 
 2 No  
 -88 Don’t know  
 -99 Refused  
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OTH1a What are the main reasons you haven’t purchased LEDs to use at your  
 home? [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 
 

0 Don’t need them [SKIP TO LEDF1] 
1 Too expensive [SKIP TO LEDF1] 
2 Not sure where to buy them [SKIP TO LEDF1] 
3 Cannot find them in stores [SKIP TO LEDF1] 
4 Not sure about how well they will work [SKIP TO LEDF1] 

5 Don’t like the way they look [SKIP TO LEDF1] 
6 Better products may be available soon [SKIP TO LEDF1] 
7 No reason [SKIP TO LEDF1] 

 -77 Other [SPECIFY] [SKIP TO LEDF1] 
 -88 Don't Know [SKIP TO LEDF1] 
 -99 Refused [SKIP TO LEDF1] 
 
 
OTH2 Have you purchased any LED bulbs  since January 1st, 2010 to use at your home, 
 either indoors or outdoors? Please count only LED bulbs, not lamps or fixtures that use LED light 

sources . Do not count holiday lights or Christmas lights . 
 

1Yes  
 2 No [SKIP TO LED1B] 
 -88 Don’t know [SKIP TO LED1B] 
 -99 Refused [SKIP TO LED1B] 
 
 
OTH3 How many LED bulbs  – in total – did you buy since January 1st, 2010 to use  
  inside or outside of your home? [ENTER # OF LEDs] 
 
 _____ Number of LED bulbs  
 [PROMPT FOR BEST GUESS OR ESTIMATE] 
 -88 Don’t know [SKIP TO LED1B]    
 -99 Refused [SKIP TO LED1B] 
 
 
OTH3A [IF OTH3 = 1] Can you tell me what type of store you purchased the LED bulb in? I’m going to read you a 

list of store types – stop me when I get to the right type. Was it a…?  
 
 [IF OTH3 > 1] Can you tell me what types of stores you purchased the [OTH3] LED bulbs in? I’m going to 

read you a list of store types. Did you purchase any of these bulbs in a… 
 [READ LIST UNTIL THE RIGHT CATEGORY IS / CATEGORIES ARE  MENTIONED] 
 
 1 Discount store, such as 99 Cent Store or Dollar Store 
 2 Grocery store 
 3 Small hardware store 
 4 Lighting or electronics store 
 5 Drug store 
 6 Large home improvement store, such as Home Depot or Lowe’s  
 7 Mass merchandise store, such as Wal-Mart or Target 
 8 Membership club store, such as Costco or Sam’s Club, or 
 -77 Some other type of store? [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
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LED1B  Thinking about all of the LED bulbs that you may have purchased at any time, approximately how many 
total LED bulbs are currently installed at your home, either indoors or outdoors? [RECORD # OF LED 
bulbs] 

 
 _____ Number of LED bulbs installed 
 -88 Don't Know 
 -99 Refused 
 
 
LED4a  What was the main reason you purchased the LED bulb(s)? [SELECT ONE ONLY.] 
LED4b  Were there other reasons that you decided to purchase the LED bulb(s)? [ACCEPT MULTIPLE 

RESPONSES.] 
 

 LED4a LED4b 
LED bulb uses less energy 1 1 
LED bulb saves money 2 2 
LED bulb lasts longer than alternative 3 3 
Likes the quality of light 4 4 
Likes the look of the bulb 5 5 
Flexible installation – get light where you need it 6 6 
Good dimming performance 7 7 
Benefit the environment 8 8 
Other (Specify) -77 -77 
Don’t Know -88 -88 
Refused -99 -99 

 
LED5 [IF LED1B < 1, SKIP TO LEDX7] On a scale of 1 to 10 where 1 means very dissatisfied and 10 means 

very satisfied, how satisfied are you with the performance of the LED bulb(s) installed in your home? 
 
  ENTER 1 – 10, -88 IF DON’T KNOW, -99 IF REFUSED: __________ 
 
[IF LED5 < 8, ASK LED6.  ELSE SKIP TO LEDX7] 
 
LED6 With which aspects of the LED bulb(s) installed in your home are you dissatisfied? 
 
 ________________________________________________________ 
 ________________________________________________________ 
 
 
LEDX7 And approximately how many total LED bulbs are you currently storing in your home? [RECORD # OF 

LED bulbs] 
 
 _____ Number of LED bulbs stored 
 -88 Don't Know 
 -99 Refused 
 
 
LEDX8 [IF LEDX7 < 1, SKIP TO LEDX9] Why are you storing extra LED bulbs at your home? [DO NOT READ 

LIST, ACCEPT MULTIPLE RESPONES] 
 
 1 So that I have them on hand if a bulb burns out 
 2 Purchased more bulbs than I needed (more in package than I needed) 
 3 Bought them in bulk 
 4 Bought them on sale 
 5 Can’t use them in certain rooms 
 6 Can’t use them in certain applications (e.g. dimmer switch) 
 7 Didn’t like having them installed 
 -77 Other [SPECIFY] 
 -88 Don't Know 
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 -99 Refused 
 
LEDX9 What are the main reasons you haven’t purchased more LEDs for your home? 
 [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 
 

1 Don’t need them  
2 Too expensive  
3 Not sure where to buy them  

4 Cannot find them in stores  
5 Not sure about how well they will work  
6 Don’t like the way they look  
7 Better products may be available soon 
8 No reason  

 -77 Other [SPECIFY]  
 -88 Don't Know  
 -99 Refused  
 
 
LEDF1 Have you ever purchased any fixtures with LED light sources to use at your  
 home, either indoors or outdoors? These could include portable fixtures such as desk lamps or floor lamps 

as well as installed fixtures such as wall sconces, ceiling cans, and outdoor lighting. 
 

1Yes [SKIP TO LED7] 
 2 No  
 -88 Don’t know  
 -99 Refused  
 
LEDF2  Why haven’t you purchased fixtures with LED light sources for use at your home?  
 [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 
 

1  Don’t need them [SKIP to OTH4i] 
2 Too expensive [SKIP to OTH4i] 
3 Not sure where to buy them [SKIP to OTH4i] 
4 Cannot find them in stores [SKIP to OTH4i] 
5 Not sure about how well they will work [SKIP to OTH4i]  
6 Don’t like the way they look [SKIP to OTH4i] 
7 Better products may be available soon [SKIP to OTH4i]  
8 No reason [SKIP to OTH4i] 

 -77 Other [SPECIFY] [SKIP to OTH4i]   
 -88 Don't Know [SKIP to OTH4i] 
 -99 Refused [SKIP to OTH4i] 
 
 
LED7 Have you purchased any fixtures with LED light sources since January 1st,  
 2010?  
 

1Yes 
 2 No [SKIP TO OTH4i]  
 -88 Don’t know [SKIP TO OTH4i] 
 -99 Refused [SKIP TO OTH4i] 
 
 
LED8 How many LED fixtures – in total – did you buy since January 1st, 2010? [ENTER # OF LED fixtures] 
 
 _____ Number of LED fixtures  
 [PROMPT FOR BEST GUESS OR ESTIMATE] 
 -88 Don’t know [SKIP TO OTH4i]    
 -99 Refused [SKIP TO OTH4i] 
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LED9 [IF LED8 = 1] Can you tell me what type of store you purchased the LED fixture(s) in? I’m going to read 

you a list of store types – stop me when I get to the right type. Was it a…?  
 
 [IF LED8 > 1] Can you tell me what types of stores you purchased the [LED8] LED fixture(s) in? I’m going 

to read you a list of store types. Did you purchase any of these bulbs in a… 
 [READ LIST UNTIL THE RIGHT CATEGORY IS / CATEGORIES ARE  MENTIONED] 
 
 1 Discount store, such as 99 Cent Store or Dollar Store 
 2 Grocery store 
 3 Small hardware store 
 4 Lighting or electronics store 
 5 Drug store 
 6 Large home improvement store, such as Home Depot or Lowe’s  
 7 Mass merchandise store, such as Wal-Mart or Target 
 8 Membership club store, such as Costco or Sam’s Club, or 
 -77 Some other type of store? [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
 
LED10 What types of fixtures did you purchase? [ACCEPT MULTIPLE RESPONSES. PROMPT IF NEEDED.] 
 
 1 Desk lamp 
 2 Table lamp 
 3 Floor lamp 
 4 Built-in under counter 
 5 Wall sconce 
 6 Ceiling can 
 7 Other type of overhead fixture 
 8 Exterior lighting 
 -77 Other [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
 
LED11a What was the main reason you purchased the LED fixture(s)? [SELECT ONE ONLY.] 
LED11b Were there other reasons that you decided to purchase the LED fixture(s)?  [ACCEPT MULTIPLE 

RESPONSES.] 
 

 LED11a LED11b 
LED technology uses less energy 1 1 
LED technology saves money 2 2 
LED technology lasts longer than alternative 3 3 
Likes the quality of light 4 4 
Likes the look of the fixture 5 5 
Flexible installation – get light where you need it 6 6 
Good dimming performance 7 7 
Benefit the environment 8 8 
Size or shape fits the space where it is installed 9 9 
Other [SPECIFY] -77 -77 
Don’t Know -88 -88 
Refused -99 -99 

 
 
LED12 On a scale of 1 to 10 where 1 means very dissatisfied and 10 means very satisfied, how satisfied are you 

with the performance of the LED fixture(s) installed in your home? 
 
  ENTER 1 – 10, -88 IF DON’T KNOW, -99 IF REFUSED: __________ 
 
[IF LED12 < 8, ASK LED13.  ELSE SKIP TO LED14] 
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LED13 With which aspects of the LED fixtures installed in your home are you dissatisfied? 
 
 ________________________________________________________ 
 ________________________________________________________ 
 
LED14 Why haven’t you purchased more fixtures with LED light sources for use at your home? 
 [DO NOT READ LIST, ACCEPT MULTIPLE RESPONES] 
 

1  Don’t need them  
2 Too expensive  
3 Not sure where to buy them  

4 Cannot find them in stores  
5 Not sure about how well they will work  
6 Don’t like the way they look  
7 Better products may be available soon 
8 No reason  

 -77 Other [SPECIFY]  
 -88 Don't Know  
 -99 Refused  
 
 

ENERGY EFFICIENT INCANDESCENTs and HALOGENs 
 

[IF S2 = 4 or 6 or S5 = 1, ELSE SKIP to OTH7] 
 
OTH4i Have you or anyone else in your household purchased any Energy Efficient Incandescent or Energy 

Efficient Halogen bulbs  to use in a home? [IF NECESSARY: These bulbs usually come in different 
wattages than regular incandescents, such as 29 Watts, 42 Watts, 53 Watts, or 72 Watts.] 

 
1Yes 

 2 No [SKIP TO OTH7] 
 -88 Don’t know [SKIP TO OTH7] 
 -99 Refused [SKIP TO OTH7] 

 
 
 
 
 

 
OTH4ii Have you or anyone else in your household purchased any Energy Efficient  
 Incandescent or Energy Efficient Halogen bulbs  since January 1st, 2010 to use in a home?  
 

1Yes 
 2 No [SKIP TO OTH7] 
 -88 Don’t know [SKIP TO OTH7] 
 -99 Refused [SKIP TO OTH7] 
 
 
OTH5 How many Energy Efficient Incandescent or halogen bulbs  – in total – did  
 you buy since January 1st, 2010 to use inside or outside of your home? [ENTER # OF ENERGY 

EFFICIENT INCANDESCENTs] 
 
 _____ Number of Energy Efficient Incandescents or halogens  
 [PROMPT FOR BEST GUESS OR ESTIMATE] 
 -88 Don’t know [SKIP TO OTH7]    
 -99 Refused [SKIP TO OTH7] 
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OTH6A [IF OTH5 = 1] Can you tell me what type of store you purchased this bulb in? I’m going to read you a list of 
store types – stop me when I get to the right type. Was it a…?  

 
 [IF OTH5 > 1] Can you tell me what types of stores you purchased these [OTH5] bulbs in? I’m going to 

read you a list of store types. Did you purchase any of these bulbs in a… 
 
 [READ LIST UNTIL THE RIGHT CATEGORY IS / CATEGORIES ARE  MENTIONED] 
 
 1 Discount store, such as 99 Cent Store or Dollar Store 
 2 Grocery store 
 3 Small hardware store 
 4 Lighting or electronics store 
 5 Drug store 
 6 Large home improvement store, such as Home Depot or Lowe’s  
 7 Mass merchandise store, such as Wal-Mart or Target 
 8 Membership club store, such as Costco or Sam’s Club, or 
 -77 Some other type of store? [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
 
 
EEI1 Approximately how many total energy efficient incandescent or energy efficient halogen bulbs are currently 

installed at your home, either indoors or outdoors?   
 
 _____ Number of energy efficient incandescent or halogen bulbs installed 
 -88 Don't Know 
 -99 Refused 
 
 
EEI2 And, approximately how many total energy efficient incandescent or halogen bulbs are you currently 

storing in your home?  
 
 _____ Number of Energy efficient incandescent or halogen bulbs stored 
 -88 Don't Know 
 -99 Refused 
 
EEI3 [IF EEI2 < 1, SKIP TO OTH7] Why are you storing extra energy efficient incandescent or halogen bulbs at 

your home? [DO NOT READ, ACCEPT MULTIPLE RESPONES] 
 
 1 So that I have them on hand if a bulb burns out 
 2 Purchased more bulbs than I needed (more in package than I needed) 
 3 Bought them in bulk 
 4 Bought them on sale 
 5 Can’t use them in certain rooms 
 6 Can’t use them in certain applications (e.g. dimmer switch) 
 7 Didn’t like the way they looked when installed 
 8 They were given away by someone else 
 -77 Other [SPECIFY] 
 -88 Don't Know 
 -99 Refused 
 
 
OTH7 Aside from all of the types of light bulbs we’ve already discussed, what other kind of bulbs have you 

purchased since January 1st, 2010 to use inside or outside your home? [DO NOT READ, ACCEPT 
MULTIPLE RESPONSES] 

 
 0 None 
 1 Regular Incandescents (including incandescent flood/spot light) 
 2 Halogens 
 3 Fluorescent tubes 
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 4 3-way CFLs 
 5 Decorative or Candelabra style CFLs.  
 6 Bug light CFLs.  
 7 U-bend CFLs 
 8 Tube shape CFLs 
 9 Other CFLs not mentioned before 
 10 Circline, circle, or circle-line  
 11 LED hardwired fixtures 
 -77 Other [SPECIFY] 
 -88 Don’t know 
 -99 Refused 
 
 
 
 

 
Demographics Section 

 
 
DIntro  We’re almost finished. I just have a few questions about your household to make sure we’re getting a 

representative sample of Massachusetts’ customers. 
 
 
D1 Do you or members of your household own this home or do you rent? 
  

