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Executive Summary  
On behalf of the Massachusetts ENERGY STAR® Lighting program 
administrators (PAs), the evaluation team of NMR Group, Inc., and 
Lockheed Martin conducted a shelf-stocking and price survey to 
evaluate the impact of the Mass Save® residential lighting program on 
consumer retail lighting in Massachusetts.  

OBJECTIVES 
The objectives of this study are as follows: 

 To determine the amount of shelf area dedicated to LED, CFL, halogen, and 
incandescent lamps in retail stores in Massachusetts and New York 

 To examine the characteristics of these lamps, their prices, and how they are 
displayed by retailers 

 To gauge the impact of program support on shelf-stocking practices and pricing in 
Massachusetts compared to a non-program area, New York 

 To show how shelf-stocking practices have changed over time in Massachusetts 
 To explore web scraping as a complementary method to store visits for shelf-

stocking studies 

METHODOLOGY 
The evaluation team visited 100 stores in Massachusetts (conducted by Lockheed Martin) 
and 30 stores in New York (conducted by NMR) between October and December 2016. 
The team inventoried 166,994 LED, CFL, incandescent, and halogen lamp packages, 
representing 391,913 lamps.  

All of the stores in Massachusetts were 2016 Upstream Lighting Program participants. 
Previous shelf-stocking studies used non-participant stores in Massachusetts as the 
comparison group. This study uses stores in portions of New York, which no longer offers 
retail lamp programs as the counterfactual group.1 

In New York, we targeted visits with chain retailers 1) whose Massachusetts stores 
participate in the Massachusetts Upstream Lighting Program, 2) whose Massachusetts 
stores were included in the Massachusetts visits being conducted by Lockheed Martin, and 
3) who have retail locations in the sections of New York included in this study. Retailer 
locations were spread across five regions: Buffalo, Rochester, Syracuse, Albany, and 
Westchester County. 

It is important to note that at 30% of the Massachusetts sample size, the New York sample 
is inherently inferior in size and scope. In channels like Home Improvement, Membership 
Club, and Mass Merchandise, which are dominated by a few national chains, we can make 
strong direct comparisons since NMR visited branches of the same chains in New York as 
                                                 
1 While NYSERDA has ended its state-level retail lighting program, PSEG Long Island continues to support a 
program there. 

ES 
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Lockheed Martin did in Massachusetts. In other channels that have greater retailer 
diversity, comparisons between the states are less revealing. 

The team also employed a novel data collection method, web scraping, to complement the 
store visits. The team developed tools to programmatically extract information on lighting 
products from several major retailers.  

OVERALL ASSESSMENT 
The overall story that emerges from the shelf-stocking data is that LEDs seem poised to 
dominate lighting aisles in both states, especially in those channels that sell the most 
lighting (Figure 1). LEDs have reached their highest shelf share thus far, 30%. 
Incandescent lamps, however, are the most common type on shelves in both 
Massachusetts and New York. Among participating Massachusetts stores, the shares of 
incandescent and halogen lamps have increased (up to 40% and 18%, respectively)  to fill 
some of the gap left by the rapid decline of CFLs from their 2012 peak of 69% to 12% in 
2016.  

Figure 1: Shelf Share by Lamp Type, 2010-2016, MA Only2 

 
Figure 2 shows the shelf shares of efficient (LED and CFL) and inefficient (incandescent 
and halogen) lamps in Massachusetts participating stores 2010-2016. The share of efficient 
lamps in 2016, 42%, is nearly the same as 2010, when it was 39%, down from the CFL-
driven peak of 74% in 2012. 

                                                 
2 2010, 2012, and 2013 data points represent share of shelf volume by lamp type in participating stores; 2016 
data points are for share of product observations by lamp type. Shelf measurement data were missing for about 
20% of lamp types for 2013. 2010 data are unweighted. 
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Figure 2: Shelf Share by Efficiency of Lamp Type, 2010-2016, MA Only2 

 

PRODUCT CHARACTERISTICS AND DISPLAY 
While we present data for the full market in this report, we encourage the reader to look 
past the statewide figures and delve into store-by-store comparisons, which drive home 
key differences in shelf-stocking behaviors. 