1 Own/Buying 
2 Rent/Lease 
3 Occupied without payment of rent 

 -77 Other [SPECIFY] 
 -88 Don’t Know 
 -99 Refused 
 
 
D2 Which of the following housing types would you say best describes your home? Is it a… [READ LIST] 
  

1 Single-family detached house 
2 Single-family attached house, such as a townhouse or row house  
3 Duplex 
4 Building with 2-4 living units 
5 Building with 5 or more living units 
6 Mobile home or house trailer, or 

 -77 Something else? [SPECIFY] 
 -88 Don’t Know 
 -99 Refused 
 
 
D3 About when was this building first built? [READ LIST IF NEEDED] 
 
 1 Before the 1970’s 
 2 1970-1979 
 3 1980-1989 
 4 1990-1994 
 5 1995-1999 
 6 During or after 2000  
 -88 Don’t know 
 -99 Refused 
 
 
D4 How many square feet of living space are there in your residence, including bathrooms, foyers and 

hallways? (Exclude garages, basements and unheated porches.) 
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 [IF “DON’T KNOW,” PROMPT FOR BEST GUESS] 
 
 1 Less than 500 
 2 501–1000  
 3 1001–1500  
 4 1501–2000  
 5 2001–2500  
 6 2501–3000  
 7 Greater than 3000 
 -88 Don’t know 
 -99 Refused 
 
 
D6 How many bedrooms do you have in your home? [ENTER # OF BEDROOMS] 
 
 _____ [Record Number] 
 [0 = studio, one-room apartment] 
 -88 Don’t know 
 -99 Refused 
 
 
D7 Including yourself, how many people currently live in your home year-round? [ENTER # OF PEOPLE] 
 
 _____ [Record Number]  
 -88 Don’t know 
 -99 Refused 
 
 
D8 [IF D7 > 1, SKIP TO D9] Which of the following best describes your age? Would you say… [READ LIST] 
 
 1 Less than 18 years old, 
 2 18-24 years old, 
 3 25-34 years old, 
 4 35-44 years old, 
 5 45-54 years old, 
 6 55-64 years old, or 
 7 65 or older? 
 -88 Don’t know 
 -99 Refused 
 
 
D9 [SKIP IF D7 = 1] Including yourself, how many of the [D7] people currently living in your home year-round 

are in the following age groups? [TOTAL SHOULD EQUAL D7] 
  
 1 Less than 18 years old _____ [Record Number] 
 2 18-24    _____ [Record Number] 
 3 25-34    _____ [Record Number] 
 4 35-44    _____ [Record Number] 
 5 45-54    _____ [Record Number] 
 6 55-64    _____ [Record Number] 
 7 65 or older   _____ [Record Number] 
 -88 Don’t know 
 -99 Refused 
 
 
D10 What is the highest level of education you have completed? 
 
 1 No schooling 
 2 Less than high school 
 3 Some high school 
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 4 High school graduate or equivalent (e.g., GED) 
 5 Trade or technical school 
 6 Some college 
 7 College degree 
 8 Some graduate school 
 9 Graduate degree/professional degree 
 10 Post graduate 
 -77 Other [SPECIFY] 
 -88 Don’t know  
 -99 Refused   
 
 
D11 What was your annual household income from all sources in 2013, before taxes? Please stop me when I 

reach the category that best describes your household’s income. [IF NECESSARY: This information is 
confidential and will only be used for the purpose of characterizing study respondents.] 

  [READ LIST] 
 
 1 Less than $20,000 per year 
 2 20 to less than $30,000 
 3 30 to less than $40,000 
 4 40 to less than $50,000 
 5 50 to less than $60,000 
 6 60 to less than $75,000 
 7 75 to less than $100,000 
 8 100 to less than $150,000 
 9 150 to less than $200,000 
 10 $200,000 or more 
 -88 Don’t know 
 -99 Refused 
    
 
D15 Record gender [DO NOT READ QUESTION] 
 
 1 Male 
 2 Female 
 
 
[CLOSE] 
Great! Those are all of the questions I have for you today. Thank you for your time, and have a great [day/evening]. 

 

10.2 Non-Residential 

10.2.1 Distributor 

 

 In-Depth Interview Guide for Lighting Distributors  and 
Sales Representatives: 

 
Massachusetts LED Lighting Market Effects Study 

 

 
Introduction 
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Contact Protocol 

1. Call potential lighting distributor/sales representative to ascertain most appropriate interviewee. 
Obtain contact information of appropriate interviewees (i.e., phone number and/or email address). 
If company refuses interview, determine reasons for refusal and if it’s logistical in nature, try to find 
workaround. 

2. Send email interview invitation to appropriate interviewee. This invitation will include: 
• Explanation of purpose and scope of interview. 
• Explanation of time frame within which the interview will need to be completed. 
• Explanation of expected duration of interview and flexibility to complete interview over 

multiple sessions. 
• Instructions to propose a convenient interview time. 
• Contact information for interviewers. 
• Assurances of confidentiality. 
• Information about the $100 incentive (Gift card) being offered for completing the survey. 
• A letter attachment from the Massachusetts PAs and EEAC Consultants explaining the 

importance of the interview. 
3. If target interviewee does not respond to the email invitation within a week, a follow-up call will be 

made to try to schedule an interview time, find an alternate interview target, or determine reasons 
for refusal.   

4. Once an interview time has been arranged, the interviewee will be emailed, a couple days in 
advance of the interview.  The email will contain additional assurances of confidentiality and 
reminder of $100 incentive offered to respondents who complete the interview. At the beginning of 
the interview, collect information on interviewee’s position and overall responsibilities, and 
experience with the program.  These questions are asked in Section 1 below.   

 
Summary of Interviews :  DNV GL is conducting this interview on behalf of the Massachusetts 
Program Administrators (PA) and Energy Efficiency Advisory Council (EEAC) Consultants.  The 
purpose of this interview is to develop detailed characterization of the C&I LED lighting market in 
Massachusetts.  This work will be used by the Massachusetts PAs and EEAC Consultants to guide 
policies for future efficiency programs aimed at the LED market, and for future evaluation of those 
programs. 
 
Introduction: 
Hello, my name is <Interviewer Name> calling on behalf of the Massachusetts utilities.  I’m helping to 
evaluate the Commercial and Industrial LED lighting market in MA.  
 

May I please speak with someone knowledgeable about your company’s sales of lighting equipment in MA? 
I’d like to ask you some questions about the lighting market in MA via phone survey.  
 
[If asked] This survey will take about (20) minutes to complete. 

[If asked] Bill Blake, National Grid (781-907-1583) 
 
 
Screening: 
 
PERF1    Is your company involved in the sales of lighting equipment for C&I customers in MA? 

1 Yes PERF2_A 

2 No PERF2_A 
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88 Refused PERF2_A 

99 Don’t know PERF2_A 

 
PERF2_A                                                                                                                           Are you 

familiar with your company’s sales of lighting equipment in MA? 

1 Yes PERF3 

2 No Ask for most 
eligible 
contact 

88 Refused Thank and 
terminate 

99 Don’t know Thank and 
terminate 

 
 
PERF3 
  Does your company sell LED light bulbs and fixtures? 
1 Yes Continue to 

interview 

2 No Thank and 
terminate 

88 Refused Thank and 
terminate 

99 Don’t know Thank and 
terminate 
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In the context of this survey, “sales” or “sell” can represent any of the activities involved in developing 
specifications and ultimately lighting product sales, including providing technical support to specifiers, 
supplying product to purchasers, and making marketing calls as a manufacturer’s representative. 
 
First, I’d like to confirm your role in your firm. 
 
1-1. Would you consider your company to be: 

a. Sales Representative firm 
b. Distributor firm 
c. Other type of firm [specify] 

 
1-2. What is your job title? (e.g., President/CEO, Project Manager, Lighting Designer, Sales 

Manager, Applications Engineer, etc.) 
 

1-3. How long have you held this position?  [MONTHS, YEARS]  
 

1-4. How long have worked in the lighting industry overall? [YEARS]  
 

1-5. What role(s) do you currently serve regarding the LED products that your firm sells?  Please describe. 
 

1-6. For roughly how many commercial projects did your firm specify or supply lighting products in 2013? 

1-7. And roughly what percentage of those commercial projects were for new construction, major renovations, and 
additions versus replacement of fixtures in existing space or stand-alone lighting redesigns? 

If Needed:  
Commercial and industrial projects do not include any residential type projects with the exception of multi-family residences such 

as dormitories, apartment complexes, senior living facilities etc. 
New construction and additions also includes major renovations at a facility that included lighting design work.  Replacements of 

fixtures should be  included with stand-alone lighting redesigns. 
 

1-8. Does your firm provide design assistance? 
[IF YES] For roughly how many commercial projects did your firm provide lighting design assistance and/or 
specifications in 2013? 
 

1-9. In what regions (states, metropolitan areas) is your firm most active? 
 

 
 
 
 
 
 
2-1 Thinking about your sales over the last year for non-residential markets in terms of total 

luminaire units specified, what percentage did each of the following lamp technologies account 
for in your sales? 

[If needed: This is an estimate of the percentage of products sold by the company, broken down by 
light source technology] 
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[REPEAT FOR EACH LAMP TYPE; ENSURE TOTAL IS 100%]  

Source Type 
% of Total L uminaire  
Specification 

Linear Fluorescent        % 

CFL         % 

LED        % 

Standard Incandescent        % 

High efficiency halogen            %  

HID        % 

Other (specify)       % 

TOTAL 100% 
 

2-2 Compared to 2012, did sales of LED lamps or light sources in 2013 increase, decrease, or 
stay about the same? 
 

2-3. [IF 2-2 = INCREASED OR DECREASED]   What was the share of LED lamps or light sources 
in 2012?   
 

2-4. Thinking about your sales of commercial projects over the last year, in terms of the quantity of 
units specified for installation sold, what percentage of each of the following fixture types were 
specified as LED fixtures? 

[REPEAT FOR EACH FIXTURE TYPE]  

Fixture Type  
% LED in  

Total Specification of 
This Fixture Type  

Downlights and downlight retrofits 
% 

General overhead and general overhead retrofit lights  
(i.e., 2x4s, 2x2s, etc.) % 
Functional pendant lights (direct/indirect, etc.) 

% 
Interior decorative, accent, or feature lights 

% 
Task lights 

% 
High-bay lights 

% 
Pedestrian and low-level outdoor lights 

% 
Outdoor area lights (above 14’) 

% 
Landscape lights 

% 
Other (specify) 

% 
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TOTAL 
100% 

 

2-5. What do you think are your customers’ primary motivations for specifying LED products?  
Please consider motivations of designers and representatives who work with your clientele as 
well. 
 
<PROBE IF NECESSARY> 
-Energy benefits 
-Maintenance benefits 
-Cost benefits (not energy savings) 
-Code limits make LED’s the logical choice 
-Utility incentives 
-Better control 
- Increased design flexibility 
-To be consistent with overall design 
-Other 

 

2-6. What do you think are your customers’ primary hesitations in specifying LED products? 

2-7. Which types of specifiers or clients are most receptive to the LED products that you sell? 
PROBE:  Differences among types of LED product types. 

2-8. Roughly how many different models of LED fixtures in the following categories do you have 
in stock right now?   

 

[REPEAT FOR EACH FIXTURE TYPE]  

Fixture Type  
 # of Viable LED Fixtures 
in Stock in this Category 

Downlights and downlight retrofits 
 

General overhead and general overhead retrofit lights  
(i.e., 2x4s, 2x2s, etc.)  
Functional pendant lights (direct/indirect, etc.) 

 
Interior decorative, accent, or feature lights 

 
Task lights 

 
High-bay lights 

 
Pedestrian and low-level outdoor lights 

 
Outdoor area lights (above 14’) 

 
Landscape lights 

 
Other (specify) 

 
2-9. Compared to 2012, would you say that the number of LED fixture models that you currently 

sell … 
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1. Increased significantly 

2. Increased somewhat 

3. Stayed about the same 

4. Decreased somewhat 

5. Decreased significantly 

 

2-10. [If 2-9 = 1, 2, 4 or 5] What do you think has caused this change? 

PROBE:  changes in awareness, energy/money concerns, rebates from IOUs, environmental concern, change in 
costs, changes in technologies, expanded offerings from manufacturers, etc. 
 

2-11. Do you expect this (these) trend(s) to continue?  Why or why not? 
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3-1. What year did your firm first start selling LED products? [year, best guess]  
 

3-2. What types of LED products did your firm first sell for use in commercial projects?  (e.g., night lights, channel signs, 
exterior lighting, refrigerator case lighting, decorative color changing systems, downlights, etc.) 
 

3-3. What were some of the initial barriers faced when your firm first started selling LEDs to your customers?  
 

PROBE: Price, awareness, performance, color, etc. 
 

3-4.   [If barriers are mentioned in 3-3] Do you still consider these to be barriers when selling LEDs today? 
 

3-5. [If 3-4= Yes] Do you face any other barriers when selling LEDs today?  
PROBE: Price, awareness, performance, color, etc. 

 

3-6.  [If 3-4 = No or no barriers mentioned in 3-3] Do you face barriers when selling LEDs today?  If yes, can you describe them? 
PROBE: Price, awareness, performance, color, etc. 

 

3-7. What types of specifiers or clients were most receptive to purchasing and installing early LED products? 
 
 

3-8. Have those first adopters of LED technology been more likely than others to adopt new LED products as they reach 
the market? 

 
 

3-9. Did your company’s experience with early LED products influence how you have sold LED products more recently? 
PROBE: Did you experience any significant product failures or other issues with early LED products? 

a. [IF YES] Please describe. 
 
 

4-1. During 2013, did any commercial facility owners with whom you work directly request LED fixtures for use in general 
lighting applications on their own? That is, BEFORE YOUR FIRM MADE ITS OWN recommendations? 

4-2. [IF 4-1=YES] How would you characterize the frequency of such requests?  Would you say it was in… 

1- All relevant cases 
2- Most cases 
3- Some cases 
4- A few cases 
5- Very few cases 
6- No cases 

 

4-3. [IF 4-1=YES] What do you think are these facility owners’ primary motivations for requesting LED products?   
[PROBE: PRICE, CONCERNS ABOUT PERFORMANCE, AESTHETICS, LACK OF FAMILIARITY WITH 
TECHNOLOGY, CONCERNS ABOUT LIGHT OUTPUT] 

 

4-4. What do you think are these facility owners’ primary hesitations for requesting LED products?  [PROBE: PRICE, 
CONCERNS ABOUT PERFORMANCE, AESTHETICS, LACK OF FAMILIARITY WITH TECHNOLOGY, CONCERNS 
ABOUT LIGHT OUTPUT] 
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4-5. What kinds of feedback have you received, if any, from the specifiers, designers, architects, builders, and customers 
you work with about LED lighting in terms of: 

a. Customer response to the product 

b. Ease of installation 

c. Commercial advantages compared to other lighting products 

d. Commercial disadvantages compared to other lighting products 
 

4-6. In your experience, what is the current price premium for using LED fixtures for general lighting applications in 
commercial facilities; meaning, what is the percentage increase in total cost of using LEDs in a typical commercial 
application versus linear fluorescents?   
 

4-7. Do you think this premium needs to change in order for LEDs to double their current share in the market for general 
overhead lighting? 

 
 

4-8. [If 4-7 =Yes] How do you believe this premium would need to change for LEDs to double their current share in the 
market for general overhead commercial lighting? 

 

4-9. In regard to outdoor lighting, what is the current price premium for using LED fixtures for general lighting applications at 
commercial facilities; meaning, what is the percentage increase in total cost of using LEDs in typical pole or wall 
fixtures versus high intensity discharge fixtures? 