 

Comparing shelf space at the state level, we observe significant, and in some cases 
counterintuitive, differences in shelf space between Massachusetts and New York. Notably, 
Massachusetts retailers devote a significantly higher proportion of shelf space to CFLs—
likely a result of strong program support—and significantly lower shelf space to halogens. 
Still, the comparisons are not always so positive. At the state level, Massachusetts retailers 
devote more shelf space to incandescent lamps and less shelf space to LEDs. This 
counterintuitive finding is driven by shelf-stocking behavior in the Supermarket channel, 
which represents a large share of shelf space but a small share of market-level lighting 
sales. Indeed, impacts of program support are not always clear at the state level but 
become obvious as we drill into the data (Figure 3).  

Figure 3: Lamp Type by State 

 
* Significantly different from NY at the 90% confidence level. 

It is important to remember when looking at shelf space that we are observing product 
available for sale—it does not reflect actual market-level lighting sales. In fact, in both 
Massachusetts and New York, two retail channels account for over 80% of lighting sales 
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(Home Improvement and Mass Merchandise) but only one-quarter of shelf space. It is for 
this reason that we advocate focusing on channel-level comparisons vs. state-level. Figure 
4 provides the estimated share of shelf space for each state, as well as estimated sales 
based on analysis completed for the RLPNC 16-3: Lighting Decision-Making Study3, and 
Massachusetts program sales based on an examination of 2016 program tracking data.  

Figure 4: Shelf Space vs. Sales by Store Channel, by State4 

 

* MA shelf stocking significantly different from NY shelf stocking at the 90% confidence level. 

 

When we focus on same channel comparisons across states, larger differences become 
apparent (Figure 5). All of the channels except Membership Clubs show statistically 
significant differences in the distribution of lamp types. Five channels show Massachusetts 
stores with a greater share of CFLs, and three channels show Massachusetts with a greater 
share of LEDs. Five channels show Massachusetts stores with a smaller share of halogen 
bulbs. The share of incandescent lamps on Massachusetts shelves is similar to New York 
in the Home Improvement, Mass Merchandise, Hardware, and Supermarket channels, 
lower in Discount stores, and higher in the Lighting and Electronics channel. 

 Home Improvement: Stores in the Home Improvement channel, which accounts for 
the largest share of lighting sales in Massachusetts, have a larger share of both 
LEDs (52% vs. 45%) and CFLs (10% vs. 6%) than similar stores in New York.  

                                                 
3 Available at http://ma-eeac.org/wordpress/wp-content/uploads/RLPNC-16-3-Lighting-Decision-Making-
Memo.pdf 
4 Note that throughout this report, to improve chart legibility, plot value labels are not included for values of <3%. 
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 Mass Merchandise: Stores in the Mass Merchandise channel, nearly as important 
for lighting sales as Home Improvement, do not show a difference between MA and 
NY. The distribution of lighting types across the two states is similar. 

 Membership Clubs: Membership Clubs, representing the third largest share of 
lighting sales after Home Improvement and Mass Merchandise, show a strong 
preference for LED products in both states. This is not surprising given that 
membership clubs have nearly exclusively carried energy-efficiency bulbs for 
several years.  

 Hardware: Massachusetts Hardware stores devote somewhat more shelf space to 
efficient lighting types (40% vs. 34% in New York), with differences for both LEDs 
and CFLs. 

 Supermarket: There is a surprising divergence in LED and CFL shares in the 
Supermarket channel, where New York store shelves have 29% LEDs versus 16% 
in Massachusetts. Note, however, that supermarkets represent a small share of 
lighting sales (less than 5%). 

 Grocery: Independent grocers account for a small share of both lighting sales and 
shelf space. In Massachusetts, the grocery channel included a much larger share of 
CFLs than the other channels. The New York visits did not include any independent 
grocers. 

 Discount: The end of upstream lighting program support in New York is most 
notable in the Discount channel, where we found no LEDs and only minute shares 
of CFLs (2%) in New York. In comparison, Discount stores in Massachusetts boast 
shares similar to Supermarkets (17% CFLs and 16% LEDs). 

 Lighting and Electronics: This channel includes a diverse group of stores that 
hinders comparisons between states at these sample sizes. In both states, however, 
stores in this channel had a relatively high share of LEDs, with the largest share of 
any channel in New York, and second only to Membership Clubs in Massachusetts.  
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Figure 5: Lamp Type by Channel by State 

 
* Significantly different from NY for this lamp type and channel at the 90% confidence level. 
**Number of retail locations visited (MA, NY): Home Improvement (10, 4), Mass 
Merchandise (14, 5), Hardware (31, 7), Supermarket (14, 6), Grocery (7, 0), Discount (14, 
3), Home Improvement (12, 4), Membership Club (2, 2), and Lighting and Electronics (8, 3)    

 

Key Findings - Product Characteristics and Display 

Here we present a summary of Key Findings related to the proportion of lamps on shelves 
in Massachusetts and New York. For more details on the analysis that created these key 
findings, including same retailer comparisons across states, see Product Characteristics 
and Display. 

 LEDs have increased dramatically in Massachusetts and are the dominant lamp 
type on display in the most important retail channels, Home Improvement and 
Mass Merchandise, which account for over 80% of sales. At the overall statewide 
level, however, there are still more incandescent products on the shelves. 
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 Program support appears to be keeping more CFLs on the shelves in 
Massachusetts. 

 Inefficient lamps dominate the Discount channel in New York, with minute shares 
of CFLs and virtually no LEDs. In contrast, in Massachusetts the share of efficient 
lamps in both Discount stores and Supermarkets is approximately 50%. This 
seems to reflect the consequences of the end of program support in this channel, 
where price is king.  

 Significantly more LEDs carry the ENERGY STAR label in Massachusetts than in 
New York.  

 There are many ENERGY STAR v2.05 A-line LEDs on the shelves already, and 
they cost significantly less in Massachusetts than in New York. 

 Massachusetts maintains a higher share of ENERGY STAR v1.1 lamps, indicating 
a higher-quality product range. 

 Web scraping shows that major lighting retailers have added numerous ENERGY 
STAR v1.1 and v2.0 lamps to their product ranges. Retailers have also 
discontinued many v1.1 products, but have not discontinued any v2.0 lamps. 

 Examining the time series of shelf-stocking data reveals a rapid increase in LED 
products in most Massachusetts channels, particularly in the primary Home 
Improvement and Mass Merchandise stores.6 

 LEDs and incandescents have the most diverse range of shapes available, with 
substantial proportions of all common shape choices. Customers in both states 
can expect to find an LED for nearly any application. 

 Massachusetts retailers give more prominent display (upper and middle shelves) 
to LEDs than their counterparts in New York. LEDs are also more likely to be 
given a special display than other lamp types in Massachusetts. 

PRODUCT PRICING 
Not surprisingly, shelf-stocking data confirm that program support is having an impact on 
the average unit price of LED lamps in Massachusetts. The average unit price of LED 
lamps in Massachusetts is significantly less than the average unit price of LED lamps in 
New York (Table 1). Note that Table 1 includes both ENERGY STAR and non-ENERGY 
STAR LEDs and CFLs. Differences based on ENERGY STAR status are explored later in 
this executive summary. 

                                                 
5 ENERGY STAR v2.0 specifications took effect January 2, 2017. The v2.0 specifications relax requirements for 
ENERGY STAR certification for some lamps to allow a greater number of efficient lamps to enter the market at 
a lower price. 
6  The design of this study compared to prior study designs is such that there is no New York time-series 
available. 
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Table 1: Unit Price by Lamp Type and State 
 Average Median 
 MA NY MA NY 

n 11,302 5,052 11,302 5,052 
LED $11.25* $12.19 $9.99 $9.97 
CFL $6.04 $6.45 $4.77 $5.49 
Halogen $5.99 $6.07 $5.00 $5.47 
Incandescent $2.97* $3.12 $2.25 $2.48 

* Significantly different from NY at the 90% confidence level. 

 

Massachusetts has a significantly greater proportion of LED lamps priced in the $0-$5 
range than New York (Figure 6). Note that since price data were collected in-store, all 
prices reflect any retail markdown incentives provided by the PAs in Massachusetts (see 
Figure 37 in body of the report for reflectors). 

Figure 6: Average Unit Price by Lamp Type by State 

 
*Significantly different from NY for this price bin and lamp type at the 90% confidence level. 
 

Turning to web scraping, we observe that LED A-line lamp prices among home 
improvement retailers in both states have fallen considerably since June 2016. In contrast 
to falling LED prices, the average unit price of 60-watt equivalent A-line CFL, halogen, and 
incandescent lamps has remained relatively consistent from June to November 2016 in 
both states (Figure 7).  
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Figure 7: Average Price of A-line Lamps by Type in Massachusetts*  
(Source: Web Scraping) 

 
* New York trends are similar and presented in Appendix B. 