 

4-10. Do you think this premium needs to change in order for LEDs to double their current share in the market for outdoor lighting? 
 

4-11. [If 4-10 = Yes] How do you believe this premium would need to change for LEDs to double their current share in the market for 
outdoor lighting used by commercial facilities? 

 

4-12. To what extent, if any, are the trends we’ve been discussing for the sales of LED lighting technologies different between new 
construction and replacements/retrofits?  

PROBE:  In what way(s)?  Why do you think so?  
  

 
T12 Phase-Out Questions 
 

4-13. Besides the growth of LEDs there are other changes happening in the lighting market. Are you aware of federal rules 
that went into effect in July 2012 that phased out the import and production of many types of T12 linear fluorescent 
lamps that do not meet higher efficacy (lumens/Watt) standards? 

a. [IF YES] Have your lighting suppliers provided you with any advice or assistance for dealing with this T12 phase-
out? 

 

i. [IF YES] What advice or assistance have they provided you? 
 

b. [IF YES] What changes, if any, have you made in your stocking or sales practices in response to this T12 phase-
out? 

 

4-14. [IF THEY MENTION SELLING T12 LAMPS IN 4-13, SKIP TO 4-14a] Does your company currently sell T12 lamps?  

a. [IF YES] How would you characterize the T12 lamps you are currently selling? Would you say they were ….[READ 
OPTIONS] 
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i. T12 lamps that do not comply with the new federal standards but which you can sell because you acquired 
them before the federal rules went into effect? 

ii. T12 lamps that comply with or are exempt from the new federal standards?  

1. [NOTE TO INTERVIEWERS, REASONS FOR T12 COMPLIANCE MIGHT INCLUDE HAVING 
COLOR-RENDERING INDEXES (CRIs) OF 87 OR HIGHER, COLORED LAMPS, AND LAMPS 
USED FOR PLANT GROWTH OR FOR COLD TEMPERATURE APPLICATIONS] 

iii. A combination of both? [IF THIS RESPONSE IS GIVEN, FOLLOW UP WITH “PLEASE PROVIDE YOUR 
BEST ESTIMATE OF THE % OF T12 LAMPS THAT YOU CURRENTLY SELL THAT WOULD FALL INTO 
EACH OF THESE TWO CATEGORIES.”] 

1. [Non-compliant T12 lamps] ___% 

2. [Compliant T12 lamps] ____ % 

iv. Don’t know 

b. [IF YES] Which companies supply most of the T12 lamps you sell? [ALLOW MULTIPLE RESPONSES] 
 

c. [IF YES] Currently about what percentage of your linear fluorescent lamp sales in Massachusetts are T12 lamps? 
 

i. A year ago, about what % of your Massachusetts linear fluorescent sales were T12 lamps? 
 

d. [IF NO] Had your company sold T12 lamps in the past? 

i. [IF YES] When did your company stop selling T12 lamps? 

ii. [IF YES] Why did your company stop selling T12 lamps? [DO NOT READ. ALLOW MULTIPLE 
RESPONSES.] 

1. [The federal (EISA/EPAC) rules/legislation/ “T12 phase-out”] 

2. [Our manufacturer stopped selling them] 

3. [Other reasons] [PLEASE SPECIFY] 
 

4-15. [IF THEY INDICATED, IN RESPONSE TO 4-14ai, THAT THEY STILL HAD AN INVENTORY OF NON-COMPLIANT 
T12 LAMPS]   

You said that you are still selling T12 lamps that you acquired before the federal rules went 
into effect? How long do you estimate your inventory of these non-compliant T12 fluorescent 
lamps will last? 
[RECORD RESPONSE IN MONTHS] ___ 
 

4-16. [IF THEY INDICATED, IN RESPONSE TO 4-14aii, THAT THEY ARE CURRENTLY SELLING COMPLIANT/EXEMPT 
T12 LAMPS]  Do you know what characteristics of the T12 lamps you are selling/installing allow them to comply 
with or be exempt from the federal rules? 

 

a. [IF YES] What characteristics? [DO NOT READ. ALLOW MULTIPLE RESPONSES] 

i. [They have Color-Rendering Indexes (CRIs) of 87 or higher] 

ii. [They are colored lamps] 

iii. [They are designed to promote plant growth] 

iv. [They are designed for cold weather applications] 

v. [They are UV lamps] 

vi. [Other characteristics] [PLEASE SPECIFY] 
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4-17. Do you think the T12 phase-out has influenced C&I customers in Massachusetts to replace their T12 lighting sooner 
than they otherwise would have? 

a. Yes  

b. No  

c. For some customers, not others 
 

4-18. About how many T12 lighting retrofits have you done in Massachusetts the past year?  
 

4-19. Has your company used the T12 phase-out as a sales pitch to encourage them to retrofit their T12 lighting? [IF YES, 
PROBE FOR NATURE OF SALES PITCH] 

 

4-20. About what percentage of the T12 lighting retrofits that you did in Massachusetts the past year do think were 
influenced by this T12 phase-out to happen sooner than they otherwise would have? 
__% 

 

4-21. [IF RESPONSE TO 4-20 > 0%] Of the T12 lighting retrofits that you think were influenced by the phase-out to happen 
sooner than they otherwise would have, on average, by how many months do you think the T12 phase-out 
accelerated these projects? 

RECORD # OF MONTHS: ___ 
 

4-22. How important do you think the T12 phase-out has been in influencing C&I customers to replace their T12 sooner than 
they otherwise would have?  Please use a 5-point scale where 5 equals “very important” and 1 equals “not very 
important at all.” 

 
 

5-1. Are you aware of programs offered over the past 10 years by utilities and other local or regional organizations to 
promote the adoption of energy efficient commercial lighting products in general, not specifically for LEDs? 

a.  [IF YES]  On a scale of 1 to 10, where 1 is no influence and 10 is a great deal of influence, how much 
influence do you think these utility programs have had on your company’s decisions concerning sales of 
LED products? 

b.  [IF 5-1a > 5] Please describe how you took these programs into account in selling LEDs.   
 

5-2. Have your clients or customers participated in programs that promote LED lighting technologies for businesses? 
[IF YES] 

a. Which programs?   
[If respondent doesn’t know specifically]  Please describe the program, and what incentives you received 
and why you received them? 

b. On a scale of 1 to 10, where 1 is no influence and 10 is a great deal of influence, how much influence do 
you think these programs have had on your clients’ decision to purchase and install LEDs? 

 

5-3. Are you aware of the Solid State Lighting program operated by the U. S. Department of Energy? 
[IF YES]  

a. Have you used technical and market research developed by that program? 

b. What effect do you think the program is having on the development of LED technologies and markets in 
Massachusetts or other locations? 
 

5-4. Are you aware of the Design Lights Consortium Qualified Products List? 
[IF YES]  
 Have you used technical information developed by the Design Lights Consortium? 
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a. What effect do you think the program is having on the development of LED technologies and markets in 
Massachusetts or other locations? 

b. Does this list affect or influence stocking practices?   

c. How about sales? 
 

5-5. Are you aware of the efforts of the US Environmental Protection Agency to develop Energy Star standards for LED 
lighting? 
[IF YES]  

a. Have you used technical and market research developed by the Energy Star program? 

b. What effect do you think the program is having on the development of LED technologies and markets? 

c. Have you used the Energy Star Qualified Products List? 
 
 

 
6-1. What, if anything, would you suggest be done differently in the utility and/or government 

programs related to LED lighting if it was to be redesigned or re-implemented?  
 

6-2. Do you have any other comments or thoughts that we haven’t already covered that you’d like 
to mention regarding the development of LED technology, markets, or programs? 

 
Name of gift card recipient                                                                                         . 
 
Address for us to send gift card to:                                                                           . 
 
Note: The gift card will be sent to you with a veri fication form then we must receive back before we c an activate the 
card. You will then be given an e-mail address for you to scan and return the verification form to, or  send in a self-
addressed envelope to. 

 
 
 
 
 
 
 

Thank you for your time.  
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10.2.2 Designer 

 

In-Depth Interview Guide for Lighting Designers: 
Massachusetts LED Lighting Market Effects 

Study 
 

 

Introduction 

 
Contact Protocol 
3. Call potential lighting designers to ascertain most appropriate interviewee. Obtain 

contact information of appropriate interviewees (i.e., phone number and/or email 
address). If company refuses interview, determine reasons for refusal and if it’s 
logistical in nature, try to find workaround. 

4. Send email interview invitation to appropriate interviewee. This invitation will include: 
• Explanation of purpose and scope of interview. 
• Explanation of time frame within which the interview will need to be 

completed. 
• Explanation of expected duration of interview and flexibility to complete 

interview over multiple sessions. 
• Instructions to propose a convenient interview time. 
• Contact information for interviewers. 
• Assurances of confidentiality. 
• A letter attachment from the Massachusetts PAs and EEAC Consultants 

explaining the importance of the interview. 
5. If target interviewee does not respond to the email invitation within a week, a follow-

up call will be made to try to schedule an interview time, find an alternate interview 
target, or determine reasons for refusal.   

6. Once an interview time has been arranged, the interviewee will be emailed, a couple 
days in advance of the interview.  The email will contain additional assurances of 
confidentiality. At the beginning of the interview, collect information on interviewee’s 
position and overall responsibilities, and experience with the program.  These 
questions are asked in Section 1 below.   

 
Summary of Interviews:  DNV GL is conducting this interview on behalf of the 
Massachusetts Program Administrators (PA) and Energy Efficiency Advisory Council 
(EEAC) Consultants.  The purpose of this interview is to develop a detailed 
characterization of the Commercial & Industrial (C&I) LED lighting market in 
Massachusetts.  This work will be used by the Massachusetts PAs and EEAC Consultants 
to guide policies for future efficiency programs aimed at the LED market, and for future 
evaluation of those programs. 
 
Introduction: 
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Hello, My name is <Interviewer Name> calling on behalf of the Massachusetts utilities. 
I’m helping to evaluate the Commercial and Industrial LED lighting market in MA. 
 
May I please speak with someone involved with your company’s lighting design work? I’d 
like to ask some questions on lighting layout and design practices and the use of LED’s 
in lighting design in MA.  
 
[If asked] This survey will take approximately (20) minutes to complete 
[If asked] Contact name- phone/email (Bill Blake, National Grid (781-907-1583)) 
 
 

 
SCREENER 
 
 
 
PERF2_A                                                                                                                           Are you 

familiar with your businesses lighting design work? 
 

1 Yes PERF3 

2 No Name of 
most eligible 
person 

88 Refused Thank and 
terminate 

99 Don’t know Thank and 
terminate 

 
 
PERF3 
 
 Does your company currently provide lighting design and specifications for C&I customers in 

MA? 

1 Yes Continue to 
interview 

2 No Thank and 
terminate 

88 Refused Thank and 
terminate 

99 Don’t know Thank and 
terminate 

 
 

  



 
 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 152

 

First, I’d like to confirm your role in your firm. 
 
1-10. Would you consider your company to be: 

a. Lighting Design firm 
b. Architecture firm 
c. Engineering firm 
d. Other type of firm [specify] 

 
1-11. What is your job title? (e.g. President/CEO, Project Manager, Lighting Designer, 

Engineer, Architect, etc.) 
 

1-12. How long have you held this position?  [MONTHS, YEARS]  
 

1-13. How long have worked in the lighting industry overall? [MONTHS, YEARS] 

 

1-14. What role(s) do you currently serve regarding the LED products that your firm specifies?  Please describe. 
 

1-15. For roughly how many commercial projects did your firm provide lighting designs and specifications in 2013? 
 

1-16. And roughly what percentage of those commercial or industrial projects was for new construction, major renovations, and 
additions versus replacement of fixtures in existing space or stand-alone lighting redesigns?    
 

IF NEEDED:  
Commercial and industrial projects do not include any residential type projects with the exception of multi-family residences 
such as dormitories, apartment complexes, senior living facilities etc. 
New construction and additions also includes major renovations at a facility that included lighting design work.  Replacements 
of fixtures should be  included with stand-alone lighting redesigns. 
 

 
 
1-17. In what regions (states, metropolitan areas) is your firm most active? 
 
 
 
 
2-1 Thinking about your designs over the last year for commercial and industrial 

customers in terms of total luminaire units specified, what percentage did each of 
the following lamp technologies account for in your projects? 

[If needed: This is an estimate of the percentage of products sold by the company, broken down by 
light source technology] 
 

[REPEAT FOR EACH LAMP TYPE; ENSURE TOTAL IS 100%]  
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Source Type % of Total Luminaire Specification 

Linear Fluorescent Tubes 
(T-8 or T-5)        % 

CFL         % 

LED        % 

Standard Incandescent        % 

High efficiency halogen        %  

HID (high-intensity 

discharge)        % 

Other (specify)       % 

100% 

 
2-3 Compared to 2012, did the share of LED lamps or light sources used in your 

projects completed in 2013 increase, decrease, or stay about the same? 
 

2-6. [IF 2-2 = INCREASED OR DECREASED]   What was the share of LED lamps or 
light sources in 2012?  [PROMPT WITH RESPONSE TO 2-1 IF NEEDED]. 
 

2-7. In the earlier question, I asked about overall LAMP  types specified for projects 
this last year.  Now I’m going to ask you about FIXTURE TYPES that you specified 
in the last year.   Thinking about your projects for commercial customers in terms 
of the quantity of units specified, what percentage of each of the following 
FIXTURE types were specified as LED fixtures? 

[REPEAT FOR EACH FIXTURE TYPE]  
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Fixture Type 
% LED in Total Specification of 

This Luminaire Type 
Downlights (e.g. can lights) 

% 
General overhead lights (i.e., 2x4s, 2x2s, etc.) 

% 
Functional pendant lights (direct/indirect, etc.) 

% 
Interior decorative, accent, or feature lights 

% 
Task lights 

% 
High-bay lights 

% 
Pedestrian and low-level outdoor lights 

% 
Outdoor area lights (above 14’) (e.g. parking lights) 

% 
Landscape lights 

% 
Other 

% 
TOTAL 

100  % 
 

2-8. What are your primary motivations for specifying LED products? 
<PROBE IF NECESSARY> 
-Energy benefits 
-Maintenance benefits 
-Cost benefits (not energy savings) 
-Code limits make LED’s the logical choice 
-Utility incentives 
-Better control 
-Increased design flexibility 
-To be consistent with overall design 
-Other 

2-12. What are your primary hesitations in specifying LED products? 

2-13. Which types of clients are most receptive to LEDs specified in your projects?  
Why? 
PROBE:  Differences among types of LED product types. 

2-14. Roughly how many different brands or models of LED fixtures in the following 
categories do you feel can be successfully specified right now?  By ‘Successfully 
specified’ we mean a product that meets the quality, availability, and pricing 

requirements for typical C&I projects.  

 

[REPEAT FOR EACH FIXTURE TYPE]  
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Fixture Type 

# of Viable LED Fixture 
Brands or Models in 

this Category 
Downlights (recessed can) 

 

General overhead lights (i.e., 2x4s, 2x2s, etc.) 
 

Functional pendant lights (direct/indirect, etc.) 
 