 

Since the Massachusetts Upstream Program provides incentives only for ENERGY STAR 
lamps, we would expect to see the majority of program effects among these products. As 
Table 2 shows, this is clearly the case: average unit prices of ENERGY STAR LEDs are 
19% lower, and CFLs 14% lower, in Massachusetts, while the prices for non-ENERGY 
STAR lamps are statistically similar. 

Table 2: Unit Price by ENERGY STAR Label 
 ENERGY 

STAR Label 
LED CFL 

 MA NY MA NY 
 n 4,196 1,827 1,039 211 

Avg. 
Yes $10.81* $13.28 $4.44 $5.15 
No $11.64 $11.70 $9.18 $8.96 

Median 
Yes $9.49* $11.99 $4.00 $3.55 
No $9.99* $8.98 $8.99 $8.80 

* Significantly different from NY at the 90% confidence level 

Table 3 provides a summary of LED prices by shape and ENERGY STAR status. ENERGY 
STAR-labeled LED lamps are less expensive in Massachusetts compared to New York—
significantly less for A-line, bullet, and reflector lamp shapes. Price differences for these 
categories of ENERGY STAR-labeled lamps range from just under $2 to nearly $3 less 
expensive compared to their New York counterparts. This set of lamps is also less 
expensive in Massachusetts than the corresponding non-ENERGY STAR lamps in New 
York.  

 A-line $1.98 less expensive in Massachusetts 
 Bullet $2.38 less expensive in Massachusetts 
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 Reflector $2.74 less expensive in Massachusetts 

Candle- and globe-shaped bulbs are relatively, though not significantly, less expensive in 
Massachusetts compared to New York. 

Table 3: Average Unit Price by Lamp Shape and ENERGY STAR Label, LEDs  
ENERGY STAR label Yes No 
 MA NY MA NY 
n 1,860 672 2,316 1,117 
A-line $8.70* $10.68 $11.11 $10.59 
Bullet $4.49* $6.87 $7.28* $8.53 
Candle/Flame $8.87 $9.04 $9.53* $8.15 
Globe $9.67 $10.41 $10.98 $10.68 
Reflector/Flood/Spot $13.79* $16.53 $15.63* $17.96 
* Significantly different from NY at the 90% confidence level. 

 

Key Findings - Product Pricing 

Here we present a summary of Key Findings related to the lamp pricing from shelf-stocking 
visits and web scraping. For more details, including comparisons between channels and 
additional bulb characteristics (including wattage equivalency), see Product Pricing. 

 The average unit price of LED lamps in Massachusetts is significantly less than 
the average unit price of LED lamps in New York, and Massachusetts has a 
significantly greater proportion of LED lamps priced in the $0-$5 range than New 
York. 
 

 Massachusetts stores stock a 10% greater share of LED flood lamps in the $0-$5 
range than New York, and 5% more in the $0-$10 range. Forty-five-watt-equivalent 
LED and CFL reflector lamps are significantly less expensive in Massachusetts 
than in New York (about 20% less expensive). Sixty-five-watt-equivalent reflector 
LED lamps, however are 12% more expensive in Massachusetts. 
 

 ENERGY STAR-labeled LED lamps are 27% less expensive in Massachusetts than 
in New York—significantly less for A-line, bullet, and reflector lamp shapes. In the 
case of the most standard lamp shape, A-line, Massachusetts ENERGY STAR-
labeled lamps cost $1.98 less on average than similar lamps in New York. 

 
 Using rated lifetime hours as an indication of quality, we find evidence that 

Massachusetts consumers are getting higher quality lamps at a substantially 
lower price than their counterparts in New York. 

 
 While shelf-stocking analyses provide snapshots of the average price of a lamp 

that consumers see on the shelf, web scraping can show the average price trend 
over time. From June to November 2016, the average unit price of a 60-watt-
equivalent A-line LED lamp in two home improvement retailers in Massachusetts 
decreased in nearly every wattage equivalency bin, while CFL, halogen, and 
incandescent prices remained steady. 
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SHELF STOCKING AND WEB SCRAPING COMPARED 
In this report, we took advantage of two separate but complimentary data collection 
methods: shelf stocking and web scraping. While shelf-stocking studies provide a useful 
look at lighting cost and availability, due to the cost and time required, they are necessarily 
tied to a discrete point in time. In contrast, web scraping adds time series data on lighting 
cost and availability. We believe the overall narrative is enhanced by incorporating both 
data streams, allowing us to consider both virtual and physical marketplaces of the same 
retailers and observe the differences therein.   