Interior decorative, accent, or feature lights 
 

Task lights 
 

High-bay lights 
 

Pedestrian and low-level outdoor lights 
 

Outdoor area lights (above 14’) 
 

Landscape lights 
 

Other (Specify) 
 

 
2-15. Compared to 2012, would you say that the number of LED fixture models that 

can currently be successfully specified in your projects … 

1. Increased significantly 

2. Increased somewhat 

3. Stayed about the same 

4. Decreased somewhat 

5. Decreased significantly 

 

2-16. What do you think has caused this change? 

PROBE: Changes in awareness, energy/money concerns, rebates from IOUs, environmental concern, change in costs, changes 
in technologies, other) 
 

2-17. Do you expect this (these) trend(s) to continue?  Why or why not? 
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3-10. What year did your firm first start specifying LED products? [year, best guess] 
 

3-11. What types of LED products did your firm first specify for use in C&I projects?  (e.g.night lights, channel signs, exterior lighting, 
refrigerator case lighting, decorative color changing systems, downlights, etc.) 
 

3-12. What were some of the initial barriers faced when your firm first started specifying LEDs for your clients?  
PROBE: Price, awareness, performance, color, etc. 
 

3-13.  [If barriers are mentioned in 3-3] Do you still consider these to be barriers when specifying LEDs today? 
 

3-14. [If 3-4= Yes] Do you face any other barriers when specifying LEDs today?  
PROBE: Price, awareness, performance, color, etc. 

 

3-15.  [If 3-4 = No or no barriers mentioned in 3-3] Do you face barriers when specifying LEDs today?  If yes, can you describe them? 
PROBE: Price, awareness, performance, color, etc. 

 

3-16. What types of clients were most receptive to purchasing and installing early LED products? 
 

3-17. Have the clients who were first to adopt LED technology been more likely than others to adopt new LED products as they reach 
the market? 

 
 

3-18. Did your company’s experience with early LED products influence how you have specified LED products more recently?  

b. [IF YES] Please describe. 
 
4-1 During 2013, did any C&I facility owners with whom you work directly request installation or proposals for installation of 

LED products for use in general lighting applications on their own? That is, before your firm made its own recommendations? 
 

4-2 [IF 4-1 = YES] How would you characterize the frequency of such requests?  
Would you say it was in… 

1 - All relevant cases 

2 - Most cases 

3- Some cases 

4 - A few cases 

5 - Very few cases 

6- No cases 
 
4-3 What do you think are these facility owners’ primary motivations for requesting LED products?   
 
4-4 What do you think are these facility owners’ primary hesitation in requesting LED products?  [PROBE: PRICE, CONCERNS 

ABOUT PERFORMANCE, AESTHETICS, LACK OF FAMILIARITY WITH TECHNOLOGY, CONCERNS ABOUT 
LIGHT OUTPUT] 

 
4-5 What kinds of feedback have you received, if any, from the architects and builders you work with about LED lighting in terms 

of: 

e. Customer response to the product 

f. Ease of installation 

g. Commercial advantages compared to other lighting products 

h. Commercial disadvantages compared to other lighting products 
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4-6 In your experience, what is the current price premium for using LED fixtures for general lighting applications in C&I facilities; 

meaning, what is the percentage increase in total cost of using LEDs in a typical commercial application versus the linear 
fluorescents?   
 

4-7. Do you think this premium needs to change in order for LEDs to double their current share in the market for general overhead 
lighting? 
 

4-8. [If 4-7 = Yes] How do you believe this premium would need to change for LEDs to double their current share in the market for 
general overhead commercial lighting? 

 

4-9. In regard to outdoor lighting, what is the current price premium for using LED fixtures for general lighting applications in 
commercial facilities; meaning, what is the percentage increase in total cost of using LEDs in typical pole or wall fixtures 
versus high intensity discharge fixtures? 

 

4-10. Do you think this premium needs to change in order for LEDs to double their current share in the market for outdoor lighting? 
 

4-11. [If 4-10 = Yes] How do you believe this premium would need to change for LEDs to double their current share in the market for 
outdoor lighting used by commercial facilities? 

 

4-12. To what extent, if any, are the trends we’ve been discussing for the sales of LED lighting technologies different between new 
construction and replacements/retrofits?  

PROBE:  In what way(s)?  Why do you think so?  
  

Now I’d like to talk about how your firm specifies lighting with regards to building and 
energy codes in Massachusetts. 
 
5-1.  Have you specified LEDs as part of a strategy to meet the requirements of building or energy codes in 

MA?   
 
5-2. [If 5-1 = Yes] How do LEDs help you meet lighting code requirements? 
 
5-3. [IF 5-1 YES]  Is the use of LEDs an important strategy for meeting code requirements in MA? 
 
 

Massachusetts recently updated its commercial building energy code to IECC 2012 (and ASHRAE 90.1-2010 
by reference).  Lighting power densities (LPDs) have dropped slightly on average and daylighting and 
associated lighting control requirements have been added.  The new building energy code is optional until 
July 1, 2014 when it becomes mandatory.  In addition, the new version of the Stretch Energy Code will seek 
to establish savings beyond the new state code.  Lighting power densities are likely to further decrease in 
the new version of the Stretch Code. 
 

5-4. Are you currently working on any C&I projects that will be permitted under the new state building 
energy code or Stretch Energy Code on or after July 1, 2014? 
 
5-5. Do you anticipate needing to change your design approach to meet new lighting code requirements?  
Why or why not? 
 

5-6 [If 5-5 = YES] How do you anticipate changing your lighting designs, layouts, or lamp choices? 
 
5-7 [If 5-6 = NO] What strategies do you employ to meet code-required LPDs or lower? 
 
5-8. Do you believe LEDs are necessary to comply with the lighting requirements of the code? 
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5-9. [If 5-8 = No] Do you believe they will become necessary to comply with the lighting requirements of 
the code? 
 
 

6-3. Are you aware of programs offered over the past 10 years by utilities and other 
local or regional organizations to promote the adoption of energy efficient 
commercial lighting products in general, not specifically LED products? 

a.  [IF YES] On a scale of 1 to 10, where 1 is no influence and 10 is a great deal of influence, how much influence do 
you think these utility programs have had on your company’s decisions concerning specification of LED products? 

b.  [IF 6-1a > 5] Please describe how you took these programs into account in specifying LEDs.   

 
6-4. Have your clients participated in programs that promote LED lighting technologies 

for non-residential customers? 
[IF YES] 

c. Which programs?  [If respondent doesn’t know specifically]  Please describe the program, and what incentives you 
received and why you received them? 

d. On a scale of 1 to 10, where 1 is no influence and 10 is a great deal of influence, how much influence do you think 
these programs have had on your clients’ decision to purchase and install LEDs? 

 
6-5. Are you aware of the Solid State Lighting program operated by the U. S. 

Department of Energy? 
[IF YES]? 

c. Have you used technical and market research developed by that program? 

d. What effect do you think the program is having on the development of LED technologies and markets in 
Massachusetts or other locations? 
 

6-6. Are you aware of the Design Lights Consortium Qualified Products List? 
[IF YES]? 

a. Have you used technical information developed by the Design Lights Consortium? 

b. What effect do you think the program is having on the development of LED technologies and markets in 
Massachusetts or other locations? 
 
 
 

6-7. Are you aware of the efforts of the US Environmental Protection Agency to 
develop ENERGY STAR standards for LED lighting? 
[IF YES]  

d. Have you used technical and market research developed by the ENERGY STAR program? 

e. What effect do you think the program is having on the development of LED technologies and markets? 

f. Have you used the ENERGY STAR Qualified Products List? 
 
 

 

7-1.  What, if anything, would you suggest be done differently in the utility and 
government programs related to LED lighting if it was to be redesigned or re-
implemented to increase the market penetration of LED products?  

PROBE:  why do you think so?  
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7-2.  Do you have any other comments or thoughts that we haven’t already covered 
that you’d like to mention regarding the development of LED technology, markets, or 
programs? 

 
Thank you for your time. 

 

10.2.3 Contractors 

 

Massachusetts LED Market Effects – COMMERICAL 
CONTRACTOR SURVEY 

FINAL 3/7/2014 
 

INTRODUCTION 
 

Intro3:s Hello, my name is <INTERVIEWER NAME> from <FIRM NAME> and I'm helping evaluate 
state energy efficiency programs on behalf of the Massachusetts Electric Utilities and 
program provider Cape Light Compact.  This is not a service or a sales call.  We're offering a 
$100 Visa gift card to lighting contractors who complete at 15-minute phone survey 
regarding lighting equipment and are interested in speaking with the person most familiar 
with the types of lighting equipment installed and sold to your commercial and industrial 
customers.  I was told that would be you.  Is this correct?  

[Note: If person answering the phone is not eligible to take survey, ask for someone else 
who is more knowledgeable about lighting equipment for commercial and industrial 
customers.] 
[Note: Reschedule or arrange for a callback as needed.] 
[If respondent expresses sales concern: I am not selling anything, and your responses 
will be kept confidential. If you would like to talk with someone from the Massachusetts 
Electric Utilities and Cape Light Compact about this study, please email or call Bill Blake at 

National Grid [william.blake@nationalgrid.com] or 781-907-1583.] 
 
 

DISPLAY Before we start, I would like to inform you that for quality control 
purposes, this call may be monitored or recorded by my supervisor.  We 

will be referring to commercial and industrial as C&I during this survey.  
Also, please be aware that upon receipt of the gift card, you will be asked 
to sign and return a verification form to acknowledge that you have 
received the item.  Once that verification form is received your card will be 
activated.  This usually occurs about three business days after you mail 
the form. 

PERF1 

 

SCREENER 
PERF1  Do you perform installations of lighting equipment for C&I customers in MA? 

1 Yes PERF2_A 

2 No PERF2_A 

88 Refused PERF2_A 

99 Don’t know PERF2_A 
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PERF2_A Do you sell lighting equipment to C&I customers, including multifamily residential facilities in 
MA? 

1 Yes PERF2_B 

2 No PERF2_B 

88 Refused PERF2_B 

99 Don’t know PERF2_B 

 
PERF2_B Do you do lighting sales to other contractors for installation in commercial or industrial 

facilities? 

1 Yes Scrn_Addr 

2 No Scrn_Addr 

88 Refused Scrn_Addr 

99 Don’t know Scrn_Addr 

 
IF PERF1  = 2 AND PERF2_A = 2 AND PERF2_B = 2, THANK AND TERMINATE 
 
Scrn_Addr Our records show your firm is located at &ADDRESS in &CITY.  Is that correct? 

1 Yes BUS_NAME 

2 No CORRECT 

88 Refused COMMENT 

99 Don’t know CORRECT 

 

COMMENT We were attempting to reach <BUSINESS> at <ADDRESS> and <CITY> 
and since you cannot confirm this address those are all of the questions we 
have for your today.  On behalf of the Massachusetts Electric Utilities and 
program provider Cape Light Compact thank you for your time. 

  

 
CORRECT May I have your correct address? 

&CORRECT Corrected Address COMPARE 

 

ONCE THE CORRECT RESPONDENT IS ON THE PHONE 
 
 Throughout this survey, when I ask you to provide information about "your 

firm" or "your company", unless otherwise instructed, please provide 
information for the specific location of your company that you are at 
presently. 

BUS_NAME 

 
BUS_NAME May I please confirm your company name? 

77 Record as &BUSINESS_NAME VERIFY 

88 Refused VERIFY 

99 Don't Know VERIFY 

 
VERIFY  For verification purposes, may I have your name? 

77 Record as & VERIFY_Name JOB_TITLE 

 
JOB_TITLE What is your job title? 

1 Sales Manager Q3 
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2 President/CEO Q3 

3 Owner / Co-Owner / Partner /Member of LLP Q3 

4 General Manager Q3 

5 Lighting Manager Q3 

77 Other (Specify) Q3 

88 Refused Q3 

99 Don't Know Q3 

 

QUALIFICATION FOR SURVEY 
 
ASK Q3 IF PERF1 = 1; ELSE SKIP TO LINC1_1A 
 
Q3 Approximately how many projects involving installation or replacement of lighting fixtures 

did your firm complete in MA's commercial and industrial sector in the past two years from 
your location?  Your best estimate is fine. 

77 Record # of projects AQ2 

88888 Refused AQ2 

99999 Don’t Know Q3a 

 
If Q3<10 then T&T, else AQ2 

 
Q3A  Would you say it is… 

1 0 to 9 T&T 

2 10 to 25 AQ2 

3 26 to 50 AQ2 

4 51 to 75 AQ2 

5 76 to 100 AQ2 

6 101 to 150 AQ2 

7 151 to 200 AQ2 

8 Over 200? AQ2 

88 Refused AQ3 

99 Don't Know  AQ2 

 
AQ2  What percent of your firms' installation jobs are in MA? 

77 Record Percent AQ3 

101 Refused AQ2a 

102 Don't Know  AQ2a 

 
AQ2a  Would you say it is… 

1 0-10% AQ2 

2 11-20% AQ2 

3 21-40% AQ2 

4 41-60% AQ2 
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5 61-80% AQ2 

6 81-100%? AQ2 

88 Refused AQ2 

99 Don't Know  AQ2 

 
AQ3 Adding up to 100 percent, how would you break down your MA installation jobs among the 

residential, small C&I (less than 50,000 sq. ft.), and large C&I (greater than 50,000 sq. ft.) 
sectors? [MUST add to 100%] 

LINC2A RECORD % Residential  CHECK 

LINC2B RECORD % Small Commercial (<50,000 sq. ft.)  CHECK 

LINC2C RECORD % Large Commercial or Industrial (>= 50,000 sq. ft.) CHECK 

101 Refused CHECK 

102 Don't Know  CHECK 

 
CHECK   
IF LINC2A < 101 & LINC2B < 101 & LINC2C < 101; 

COMPUTE LINC2 = LINC2A + LINC2B + LINC2C; 

IF LINC2 <> 100, THEN READ, "I must have recorded something incorrectly." 

REDO LINC2A; LINC2B; LINC2C; 

CONTINUE WITH CHECK; 

IF LINC2B < 101 & LINC2C < 101; 

COMPUTE LINC2ADD = LINC2B + LINC2C; 

 
IF LINC2B > 100 | LINC2C > 100; THEN ASK LINC2CK; ELSE SKIP TO LINC1_1A 
LINC2CK Would you say that at least 10 percent of your MA INSTALLATIONS are for C&I projects? 

1 Yes LINC1_1A 

2 No LINC1_1A 

88 Refused LINC1_1A 

99 Don’t know LINC1_1A 

 
ASK LINC1_1A IF PERF2A = 1; ELSE SKIP TO LINC1_1B 
LINC1_1A What percent of your total work comes from MA commercial lighting sales made directly to 

C&I customers? [NOTE: PROBE for best guess] 

77 Record Percent LINC1_1B 

101 Refused LINC1_1B 

102 Don't Know  LINC1_1B 

 
ASK LINC1_1B IF PERF2B = 1; ELSE SKIP TO G3 
LINC1_1B What percent of your total work comes from MA commercial lighting sales made directly to 

contractors? [NOTE: PROBE for best guess] 

77 Record Percent CHECK1 

101 Refused CHECK1 

102 Don't Know  CHECK1 
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CHECK1 
IF PERF2_A(1) | PERF2_B(1); 

IF LINC1_1A > 100 | LINC1_1B> 100; 

THEN ASK LINC1CK:S; ELSE SKIP TO G3 

 
LINC1CK Would you say that at least 10 percent of your MA sales are for C&I customers or 

contractors? 

1 Yes CHECK2 

2 No CHECK2 

88 Refused CHECK2 

99 Don’t know CHECK2 

 
CHECK2 
IF LINC1_1A < 101 & LINC1_1B < 101; 

COMPUTE LINC1ADD = LINC1_1A + LINC1_1B; 

IF LINC2ADD < 10 & LINC1ADD < 10 & ^LINC2CK(1) & ^LINC1CK(1); THANK AND TERMINATE; 
ELSE CONTINUE TO G3 
 
G3 Aside from this location where I have reached you, how many OTHER locations does your 

firm have in MA? 

77 Number of other locations G4  

66 None G4  

88 Refused G4  

99 Don't Know G4  

 
G4  In what other states does your firm have locations?  ACCEPT MULTIPLES. 

1 No other states G5 

66 All of them G5 

77 Record States G5 

88 Refused G5 

99 Don't Know  G5 

 
IF G4 > 1 AND G4(1|66) DISPLAY:  "You cannot have NONE or ALL and still list other states." 
 
G5  About how many full-time employees does your company employ at this location? 

77 # employees G6 

88888 Refused G6 

99999 Don’t Know G6 

 
 
 
ASK G6 IF G3 ^= 0 
G6 About how many full-time employees does your company employ in all of its locations in MA? 

77 # employees G7 
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88888 Refused G7 

99999 Don’t Know G7 

 
If G6<6 then T&T, else G7 
 
G7 What type of commercial businesses do you typically work with? [IF NEEDED: "For example 

offices, industrial, retail stores, etc."] [ALLOW FOR UP TO 3 MULTIPLE RESPONSES] 

1 Offices (non-medical) DISPLAY 

2 Restaurant/Food Service DISPLAY 

3 Food Store (grocery/liquor/convenience) DISPLAY 

4 Agricultural (farms, greenhouses) DISPLAY 

5 Retail Stores DISPLAY 

6 Warehouse DISPLAY 

7 Hospitals DISPLAY 

8 Health Care (Medical/Dental Offices, nursing homes, etc.) DISPLAY 

9 Education (preschools, K-12) DISPLAY 

10 Universities (Colleges, Community Colleges, Vocational Schools) DISPLAY 

11 Lodging (hotel/rooms) DISPLAY 

12 Public Assembly (church, fitness, theatre, library, museum, convention) DISPLAY 

13 Services (hair, nail, massage, spa, gas, repair) DISPLAY 

14 Industrial (food processing plant, Manufacturing) DISPLAY 

15 Laundry (Coin Operated, Commercial Laundry Facility, Dry Cleaner) DISPLAY 

16 Condo Assoc./Apartment Mgr (Garden Style, Mobile Home Park, High-
rise, Townhouse) 

DISPLAY 

17 Public Service (fire, police, postal, military) DISPLAY 

77 Other/Do not use unless necessary DISPLAY 

88 Refused DISPLAY 

99 Don’t Know DISPLAY 

 

 
 
 
LINEAR LIGHTING 
DISPLAY The next set of questions are going to relate specifically to your organization's commercial 

lighting sales and installations that include full fixture change outs, lamp replacements, or 
the installations of lighting and ballasts.  We will refer to these as lighting systems.  We are 
only interested in the sales and installations from this location and only for the sales and 
installations of lighting equipment in MA. 

 
Adding up to 100 percent, what percent of this location's commercial and industrial lighting 

business is in new construction and what percent is retrofit/remodel? 

LL1_A RECORD % New construction LL2 

LL1_B RECORD % Retrofit/remodel LL2 



 
 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 165

 

101 Refused LL2 

102 Don't Know LL2 

 
IF LL1_A < 101 & LL1_B < 101; 

COMPUTE LL1 = LL1_A + LL1_B; 

IF LL1 <> 100 THEN READ, "I must have recorded something incorrectly." 

REDO LL1_A; LL1_B;  

 
L2 For the years 2012 and 2013, what percentage of the fixtures sold or installed by this 

location for commercial and industrial projects went into linear applications?  That is, general 
overhead lighting typically served by linear fluorescent fixtures. 

77 Record Percent LINTEC1 

101 Refused LINTEC1 

102 Don't Know LINTEC1 

 
LINTEC1 During the period 2012-2013, did you sell or install any of the following types of linear 

technologies in your MA commercial and industrial lighting projects from this location? 
 
LINTEC1_A Did you sell or install T5 lighting systems? 

1 Yes LINTEC1_B 

2 No LINTEC1_B 

88 Refused LINTEC1_B 

99 Don't Know LINTEC1_B 

 
LINTEC1_B How about high-performance T8 (HPT8) lighting systems as certified by the Consortium of 

Energy Efficiency (or CEE)? 

1 Yes LINTEC1_C 

2 No LINTEC1_C 

88 Refused LINTEC1_C 

99 Don't Know LINTEC1_C 

 
LINTEC1_C Did you sell or install reduced-watt T8s (IF NEEDED:  28W & 25W, 30Ws also but not 

common)? 

1 Yes LINTEC1_D 

2 No LINTEC1_D 

88 Refused LINTEC1_D 

99 Don't Know LINTEC1_D 

 
LINTEC1_D How about standard 32 watt, 800-series T8s? 

1 Yes LINTEC1_E 

2 No LINTEC1_E 

88 Refused LINTEC1_E 

99 Don't Know LINTEC1_E 

 
LINTEC1_E Did you sell or install standard 32 watt, 700-series T8s (IF NEEDED:  affected by 2012 Stds)? 
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1 Yes LINTEC1_F 

2 No LINTEC1_F 

88 Refused LINTEC1_F 

99 Don't Know LINTEC1_F 

 
LINTEC1_F Did you install any T12s  (IF NEEDED:  affected by 2012 Stds)? 

1 Yes LINTEC1_G 

2 No LINTEC1_G 

88 Refused LINTEC1_G 

99 Don't Know LINTEC1_G 

 
LINTEC1_G Did you sell or install LED panels that can be used instead of linear technologies? [IF 

NEEDED: LED panels refer to LED fixtures that are suitable to replace general overhead fluorescent fixtures.] 

1 Yes LINTEC1_H 

2 No LINTEC1_H 

88 Refused LINTEC1_H 

99 Don't Know LINTEC1_H 

  
LINTEC1_H How about LED retrofit kits for linear fluorescent fixtures? These kits include replacement 

bulbs for existing fluorescent fixtures. 

1 Yes LINTEC2 

2 No LINTEC2 

88 Refused LINTEC2 

99 Don't Know LINTEC2 

 
LINTEC2 Adding up to 100 percent, I'd like for you to tell me what percentage each of these 

technologies made up of all your linear fixture installations and sales in MA from this location. 
READ TECHNOLOGIES SELECTED IN LINTEC1_A THROUGH LINTEC1_H 
 
IF LINTEC1_A = 1, ASK LINTEC2_A; ELSE SKIP TO LINTEC2_B 
LINTEC2_A What percentage of linear systems were T5 lighting systems? 

77 Record percent LINTEC2_B 

101 Refused LINTEC2_B 

102 Don't Know LINTEC2_B 

 
IF LINTEC1_B = 1, ASK LINTEC2_B; ELSE SKIP TO LINTEC2_C 
LINTEC2_B What percentage of linear systems were high performance T8 (HPT8) lighting systems as 

certified by CEE? 

77 Record percent LINTEC2_C 

101 Refused LINTEC2_C 

102 Don't Know LINTEC2_C 

 
IF LINTEC1_C = 1, ASK LINTEC2_C; ELSE SKIP TO LINTEC2_D 
LINTEC2_C What percentage of linear systems were reduced-watt T8s (IF NEEDED:  28W & 25W , 30Ws 

also but not common)? 
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77 Record percent LINTEC2_D 

101 Refused LINTEC2_D 

102 Don't Know LINTEC2_D 

 
IF LINTEC1_D = 1, ASK LINTEC2_D; ELSE SKIP TO LINTEC2_E 
LINTEC2_D What percentage of linear systems were standard 32 watt, 800-series T8s? 

77 Record percent LINTEC2_E 

101 Refused LINTEC2_E 

102 Don't Know LINTEC2_E 

 
IF LINTEC1_E = 1, ASK LINTEC2_E; ELSE SKIP TO LINTEC2_F 
LINTEC2_E What percentage of linear systems were standard 32 watt, 700-series T8s (IF NEEDED:  

affected by 2012 Stds)? 

77 Record percent LINTEC2_F 

101 Refused LINTEC2_F 

102 Don't Know LINTEC2_F 

 
IF LINTEC1_F = 1, ASK LINTEC2_F; ELSE SKIP TO LINTEC2_G 
LINTEC2_F What percentage of linear systems were T12s  (IF NEEDED:  affected by 2012 Stds)? 

77 Record percent LINTEC2_G 

101 Refused LINTEC2_G 

102 Don't Know LINTEC2_G 

 
IF LINTEC1_G = 1, ASK LINTEC2_G; ELSE SKIP TO LINTEC2_H 
LINTEC2_G What percentage of all the linear systems were LED panels that can be used instead of linear 

technologies? 

77 Record percent LINTEC2_H 

101 Refused LINTEC2_H 

102 Don't Know LINTEC2_H 

 
IF LINTEC1_H = 1, ASK LINTEC2_H; ELSE SKIP TO PRCNTCHK 
LINTEC2_H What percentage of linear systems were LED retrofit kits for linear fluorescent fixtures? 

77 Record percent PRCNTCHK 

101 Refused PRCNTCHK 

102 Don't Know PRCNTCHK 

 
PRCNTCHK NOTE:  IF LINTEC2_A THROUGH LINTEC2_H ^= 101 OR 102, THEN 

SUM LINTEC2_A THROUGH LINTEC2_H.  IF SUM OF LINTEC2_A 
THROUGH LINTEC2_H ^= 100%, READ, "I must have recorded something 
incorrectly.  Can we quickly review those numbers?  They should add up to 100 
percent."  REVISE PERCENTAGES WITH RESPONDENT. 

LINTEC3 

 
LINTEC3 LOOP THROUGH FOR ALL MEASURES LINTEC1_A THROUGH LINTEC1_H = 1 WITH 

LINTEC3_A THROUGH LINTEC3_H 
DISPLAY From July 2012 to now, did the share of total lighting systems installed in MA from this 

location for the following technologies increase, decrease, or stay about the same? 
 
LINTEC3_A T5 lighting systems 
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1 Increase LINTEC3_B 

2 Decrease LINTEC3_B 

3 Same LINTEC3_B 

88 Refused LINTEC3_B 

99 Don't Know LINTEC3_B 

 
LINTEC3_B High-performance T8 (HPT8) lighting systems as certified by CEE 

1 Increase LINTEC3_C 

2 Decrease LINTEC3_C 

3 Same LINTEC3_C 

88 Refused LINTEC3_C 

99 Don't Know LINTEC3_C 

 
LINTEC3_C Reduced-watt T8s (IF NEEDED:  28W & 25W , 30Ws also but not common) 

1 Increase LINTEC3_D 

2 Decrease LINTEC3_D 

3 Same LINTEC3_D 

88 Refused LINTEC3_D 

99 Don't Know LINTEC3_D 

 
LINTEC3_D Standard 32 watt, 800-series T8s 

1 Increase LINTEC3_E 

2 Decrease LINTEC3_E 

3 Same LINTEC3_E 

88 Refused LINTEC3_E 

99 Don't Know LINTEC3_E 

 
LINTEC3_E Standard 32 watt, 700-series T8s (IF NEEDED:  affected by 2012 Stds) 

1 Increase LINTEC3_F 

2 Decrease LINTEC3_F 

3 Same LINTEC3_F 

88 Refused LINTEC3_F 

99 Don't Know LINTEC3_F 

 
LINTEC3_F T12s  (IF NEEDED:  affected by 2012 Stds) 

1 Increase LINTEC3_G 

2 Decrease LINTEC3_G 

3 Same LINTEC3_G 

88 Refused LINTEC3_G 

99 Don't Know LINTEC3_G 

 
LINTEC3_G LED panels that can be used instead of linear technologies 
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1 Increase LINTEC3_H 

2 Decrease LINTEC3_H 

3 Same LINTEC3_H 

88 Refused LINTEC3_H 

99 Don't Know LINTEC3_H 

 
LINTEC3_H LED retrofit kits for linear fluorescent fixtures 

1 Increase LEDIntro 

2 Decrease LEDIntro 

3 Same LEDIntro 

88 Refused LEDIntro 

99 Don't Know LEDIntro 

 

LED LIGHTING 
LEDIntro Now I am going to specifically ask you about your sales and installation of LED products 

in existing buildings and new construction and how they are viewed by your commercial 
and industrial customers in MA.  Please answer these questions for installations for 
commercial and industrial customers in MA completed by this location of your company. 

 
IF LINTEC2_G > 0 and LINTEC2_G | IF LINTEC2_H > 0 and LINTEC2_H < 101 ASK LE1; ELSE SKIP 
TO LE3A 
LE1 Between 2012 and 2013, did the share of your general overhead fixture installations or 

retrofits accounted for by LED technologies increase, decrease, or stay about the same? 

1 Increase LE1A 

2 Decrease LE1A 

3 Same LE3A 

88 Refused LE1A 

99 Don't Know LE1A 

 
IF LE1 ^= 3 ASK LE1A; ELSE SKIP TO LE3A 
LE1A What percent of linear fixtures installed did LED panels account for in 2013? [IF NEEDED: 

We would like to know the percent of all linear lighting installed that were LED panels.] 

77 Record percent LE3A 

101 Refused LE3A 

102 Don’t Know LE3A 

 
LE3A During 2013, did any of your customers request installation or proposals for installation of 

LED panels for use in general lighting applications on their own? That is, before your firm 
made its own recommendations? 

1 Yes LE3B 

2 No LE4 

88 Refused LE4 

99 Don't Know LE4 

 
LE3B And how would you characterize the frequency of such requests?  Would you say it was in… 
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1 All cases where LED technology was appropriate LE4 

2 Most cases where LED technology was appropriate LE4 

3 Some cases where LED technology was appropriate LE4 

4 A few cases where LED technology was appropriate LE4 

5 Very few cases where LED technology was appropriate LE4 

6 No cases LE4 

88 Refused LE4 

99 Don't Know LE4 

 
LE4 What do you think is the most important reason that your customers are interested in LED 

panels in general lighting applications?  [DO NOT READ. SELECT ONE ONLY.] 