Key Findings – Shelf Stocking and Web Scraping Compared 

Here we present a summary comparison of shelf-stocking and web-scraping practices. For 
more details, including a detailed comparison of shelf-stocking and web-scraping data for 
two Home Improvement retailers, see Shelf Stocking and Web Scraping Compared. 

 Web-scraping and shelf-stocking studies are complementary and, when 
conducted together, offer a richer picture of the lighting market during the study 
period. 

 We see strong correspondence between what Home Improvement Retailer 1 
offers to its online buyers and what they stock on their shelves. At Home 
Improvement Retailer 2, there is greater variation in online vs. in-store product 
range. 

 Average unit prices, in particular for LED lamps, are much lower in the store than 
online; however, the price difference between virtual and physical retailers is 
present both in Massachusetts and New York. 
 

 Rebates are not consistently incorporated into online pricing, which may explain 
some of the differences detected in Massachusetts but not those in New York.  

CONSIDERATIONS, AND GUIDANCE 
In this section, NMR offers recommendations, considerations, and guidance for future study 
planning based on the findings discussed in this report.  

Recommendations 

Recommendation 1: The PAs should continue to support retail lighting with a broad 
range of retail partners. There is clear evidence from this study that the program 
continues to influence the Massachusetts lighting market in favor of efficient lamps, and that 
the program encourages higher quality products at a lower cost in a variety of store 
channels.  
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Considerations 

Consideration 1: The program should carefully consider what impact the program 
has in the Membership Club channel moving forward. While most retail channels 
examined as part of this study carried a wide range of products, the Membership Club 
channel showed a distinct lack of diversity—offering primarily energy-efficient CFLs and 
LEDs. This finding aligns with what implementers and evaluators have heard from 
representatives in this channel—that they are moving toward only offering efficient lighting 
options.  

Consideration 2: The program should carefully consider assuming a high NTG ratio 
for LEDs sold through discount stores (perhaps even 100%). This study found efficient 
lamp types to be virtually absent from Discount stores in New York. This finding should be 
carefully considered when determining net-to-gross ratios for the Upstream Lighting 
program. Lacking other compelling evidence, this may mean that the program could 
justifiably claim credit for 100% of the efficient lamps sold through Massachusetts Discount 
stores for net-to-gross calculations. We stop short of making this a recommendation 
because a separate net-to-gross study is planned for 2017 and treatment of Discount stores 
should be handled as part of that study. 

Guidance for Future Study Planning 

Guidance 1: Based on our initial experience with using New York retailers as a comparison 
sample, we recommend some alterations to the mix of stores if any future New York shelf-
stocking studies are conducted. We believe an adjusted, though smaller, sample could 
reduce study costs while providing useful results. 

 Eliminate visits to Lighting and Electronics stores in New York. This is a diverse 
channel that encompasses big box retailers like Best Buy, appliance stores, 
specialty lighting retailers, and more. The channel is of low importance to the 
program, with a minimal share of sales, so it would not be wise to increase the 
sample size to adequately reflect the channel’s range. Instead, we recommend 
dropping this difficult-to-characterize channel from the comparison area visits to 
increase the sample in other channels.  

 Reduce the sample size for Home Improvement and Mass Merchandise stores. 
These channels are each dominated by two chains, with substantial uniformity 
between different locations. For the New York sample, we believe that a sample of 
two or three stores in each channel would adequately characterize their shelf-
stocking practices. 

 Increase the sample of Discount stores. In the sample of three stores, we found no 
LED lamps in New York Discount stores and a small share of CFLs. A larger sample 
of five or six stores would allow more confidence in conclusions about differences 
between Massachusetts and New York for this channel.  

 Add Grocery stores to the New York sample. The team visited only Supermarkets in 
New York, and no smaller independent grocers in New York. In Massachusetts, the 
sample included 14 supermarkets and seven independent grocers. Adding two or 
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three independent grocers in New York would allow more insight on differences 
between the two states. 

Guidance 2: Web scraping has proved to be a flexible and powerful data collection tool. 
We recommend ongoing scraping of the sites of major lighting retailers to track market 
changes and to inform future shelf-stocking visits. Note that this guidance is focused on 
tracking market trends—not specific prices—as we found significant differences between 
online and in-store prices. 

 Continue to monitor prices and product range through web scraping. We 
recommend a scraping schedule of once every two weeks, which is frequent 
enough to draw conclusions on how prices and product ranges change over time. 