1 Energy savings LE6 

2 Availability of models that fit the application LE6 

3 Recent decreases in prices LE6 

4 Better light output compared to alternatives LE6 

5 Better looking fixtures compared to alternatives LE6 

6 Utility program support LE6 

7 Marketing by manufacturers LE6 

8 Customer concern for energy costs LE6 

9 Longer useful life/lower maintenance costs LE6 

10 Lower operating costs LE6 

11 Better control, dimmability LE6 

12 Lower UV radiation, less effect on displayed retail items LE6 

13 Customers have no interest in LEDs LE6 

77 Other (specify) LE6 

88 Refused LE6 

99 Don’t Know LE6 

 
LE6 What do you think is the most important reason that some of your customers may hesitate 

to purchase LED panels for use in general overhead applications?  [DO NOT READ. SELECT 
ONE ONLY.] 

1 Lack of appropriate models LE8 

2 High price LE8 

3 Unproven performance LE8 

4 Poor light output LE8 

5 Poor aesthetics LE8 

6 Customers unfamiliar with the technology LE8 

7 Customers do not hesitate to buy LEDs LE8 

77 Other (specify) LE8 

88 Refused LE8 
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99 Don't know LE8 

 
LE8 In your view, what advantages does LED technology, in its current state, offer versus linear 

fluorescents in general commercial lighting applications?  [DO NOT READ.  ACCEPT 
MULTIPLES.] 

1 Longer useful life LE9 

2 Lower maintenance costs LE9 

3 Lower lumen degradation LE9 

4 Better control over lighting levels LE9 

5 Better control over light color LE9 

6 More flexibility for use in different applications LE9 

7 Better fit to existing fixtures or spaces LE9 

8 Fixtures look better LE9 

9 Lower cost to operate LE9 

10 Energy savings LE9 

11 There is no advantage LE9 

77 Other (specify) LE9 

88 Refused LE9 

99 Don't know LE9 

 
 Now I'd like to ask you some questions about your use of LED technologies in 

applications other than general overhead lighting in commercial facilities. 

 
LE9 Which of the following LED technologies that are not linear lighting systems do you sell or 

install?  [MULTIPLES ALLOWED] 

1 Bulbs for medium screw-based fixtures LE10_A 

2 Outdoor Fixtures LE10_A 

3 High bay lighting fixtures LE10_A 

4 LED down-light fixtures LE10_A 

5 LED track fixtures LE10_A 

77 Other LE10_A 

66 None LE10_A 

88 Refused LE10_A 

99 Don't Know LE10_A 

 
 Now I'd like you to tell me what percentage of LED technologies your firm installed in 

2013 were in various applications. 

 
IF LE9 = 1, ASK LE10A; ELSE SKIP TO LE10B 
LE10A In roughly what percentage of your projects did you sell or install LED bulbs for use in 

medium screw based fixtures? 

77 Record percent LE10_B 

101 Refused LE10_B 



 
 

DNV GL  –  Report No. Final Draft, Rev. 3  –  www.dnvgl.com  Page 172

 

102 Don't Know LE10_B 

 
IF LE9 = 2, ASK LE10B; ELSE SKIP TO LE10C 
LE10B What percentage of the total outdoor fixtures your firm installed in 2013 was accounted for 

by LED technologies? 

77 Record percent LE10_C 

101 Refused LE10_C 

102 Don't Know LE10_C 

 
IF LE9 = 3, ASK LE10C; ELSE SKIP TO LE10D 
LE10C What percentage of the total high bay lighting fixtures your firm installed in 2013 was 

accounted for by LED technologies? 

77 Record percent LE10_D 

101 Refused LE10_D 

102 Don't Know LE10_D 

 
IF LE9 = 4, ASK LE10D; ELSE SKIP TO LE10E 
LE10D What percentage of the total down-light fixtures your firm installed in 2013 was accounted 

for by LED technologies? 

77 Record percent LE10_E 

101 Refused LE10_E 

102 Don't Know LE10_E 

 
IF LE9 = 5, ASK LE10E; ELSE SKIP TO LE10H 
LE10E What percentage of the total track fixtures your firm installed in 2013 was accounted for by 

LED technologies? 

77 Record percent LE10_H 

101 Refused LE10_H 

102 Don't Know LE10_H 

 
IF LE9 = 77, ASK LE10H; ELSE SKIP TO LE18 
LE10H What percentage of the total [OTHER APPLICATION] your firm installed in 2013 was 

accounted for by LED technologies? 

77 Record percent LE18 

101 Refused LE18 

102 Don't Know LE18 

 
DISPLAY Now, I’d like to ask a few general questions about your view of the market for LED 

technologies among commercial and industrial customers. 

 
LE18 In which customer segments has demand for LED products been strong?  [DO NOT READ. 

SELECT MULTIPLES] 

1 Offices (non-medical) LE19 

2 Restaurant/Food Service LE19 

3 Food Store (grocery/liquor/convenience) LE19 

4 Agricultural (farms, greenhouses) LE19 
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5 Retail Stores LE19 

6 Warehouse LE19 

7 Hospitals LE19 

8 Health Care (Medical/Dental Offices, nursing homes, etc.) LE19 

9 Education (preschools, K-12) LE19 

10 Universities (Colleges, Community Colleges, Vocational Schools) LE19 

11 Lodging (hotel/rooms) LE19 

12 Public Assembly (church, fitness, theatre, library, museum, convention) LE19 

13 Services (hair, nail, massage, spa, gas, repair) LE19 

14 Industrial (food processing plant, Manufacturing) LE19 

15 Laundry (Coin Operated, Commercial Laundry Facility, Dry Cleaner) LE19 

16 Condo Assoc./Apartment Mgr (Garden Style, Mobile Home Park, High-rise, 
Townhouse) 

LE19 

17 Public Service (fire, police, postal, military) LE19 

77 Other/Do not use unless necessary LE19 

88 Refused LE19 

99 Don’t Know LE19 

 
LE19 How would you describe demand for LED products in the new construction market? Use a 

scale of 1 to 5, where 5 indicates “very high demand” and 1 indicates “very little demand.” 

77 Record rating from 1 to 5 LE20 

0 No demand LE20 

88 Refused LE20 

99 Don't know LE20 

 
LE20 And, how would you describe demand for LED products in the retrofit market? Use a scale of 

1 to 5, where 5 indicates “very high demand” and 1 indicates “very little demand.” 

77 Record rating from 1 to 5 LE22 

0 No demand LE22 

88 Refused LE22 

99 Don't know LE22 

 
 
LE22 Generally, how satisfied have your customers been with the LED technologies they have 

installed?  Would you say it is … 

1 Very satisfied LE27 

2 Somewhat satisfied LE27 

3 Somewhat dissatisfied LE27 

4 Very dissatisfied LE27 

88 Refused LE27 

99 Don't know LE27 
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LE27 Given the trends you have observed in LED technology, do you think the price of LED 
fixtures would need to decrease from their current levels in order for their share of the 
market for general lighting applications to double? 

1 Yes LE27A 

2 No LE28 

101 Refused LE28 

102 Don't Know LE28 

 
LE27A By what percentage do you think LED fixture prices would need to decrease in order for their 

share of the market for general lighting applications to double? 

77 Record percent LE28 

101 Refused LE28 

102 Don't Know LE28 

 
 Now I would like to ask you about your views on LED technologies in your business. 

 
LE28 First, how important do you think promotion of LED technologies is to the competitive 

position of your firm over the next three years.  Do you think it will be … 

1 Very important  LE29 

2 Somewhat important LE29 

3 Not very important LE29 

4 Not at all important LE29 

88 Refused LE29 

99 Don't Know LE29 

 
LE29 Are you aware of any programs operated by utilities or government agencies in your area 

that provide incentives for the installation of LEDs in commercial and industrial facilities? 

1 Yes LE30 

2 No LE31 

88 Refused LE31 

99 Don't Know LE31 

 
LE30  Has your firm completed projects with the assistance of these programs? 

1 Yes LE31 

2 No LE31 

88 Refused LE31 

99 Don't Know LE31 

 
LE31 How important do you think utility or government program support is to increasing the 

market share for LED technologies in the commercial and industrial market?  Would you say 
it is… 

1 Very important  LE32 

2 Somewhat important LE32 

3 Not very important LE32 
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4 Not at all important LE32 

88 Refused LE32 

99 Don't Know LE32 

 
LE32 Finally, do you refer to any of the following technical resources in selecting LED lighting for 

use in your projects?  [ACCEPT MULTIPLES] 

1 Energy Star Qualified LED Products List END 

2 Design Lights Consortium Qualified Products List END 

3 CEE Qualified Products END 

4 No END 

88 Refused END 

99 Don't Know END 

 
END Those are all the questions we have for you today.  In order to ensure you receive the gift 

card, can you please confirm the address you would like us to send it to?  Should we mail it 
to &VERIFY_NAME at &ADDRESS?  
[*NOTE to programmer:  May need to use &CORRECT from question CORRECT if address in 
sample was incorrect.]   

1 Yes T&T 

2 No MAIL_ADD 

 
MAIL_ADD Can you please give me the name and address you would like us to use for the gift card? 

1 Record name and address  T&T 

 
T&T  Thank you for your time. 

 

10.2.4 Non-Residential Customers 

10.2.4.1 Massachusetts Existing Buildings Market Characterization – C&I 
Customer Survey- LED Series 

10.2.4.2 Non-Residential Customer Follow Up Survey 

 

Massachusetts LED Market Effects – COMMERICAL CUSTOMER 
SURVEY 

FINAL - 3/10/2014 
 

INTRODUCTION AND FINDING CORRECT RESPONDENT 
 

OUTCOME1 Hello, my name is [interviewer name] from <FIRM NAME>, calling on behalf of the 
Massachusetts Electric Utilities and program provider Cape Light Compact. THIS IS NOT A 
SALES CALL NOR A SERVICE CALL. We spoke with you last year to discuss your facility’s 
energy using characteristics and at the time you indicated that you have LEDs installed in 
your facility and were willing to speak with us again to discuss these installations in more 
detail. At the time of our previous conversation, we were told [contact] was the best person 

to speak with regarding your facility’s LEDs.  May I please speak with [contact]? 
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[IF NEEDED: This is a fact-finding survey only, authorized by the Massachusetts Electric 
Utilities and program provider Cape Light Compact.] 
 
[IF NEEDED: We are following up on a study from 2013 that discussed energy use at your 

facility.] 
 
[IF NEEDED:  The Massachusetts Electric Utilities and Cape Light Compact are interested in 
understanding the current market for LEDs in Massachusetts] 

 
[Note: Reschedule or arrange for a callback as needed.] 

 
[Only read if a different person is reached after gatekeeper] 
We are calling you today based on responses you gave to a previous survey about your 
facility’s energy use. At that time you indicated that you have LEDs installed in your facility 
and were willing to speak with us again to discuss these installations in more detail. Are you 
still the best person at this facility for us to talk about your LED purchases? 
 

[Only mention when the correct person is on the phone] 

Comment Before we start, I would like to inform you that for quality purposes, this call may be 
monitored by my supervisor. Your input will allow the Massachusetts electric utilities 
and Cape Light Compact to build and maintain better energy savings programs for 
customers like you. And we would like to remind you that your responses will not be 
connected with your organization in any way. 

 

 

 
 
 
 
SCREENER 

For verification purposes only, may I please have your name? 

SCRN_ADDR First, I'd like to ask you a few questions about your organization and facility. Our records 
show your firm is located at &ADDRESS in &CITY.  Is that correct? 
[CONTINUE IF ADDRESS REPORTED BY RESPONDENT IS SIMILAR ENOUGH] 

1 Yes   

2 No CORRECT 

88 Refused COMMENT 

99 Don’t know COMMENT 

 
COMMENT We were attempting to reach the owner or occupant of,  &ADDRESS, and since you cannot 

confirm this address, those are all the questions that we have for you today, on behalf of 
&UTILITY, thank you for your time. 

 
CORRECT May I have your correct address? 

&CORRECT Corrected Address COMPARE 

 
COMPARE Are you knowledgeable about the facility located at …..&ADDRESS? 

Computer Address - &ADDRESS 
Corrected Address - &CORRECT 

1 They know about…..&ADDRESS BUSINESS_NAME 

2 They don't know COMMENT2 
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COMMENT2 We were attempting to reach the owner or occupant of  &ADDRESS in &CITY, and since that 

does not match your address, then we must have mis-dialed the telephone number. Those 
are all the questions that we have for you today, on behalf of the Massachusetts Electric 
Utilities and Cape Light Compact. Thank you for your time and cooperation. 

 
BUSINESS_NAME May I please confirm your company name? 

&BUSINES
S_NAME 

Get Business name PROP_MGR 

88 Refused PROP_MGR 

99 Don't Know PROP_MGR 

 
It is very important that all the questions and answers we give today are in regards to the 
facility located at.....&ADDRESS. 

PROP_MGR Do you occupy the facility located at ....&ADDRESS ...or are you a 
property manager or facilities manager located at another address? 

 

1 Occupy this address FM070 

2 Property manager (landlord) located at another address FM070 

3 Facilities manager located at another address FM070 

77 OPEN\Other-record FM070 

88 Refused FM070 

99 Don’t know FM070 

 
Comment The questions in this survey will refer to your “FACILITY,” which means ALL of the 

buildings and tenants serviced by &UTILITY under the following billing address: 

&SERV_ADDR.  [INTERVIEWERS SHOULD RE-READ THIS STATEMENT AS NEEDED 
THROUGHOUT THE SURVEY TO REMIND THE RESPONDENTS]  

 
FM070 How many people are currently working at the facility, including both full and part time? 

Please include only those that work for your business at this location. (IF DON'T KNOW ASK 

FOR BEST GUESS) 

&NUM Number of people FM050M 

88 Refused FM050M 

99 Don't know FM050M 

 
  IF <BC1D1=1> ASK FM050M, otherwise SKIP to CC5 
FM050M Previously you mentioned that your retail store was a laundry facility. What type of 

laundry facility is this? Would you say…..[READ] 

1 Coin Operated CC5 

2 Commercial Laundry Facility CC5 

3 Dry Cleaners CC5 

77 OPEN\Other@-Do not use unless necessary CC5 

88 Refused CC5 

99 Don’t know CC5 

 

CUSTOMER CHARACTERISTICS 
Now, I'd like to ask you a few questions regarding your facility. 

 
ASK IF <RC6 in (3, 97, 98)>; ELSE SKIP TO CC5A 
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CC5 Does your organization pay the electric and/or gas utility bill for this location? [IF NEEDED: 
We are interested in whether you pay for the utilities at this location or if the tenants are 
responsible for the bills.]   

1 Yes, electric only CC5b 

2 Yes, gas only CC5b 

3 Yes, both gas and electric CC5b 

4 No CC11 

88 Refused CC11 

99 Don’t know CC11 

 
ASK IF <RC6 = 2>, ELSE SKIP TO CC5B 

CC5A Which of the following best describes how your organization pays the electric and/or gas 
utility bill for your space at this facility? Would you say… 

1 You pay &UTILITY directly CC5b 

2 You pay a fee to your landlord that varies according to the size of the 
total utility bill 

CC11 

3 You pay a fixed fee to your landlord CC11 

4 You do not pay for electric and gas utilities OR CC11 

77 OPEN\Some other arrangement CC11 

88 Refused CC11 

99 Don't know CC11 

 
ASK IF <RC6 = 1 or CC5 = 1, or CC5A =1>; ELSE SKIP TO CC11  

CC5B How often does your organization review the electric and/or gas utility bill charges? Would 
you say… 

1 More than once a month CC11 

2 Monthly CC11 

3 Less frequently than monthly CC11 

4 Don't review the utility bill CC11 

5 Don't review the utility bill, have set up automatic payment CC11 

88 Refused CC11 

99 Don't know CC11 

 
CC11  In what year was this facility last remodeled?  

&YRB Year BC090 

66 Never Remodeled BC090 

88 Refused CC11a 

99 Don’t know CC11a 

 
ASK IF CC11 in (88, 99); ELSE SKIP TO CC12a 

CC11A  Would you say the last remodeling was done …. [READ RESPONSES.] 

1 Between 2009 and Present BC090 

2 Between 2006 and 2008 BC090 

3 Between 2000 and 2005 BC090 

4 In the 1990's BC090 

5 1980's BC090 

6 1970's BC090 

7 1960's BC090 
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8 1950's BC090 

9 Before 1950 BC090 

88 Refused BC090 

99 Don’t know BC090 

  
 

Please create the following flags/Macro variables 
IF <BC05 = 1> then create NC = 1 
IF CC11 = Greater than or equal to 2009 or CC11a = 1 then create Remodel = 1 

 

ADDITIONAL FACILITY CHARACTERISTICS 
 
BC090 Has the square footage of the facility increased, decreased or remained the same since 

January 2009? 

1 Increase in square footage BC100 

2 Decrease in square footage BC110 

3 Stayed the same LC3 

88 Refused LC3 

99 Don't know LC3 

 
BC100  How many square feet were added? 

&SQFTA Square feet BC120 

88 Refused BC120 

99 Don't know BC120 

 
BC110  By how many square feet was the facility reduced? 

&SQFTR Square feet BC120 

88 Refused BC120 

99 Don't know BC120 

 
BC120  In what year did this &BC090 occur? 

1 2009 LC3 

2 2010 LC3 

3 2011 LC3 

4 2012 LC3 

5 2013 LC3 

6 2014 LC3 

88 Refused LC3 

99 Don't know LC3 

 

CUSTOMER ATTITUDE 
I have a few general questions about your organization's lighting purchases. [We are not 

selling anything] 
 
LC3 Has your organization assigned responsibility for controlling energy usage and costs to any 

of the following? [READ LIST] 

1 An in-house staff person  GL1 

2 A group of staff GL1 

3 An outside contractor GL1 
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4 No GL1 

88 Refused GL1 

99 Don't know GL1 

 
GL1  Who purchases the lighting for your facility? [Allow multiple responses] 

1 Self or other employee GL2 

2 Contractor Con2 

3 Property Manager PC3 

77 OPEN\Other-record Comment_LP 

88 Refused Comment_LP 

99 Don’t know Comment_LP 

 
Ask if they respond to more than one answer in GL1 

GL1A  Who purchases the MAJORITY of your lighting versus secondary lighting purchases? 

1 Self or other employee PC3 

2 Contractor PC3 

3 Property Manager PC3 

77 OPEN\Other-record PC3 

88 Refused PC3 

99 Don’t know PC3 

 
Ask if GL1=3  

PC3 Which of the following best describes how your property manager replaces burned out bulbs? 

1 They leave spare bulbs for you to replace as needed LI_REM 

2 They come out and replace each time a bulb burns out LI_REM 

3 They come out and replace after a few bulbs burn out LI_REM 

77 OPEN\Other-schedule LI_REM 

88 Refused LI_REM 

99 Don’t know LI_REM 

 
Ask if GL1=2  

CON2  Which of the following best describes how your contractor replaces burned out bulbs? 

1 They leave spare bulbs for you to replace as needed LI_REM 

2 They come out and replace each time a bulb burns out LI_REM 

3 They come out and replace after a few bulbs burn out LI_REM 

77 OPEN\Other-schedule LI_REM 

88 Refused LI_REM 

99 Don’t know LI_REM 

 
Ask GL2-GL3A if GL1 or GL1A=1 

GL2  Which of the following best describes your lighting purchases? 

1 You buy lighting as it burns out GL3 

2 You buy lighting in bulk GL3 

3 You buy lighting on a regular schedule GL3 

4 You buy lighting in bulk on a regular schedule GL3 

77 OPEN\Other-schedule GL3 

88 Refused GL3 
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99 Don’t know GL3 

 
GL3  Where does your firm make the MAJORITY of the lighting purchases? 

1 Drug Stores GL3a 

2 Grocery Stores GL3a 

3 Convenience Stores GL3a 

4 Small Hardware Stores GL3a 

5 Large Hardware Stores (Home Depot, Lowes) GL3a 

6 Club Stores (Costco, Sam's Club) GL3a 

7 Online GL3a 

8 Directly from distributor or contractor GL3a 

9 Mass merchandise stores (Target/Walmart/Staples) GL3a 

10 Lighting stores GL3a 

11 Electronic stores (Frys, Best buy) GL3a 

12 Discount stores (Smart & Final, 99 Cents store) GL3a 

77 OPEN\Other-record GL3a 

88 Refused GL3a 

99 Don’t know GL3a 

 
GL3A  Where else do you make lighting purchases? 

1 Drug Stores LI_REM 

2 Grocery Stores LI_REM 

3 Convenience Stores LI_REM 

4 Small Hardware Stores LI_REM 

5 Large Hardware Stores (Home Depot, Lowes) LI_REM 

6 Club Stores (Costco, Sam's Club) LI_REM 

7 Online LI_REM 

8 Directly from distributor or contractor LI_REM 

9 Mass merchandise stores (Target/Walmart/Staples) LI_REM 

10 Lighting stores LI_REM 

11 Electronic stores (Frys, Best buy) LI_REM 

12 Discount stores (Smart & Final, 99 Cents store) LI_REM 

66 No Where Else LI_REM 

77 OPEN\Other-record LI_REM 

88 Refused LI_REM 

99 Don’t know LI_REM 

 

LIGHTING PURCHASERS 
Comment_LP Next, I would like to discuss any lighting equipment you might have installed … 

 
ASK IF Remodel =1 ELSE Skip to LSP2 

LI_REM Earlier you mentioned your facility had been remodeled. During this remodel did you install 
any lighting equipment or systems including controls, ballasts, or fixtures? 

1 Yes LSP2 
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2 No OCC1 

88 Refused OCC1 

99 Don't know OCC1 

 
Skip if NC = 1 and Remodel = 1 

L_MSP1 Since January 2009, have you installed any lighting equipment? This does not include 
replacing burned out bulbs or linear tubes. Rather we are referring to installing or replacing 
fixtures, ballasts, and controls. 

1 Yes LSP2 

4 No OCC1 

88 Refused OCC1 

99 Don't know OCC1 

 
LSP2 What type of fixtures, ballasts or light controls were installed as part 

of your facility’s lighting projects since 2009? [SELECT ALL THAT 
APPLY, AFTER EACH RESPONSE, PROMPT WITH,]  

LIGHT_TECH1
B 

1 High performance T8 LMSP_2 

2 T8 fluorescent fixtures (1in. diameter bulbs) LMSP_2 

3 T10 fluorescent fixtures LMSP_2 

4 T12 Fixtures (1.5in. diameter bulbs) LMSP_2 

5 HID (high-intensity discharge) fixtures-compact LMSP_2 

6 Compact Fluorescent, Screw-in Modular LMSP_2 

7 Compact Fluorescent, Hardwire LMSP_2 

8 Incandescent LMSP_2 

9 Exit Signs, Compact Fluorescent LMSP_2 

10 Exit Signs, LED LMSP_2 

11 Halogen LMSP_2 

12 Install Reflectors LMSP_2 

13 Electronic Ballast LMSP_2 

14 Magnetic Ballast LMSP_2 

15 Lighting Controls, Time Clock LMSP_2 

16 Lighting Controls, Occupancy Sensor LMSP_2 

17 Lighting Controls, Bypass/Delay Timers LMSP_2 

18 Lighting Controls, Photocell LMSP_2 

19 Other Fluorescent LMSP_2 

20 Fat/Thick Tubes LMSP_2 

21 Skinny/Thin Tubes LMSP_2 

22 T5 Fixtures (5/8in. diameter) LMSP_2 

23 LED bulbs that replace screw-in bulbs  LMSP_2 

24 LED light sources that replace linear fluorescent bulbs LMSP_2 

25 Built-in overhead fixtures that use LED technology LMSP_2 

26 Built-in LED fixtures that provide task or display lighting LMSP_2 

77 OPEN\Other-Record LMSP_2 

0 No lighting was installed OCC1 

88 Refused OCC1 

99 Don't Know OCC1 
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Loop for first 3 mentioned L_MSP2 to LI26 

 
L_MSP2 How many  LIGHTING_TECH1 did you buy for this facility? 

1 {Record Number} at this facility LI17 

88 Refused LI17 

99 Don't know LI17 

 
ASK IF LIGHT_TECH1B=5 ; ELSE SKIP TO LI19 

LI17 Were the HID lamps installed High Pressure Sodium, Metal Halide, Mercury Vapor, or 
Incandescent? 

1 High pressure sodium LI19 

2 Metal Halide LI19 

3 Mercury Vapor LI19 

4 Incandescent LI19 

88 Refused LI19 

99 Don't know LI19 

 
ASK If LI_REM = 1 or L_MSP1=1 

LI19 In what year did you install these LIGHTING_TECH1? (PROBE FOR BEST GUESS) [ACCEPT 
MULTIPES] 

1 Prior to 2009 LI23 

2 2009 LI23 

3 2010 LI23 

4 2011 LI23 

5 2012 LI23 

6 2013 LI23 

7 2014 LI23 

88 Refused LI23 

99 Don't know LI23 

 
LI23  Did you receive a rebate for the purchase of the &LIGHTING_TECH1?   

1 Yes LI24 

2 No LI24 

88 Refused LI24 

99 Don't know LI24 

 
Next I'd like to ask you a few questions about the equipment that was removed and replaced 

when you installed the &LIGHT_TECH1… 
 
LI24 What type of lighting was removed and replaced when you installed the &LIGHT_TECH1? 

[ACCEPT MULTIPLES] 

1 High performance T8 LI26 

2 T8 fluorescent fixtures (1” diameter bulbs) LI26 

3 T10 fluorescent fixtures LI26 

4 T12 Fixtures (1.5” diameter bulbs) LI26 

5 HID (High Intensity Discharge) Fixtures-Compact LI26 

6 Compact Fluorescent, Screw-in Modular LI26 
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7 Compact Fluorescent, Hardwire LI26 

8 Incandescent LI26 

9 Exit Signs, Compact Fluorescent LI26 

10 Exit Signs, LED LI26 

11 Halogen LI26 

12 Install Reflectors LI26 

13 Electronic Ballast LI26 

14 Magnetic Ballast LI26 

15 Lighting Controls, Time Clock LI26 

16 Lighting Controls, Occupancy Sensor LI26 

17 Lighting Controls, Bypass/Delay Timers LI26 

18 Lighting Controls, Photocell LI26 

19 Other Fluorescent LI26 

20 Fat/Thick Tubes LI26 

21 Skinny/Thin Tubes LI26 

22 T5 Fixtures (5/8” diameter) LI26 

23 LED bulbs that replace screw in bulbs  LI26 

24 LED light sources that replace linear fluorescent bulbs LI26 

25 Built-in overhead fixtures that use LED technology LI26 

26 Built-in LED fixtures that provide task or display lighting LI26 

27 Incandescent Exit Sign LI26 

66 NEW Equipment-didn't replace anything Comment 

77 OPEN\Other @-Record LI26 

99 Don't Know LI26 

 
LI26 Approximately how old were the lights that were removed/replaced by the &LIGHT_TECH1? 

1 Less than 5 years old Comment 

2 Between 5 and 10 years old Comment 

3 Between 10 and 15 years old Comment 

4 More than 15 years old Comment 

88 Refused Comment 

99 Don't know Comment 

 
END LIGHTING MEASURE LOOP 
 

Comment Thank you for discussing each lighting purchase that you’ve made 
since January 2009.  Please consider all of those lighting purchases 
when answering these next questions. 

LI30 

 
ASK IF L_MSP1=1 or LI_Rem  = 1 ; ELSE SKIP TO OCC1 

LI30 Considering all of the lighting changes we just discussed, approximately what percentage of 
the facility’s lighting was affected by those changes? 

% Percent OCC1 

101 Refused LI30_1 

102 Don't know LI30_1 
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LI30_1  Would you say it is… 

1 1-10% OCC1 

2 11-20% OCC1 

3 21-40% OCC1 

4 41-60% OCC1 

5 61-80% OCC1 

6 81-100% OCC1 

88 Refused OCC1 

99 Don't know OCC1 

 
OCCUPANCY SENSORS 
ASK if LSP2 ~= 16 

OCC1  Do you have occupancy sensors at your facility? 

1 Yes LEDS1 

2 No  LEDS1 

88 Refused LEDS1 

99 Don't know LEDS1 

 
LED EQUIPMENT BATTERY 
 

Earlier you mentioned that your organization had installed LED lighting technology.  This 

next section is about your experience with LED LIGHTING TECHNOLOGY. 
 
LEDS8A  Which types of LEDs do you have INSTALLED in your facility? [Read list] 

1 LED bulbs that replace typical screw-in light bulbs [IF NEEDED:  That 
is: medium screw-based bulbs.] 

LEDS9 

2 Spotlight LEDs [If needed: These include floodlight or reflector LEDs, 
such as BR-40, R-30, PAR-30, and MR-16 LEDs.  These look like 
regular flood lights/spot lights and they’re often used in recessed 
fixtures or in outdoor security fixtures, including floodlight or reflector 
LEDs] 

LEDS9 

3 LED light sources that replace linear fluorescent lamps LEDS9 

4 Globe LEDs [If needed: These are round bulbs and they’re sometimes 
used in bathroom vanity fixtures] 

LEDS9 

5 Overhead LED light fixtures for general lighting applications LEDS9 

6 Overhead LED light fixtures for high bay lighting applications; that is: 
for ceiling heights greater than 13 feet 

LEDS9 

7 Standing or desk fixtures for task lighting LEDS9 

8 Under-cabinet or other forms of built-in task lighting LEDS9 

9 Case or display lighting LEDS9 

10 Outdoor display lighting LEDS9 

11 Retail signage or decorative lighting LEDS9 

12 LED exit signs LEDS9 

13 LED parking/garage lighting LEDS9 

77 Other LEDs [SPECIFY:___] LEDS9 

88 REFUSED LEDS14 
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99 DON'T KNOW LEDS14 

 
Loop for ALL Mentioned in LEDS8a 

 
LEDS9  Approximately how many LED_TECH1 are currently installed in this facility?  

1 Record Number LEDS11 

88 Refused LEDS11 

99 Don't Know LEDS11 

 
  Loop for ALL Mentioned in LEDS8a 
LEDS11  What year did you install the LED_TECH1? 

6 2014 LEDS12 

5 2013 LEDS12 

1 2012 LEDS12 

2 2011 LEDS12 

3 2010 LEDS12 

4 2009 or Before LEDS12 

88 Refused LEDS12 

99 Don’t know LEDS12 

 
Display Next I'd like to ask you a few questions about the equipment that was removed and 

replaced when you installed the &LED_TECH1… 

 
LEDS12 What type of lighting was removed and replaced when you installed the &LED_TECH1? 

[Allow multiple responses] 

1 Incandescent LEDS13 

2 CFL LEDS13 

3 Linear Flourescent LEDS13 

4 HID LEDS13 

5 LED LEDS13 

66 NEW Equipment-didn't replace anything LEDS13 

77 OPEN\Other-Record LEDS13 

88 REFUSED LEDS13 

99 DON'T KNOW LEDS13 

 
 
LEDS13 Through what type of business did you purchase this &LED_TECH1? [Allow multiple 

responses] 

1 Supply House/Distributor LEDS10a 

2 Contractor LEDS10a 

3 Home Center LEDS10a 

4 Retailer LEDS10a 

5 Direct from Manufacurer LEDS10a 
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77 OPEN\Other-Record LEDS10a 

88 REFUSED LEDS10a 

99 DON'T KNOW LEDS10a 

 
 
  End Loop  
 
  Reference ONLY for LEDS10a NOT CODED 

1 General overhead lighting other than high bay [LEDS8a = 5] LEDS10a 

2 High bay lighting [LEDS8a = 6] LEDS10a 

3 Task lighting [LEDS8a = 7 or 8] LEDS10a 

4 Retail display lighting [LEDS8a = 9 or 11] LEDS10a 

5 Exterior Outdoor lighting [LEDS8a = 10] LEDS10a 

77 Other [SPECIFY] LEDS10a 

88 Refused LEDS14 

99 Don't Know LEDS14 

 
LOOP for all Mentioned in LEDS8a 

LEDS10A Earlier you stated you facility used LED FIXTURES for … &LED_TECH (5-11) .  Approximately 
what percentage of your facility do these fixtures provide lighting? 

1 Enter Percent LEDS14 

101 Refused LEDS14 

102 Don’t know LEDS14 

 
LEDS14 Did you receive a rebate or other financial incentive from a party other than the 

manufacturer for installing the any or all of the LED equipment in your facility? 

1 Yes - all of them LEDS15 

2 Yes - some of them  LEDS15 

3 No LEDS15 

88 Refused LEDS15 

99 Don’t know LEDS15 

 
LEDS15 Was an electrical or lighting installation contractor involved in the selection of the LED 

equipment you installed in your facility? 

1 Yes LEDS 16 

2 No LEDS17 

88 Refused LEDS17 

99 Don’t know LEDS17 

 
LEDS16 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the contractor have on your decision to purchase LED lighting products 
for use in your facility?   

1 ENTER ANSWER LEDS17 

88 Refused LEDS17 
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99 Don’t know LEDS17 

 
LEDS17 Was a lighting or electrical equipment distributor involved in the selection of the LED 

equipment you installed in your facility? 

1 Yes LEDS18 

2 No LEDS19 

88 Refused LEDS19 

99 Don’t know LEDS19 

 
LEDS18 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the distributor have on your decision to purchase LED lighting products 
for use in your facility?  ENTER 1 TO 10, 88 FOR REFUSED; 99 FOR DON'T KNOW 

1 ENTER ANSWER LEDS19 

88 Refused LEDS19 

99 Don’t know LEDS19 

 
LEDS19 Was a lighting designer or engineer involved in the selection of the LED equipment you 

installed in your facility? 

1 Yes LEDS20 

2 No LEDS21 

88 Refused LEDS21 

99 Don’t know LEDS21 

 
LEDS20 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the lighting designer or engineer have on your decision to purchase LED 
lighting products for use in your facility? 

1 ENTER ANSWER LEDS21 

88 Refused LEDS21 

99 Don’t know LEDS21 

 
LEDS21 What was your primary reason for selecting LED lighting equipment for use in your facility? 

[DO NOT READ; MARK ONE ONLY] 

1 Save Money LEDS22 

2 Save energy LEDS22 

3 Environmental initiative/responsibility LEDS22 

4 Available rebates/coupons LEDS22 

5 Longer useful life; lower maintenance cost LEDS22 

6 Improve lighting quality LEDS22 

7 Improved control over lighting LEDS22 

8 Better aesthetics for the space LEDS22 

77 Other [Specify_______] LEDS22 

78 NOSCREEN OPEN \Other@-describe\ LEDS22 

88 Don’t know LEDS23 
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99 Refused LEDS23 

 
LEDS22   Were there other reasons? [DO NOT READ; MULTIPLE RESPONSE] 

1 Save Money LEDS23 

2 Save energy LEDS23 

3 Environmental initiative/responsibility LEDS23 

4 Available rebates/coupons LEDS23 

5 Longer useful life; lower maintenance cost LEDS23 

6 Improve lighting quality LEDS23 

7 Improved control over lighting LEDS23 

8 Better aesthetics for the space LEDS23 

66 No Other LEDS23 

77 Other [Specify_______] LEDS23 

88 Don’t know LEDS23 

99 Refused LEDS23 

 
LEDS23 On a scale of 0 to 10 where 0 means not at all satisfied and 10 means very satisfied, how 

satisfied are you with the performance of the LED lighting equipment you have installed? 

1 ENTER ANSWER LEDS24 

88 Refused LEDS24 

99 Don’t know LEDS24 

 
LEDS24 With which aspects of the LED lighting equipment performance have you been most satisfied? 

[DO NOT READ; MULTIPLE RESPONSE] 

1 Light quality LEDS25 

2 Controllability LEDS25 

3 Aesthetics LEDS25 

4 Product life LEDS25 

5 Flexibility in adapting the product to specific lighting needs LEDS25 

6 Not satisfied at all LEDS25 

7 Energy savings LEDS25 

77 Other [Specify] LEDS25 

88 Refused LEDS25 

99 Don’t know LEDS25 

 
LEDS25 What aspect of the LED lighting equipment performance have not been satisfactory? [DO 

NOT READ; MULTIPLE RESPONSE] 

1 Light quality END. 

2 Controllability END. 

3 Aesthetics END. 

4 Product life END. 
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5 Flexibility in adapting the product to specific lighting needs END. 

6 No aspect has been unsatisfactory END. 

7 Other [Specify] END. 

88 Refused END. 

99 Don’t know END. 

 
END. Those are all the questions I have for you today. On behalf of the 

Massachusetts electric utilities, I would like to thank you very much 
for your kind cooperation. Have a good day.   

T&T 

 

LED EQUIPMENT BATTERY 
 

Earlier you mentioned that your organization had installed LED lighting technology.  This 
next section is about your experience with LED LIGHTING TECHNOLOGY. 

 
LEDS8A  Which types of LEDs do you have INSTALLED in your facility? [Read list] 

1 LED bulbs that replace typical screw-in light bulbs [IF NEEDED:  That 
is: medium screw-based bulbs.] 

LEDS9 

2 Spotlight LEDs [If needed: These include floodlight or reflector LEDs, 
such as BR-40, R-30, PAR-30, and MR-16 LEDs.  These look like 

regular flood lights/spot lights and they’re often used in recessed 
fixtures or in outdoor security fixtures, including floodlight or reflector 
LEDs] 

LEDS9 

3 LED light sources that replace linear fluorescent lamps LEDS9 

4 Globe LEDs [If needed: These are round bulbs and they’re sometimes 
used in bathroom vanity fixtures] 

LEDS9 

5 Overhead LED light fixtures for general lighting applications LEDS9 

6 Overhead LED light fixtures for high bay lighting applications; that is: 

for ceiling heights greater than 13 feet 

LEDS9 

7 Standing or desk fixtures for task lighting LEDS9 

8 Under-cabinet or other forms of built-in task lighting LEDS9 

9 Case or display lighting LEDS9 

10 Outdoor display lighting LEDS9 

11 Retail signage or decorative lighting LEDS9 

12 LED exit signs LEDS9 

13 LED parking/garage lighting LEDS9 

77 Other LEDs [SPECIFY:___] LEDS9 

88 REFUSED LEDS14 

99 DON'T KNOW LEDS14 

 
Loop for ALL Mentioned in LEDS8a 

 
LEDS9  Approximately how many LED_TECH1 are currently installed in this facility?  

1 Record Number LEDS11 

88 Refused LEDS11 

99 Don't Know LEDS11 
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  Loop for ALL Mentioned in LEDS8a 
LEDS11  What year did you install the LED_TECH1? 

6 2014 LEDS12 

5 2013 LEDS12 

1 2012 LEDS12 

2 2011 LEDS12 

3 2010 LEDS12 

4 2009 or Before LEDS12 

88 Refused LEDS12 

99 Don’t know LEDS12 

 
Display Next I'd like to ask you a few questions about the equipment that was removed and 

replaced when you installed the &LED_TECH1… 

 
LEDS12 What type of lighting was removed and replaced when you installed the &LED_TECH1? 

[Allow multiple responses] 

1 Incandescent LEDS13 

2 CFL LEDS13 

3 Linear Flourescent LEDS13 

4 HID LEDS13 

5 LED LEDS13 

66 NEW Equipment-didn't replace anything LEDS13 

77 OPEN\Other-Record LEDS13 

88 REFUSED LEDS13 

99 DON'T KNOW LEDS13 

 
 
LEDS13 Through what type of business did you purchase this &LED_TECH1? [Allow multiple 

responses] 

1 Supply House/Distributor LEDS10a 

2 Contractor LEDS10a 

3 Home Center LEDS10a 

4 Retailer LEDS10a 

5 Direct from Manufacurer LEDS10a 

77 OPEN\Other-Record LEDS10a 

88 REFUSED LEDS10a 

99 DON'T KNOW LEDS10a 

 
 
  End Loop  
 
  Reference ONLY for LEDS10a NOT CODED 
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1 General overhead lighting other than high bay [LEDS8a = 5] LEDS10a 

2 High bay lighting [LEDS8a = 6] LEDS10a 

3 Task lighting [LEDS8a = 7 or 8] LEDS10a 

4 Retail display lighting [LEDS8a = 9 or 11] LEDS10a 

5 Exterior Outdoor lighting [LEDS8a = 10] LEDS10a 

77 Other [SPECIFY] LEDS10a 

88 Refused LEDS14 

99 Don't Know LEDS14 

 
LOOP for all Mentioned in LEDS8a 

LEDS10A Earlier you stated you facility used LED FIXTURES for … &LED_TECH (5-11) .  Approximately 
what percentage of your facility do these fixtures provide lighting? 

1 Enter Percent LEDS14 

101 Refused LEDS14 

102 Don’t know LEDS14 

 
LEDS14 Did you receive a rebate or other financial incentive from a party other than the 

manufacturer for installing the any or all of the LED equipment in your facility? 

1 Yes - all of them LEDS15 

2 Yes - some of them  LEDS15 

3 No LEDS15 

88 Refused LEDS15 

99 Don’t know LEDS15 

 
LEDS15 Was an electrical or lighting installation contractor involved in the selection of the LED 

equipment you installed in your facility? 

1 Yes LEDS 16 

2 No LEDS17 

88 Refused LEDS17 

99 Don’t know LEDS17 

 
LEDS16 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the contractor have on your decision to purchase LED lighting products 
for use in your facility?   

1 ENTER ANSWER LEDS17 

88 Refused LEDS17 

99 Don’t know LEDS17 

 
LEDS17 Was a lighting or electrical equipment distributor involved in the selection of the LED 

equipment you installed in your facility? 

1 Yes LEDS18 

2 No LEDS19 

88 Refused LEDS19 
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99 Don’t know LEDS19 

 
LEDS18 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the distributor have on your decision to purchase LED lighting products 
for use in your facility?  ENTER 1 TO 10, 88 FOR REFUSED; 99 FOR DON'T KNOW 

1 ENTER ANSWER LEDS19 

88 Refused LEDS19 

99 Don’t know LEDS19 

 
LEDS19 Was a lighting designer or engineer involved in the selection of the LED equipment you 

installed in your facility? 

1 Yes LEDS20 

2 No LEDS21 

88 Refused LEDS21 

99 Don’t know LEDS21 

 
LEDS20 On a scale of 0 to 10 where 0 means not at all influential and 10 means very influential, how 

much influence did the lighting designer or engineer have on your decision to purchase LED 
lighting products for use in your facility? 

1 ENTER ANSWER LEDS21 

88 Refused LEDS21 

99 Don’t know LEDS21 

 
LEDS21 What was your primary reason for selecting LED lighting equipment for use in your facility? 

[DO NOT READ; MARK ONE ONLY] 

1 Save Money LEDS22 

2 Save energy LEDS22 

3 Environmental initiative/responsibility LEDS22 

4 Available rebates/coupons LEDS22 

5 Longer useful life; lower maintenance cost LEDS22 

6 Improve lighting quality LEDS22 

7 Improved control over lighting LEDS22 

8 Better aesthetics for the space LEDS22 

77 Other [Specify_______] LEDS22 

78 NOSCREEN OPEN \Other@-describe\ LEDS22 

88 Don’t know LEDS23 

99 Refused LEDS23 

 
LEDS22   Were there other reasons? [DO NOT READ; MULTIPLE RESPONSE] 

1 Save Money LEDS23 

2 Save energy LEDS23 

3 Environmental initiative/responsibility LEDS23 

4 Available rebates/coupons LEDS23 
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5 Longer useful life; lower maintenance cost LEDS23 

6 Improve lighting quality LEDS23 

7 Improved control over lighting LEDS23 

8 Better aesthetics for the space LEDS23 

66 No Other LEDS23 

77 Other [Specify_______] LEDS23 

88 Don’t know LEDS23 

99 Refused LEDS23 

 
LEDS23 On a scale of 0 to 10 where 0 means not at all satisfied and 10 means very satisfied, how 

satisfied are you with the performance of the LED lighting equipment you have installed? 

1 ENTER ANSWER LEDS24 

88 Refused LEDS24 

99 Don’t know LEDS24 

 
LEDS24 With which aspects of the LED lighting equipment performance have you been most satisfied? 

[DO NOT READ; MULTIPLE RESPONSE] 

1 Light quality LEDS25 

2 Controllability LEDS25 

3 Aesthetics LEDS25 

4 Product life LEDS25 

5 Flexibility in adapting the product to specific lighting needs LEDS25 

6 Not satisfied at all LEDS25 

7 Energy savings LEDS25 

77 Other [Specify] LEDS25 

88 Refused LEDS25 

99 Don’t know LEDS25 

 
LEDS25 What aspect of the LED lighting equipment performance have not been satisfactory? [DO 

NOT READ; MULTIPLE RESPONSE] 

1 Light quality END. 

2 Controllability END. 

3 Aesthetics END. 

4 Product life END. 

5 Flexibility in adapting the product to specific lighting needs END. 

6 No aspect has been unsatisfactory END. 

7 Other [Specify] END. 

88 Refused END. 

99 Don’t know END. 
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END. Those are all the questions I have for you today. On behalf of the 
Massachusetts electric utilities, I would like to thank you very much 
for your kind cooperation. Have a good day.   

T&T 
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About DNV GL 
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 
advance the safety and sustainability of their business. We provide classification and technical assurance 

along with software and independent expert advisory services to the maritime, oil and gas, and energy 
industries. We also provide certification services to customers across a wide range of industries. Operating in 
more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the world 
safer, smarter and greener. 