 Review web-scraping data prior to shelf-stocking visits. Web-scraping data can 
identify incipient trends in lighting products that may be valuable to document in the 
field. A timely review of the data with this in mind can inform data collection 
protocols for future shelf-stocking visits. 

Guidance 3: Record every display location. We recommend that the protocols for both 
Massachusetts and New York require technicians to make product records for every display 
location, instead of combining stock for products in multiple display locations in a single 
record. This would allow a more comprehensive analysis of displays. 

Guidance 4: Do not count stock, just front-facing product. The actual stock of products on a 
given shelf in a given store will vary from day to day, and how accessible or visible the 
back-stock is to a customer varies from channel to channel and store to store. Counting 
stock is time consuming and can be more disruptive to the retailer’s operations. Stock 
counts are also a poor representation of the choices presented to the shopper, which is the 
true research subject for a shelf-stocking study. We recommend counting only the front-
facing products (width and height), along with rough measurements of package dimensions. 
This allows us to estimate which products dominate the visible shelf space while reducing 
time spent in each store. 
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Section 1 Introduction  
On behalf of the Massachusetts ENERGY STAR Lighting program 
administrators (PAs), the evaluation team of NMR Group, Inc., and 
Lockheed Martin conducted a shelf-stocking and price survey to 
evaluate the impact of the Mass Save® residential lighting program on 
consumer retail lighting in Massachusetts.  

1.1 OVERVIEW 
The evaluation team visited 100 stores in Massachusetts (conducted by Lockheed Martin) 
and 30 stores in New York (conducted by NMR) between October and December 2017. 
The team inventoried 166,994 LED, CFL, incandescent, and halogen lamp packages, 
representing 391,913 lamps. 

1.2 OBJECTIVES 
The objectives of this study are as follows: 

 To determine the amount of shelf area dedicated to LED, CFL, halogen, and 
incandescent lamps in retail stores in Massachusetts and New York 

 To examine the characteristics of these lamps, their prices, and how they are 
displayed by retailers 

 To gauge the impact of program support on shelf-stocking practices and pricing in 
Massachusetts compared to a non-program area, New York 

 To show how shelf-stocking practices have changed over time in Massachusetts 
 To explore web scraping as a complementary method to store visits for shelf-

stocking studies 

1.3 DIFFERENCES FROM PREVIOUS SHELF-STOCKING STUDIES 
The PAs sponsored previous shelf-stocking studies in 2010, 2012, and 2013. These studies 
were generally similar in approach to the current study as far as the in-store data collection, 
though we make use of some new tools and methods, such as tablet-based data collection 
and web scraping. There are, however, some important differences: 

 The previous studies included only stores in Massachusetts, with comparison 
groups of participating and formerly- or non-participating stores. Non-participants 
have become an increasingly problematic comparison group in Massachusetts since 
most major lighting retailers have participated in the program at some point and the 
shelf stocking practices of other formerly- and non-participating stores may exhibit 
bias due to the wide footprint of the program on the Massachusetts lighting market.  

 This study includes New York stores as a comparison group, a state with similar 
demographic characteristics that ended incentives for standard spiral CFLs in 2012 
and essentially all upstream incentives in 2014. 

 The previous studies focused on CFLs, the major efficient lighting technology at the 
time they were conducted. LEDs have supplanted CFLs as the leading efficient 

1 
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lighting technology, and are in many ways the leading lighting technology overall. 
Accordingly, this report shifts the focus to LEDs.  

 Previous studies used lamp stock (i.e., the count of all the lamps on the shelf) as the 
basis of analysis. It is difficult to verify stock counts during data collection, especially 
at non-program stores, and stock numbers and stocking practices might vary widely 
from day to day and store to store. This report uses products/packages as the basis 
of most of the analysis to better represent the choices available to lighting buyers in 
the store, who are unlikely to factor the store’s stock into their product choices. 

1.4 DATA VIEWER 
The possible permutations of analysis for this data greatly exceed what we can present in 
this report. To allow interested parties to explore the results in more detail and produce 
customized analysis, NMR developed a data viewer tool, which is provided with this report. 
The data viewer allows the user to filter the data by state, lamp type, lamp shape, smart 
bulb capability, incandescent wattage equivalence, and price bin, and also to limit to the 
stock of particular major retailers. Two side-by-side filtering panes allow comparison of two 
subsets of the data. Based on the user’s selections, the viewer presents the average 
package price, unit price, wattage, and pack size. Both weighted and unweighted results 
are available. 

 

Figure 8: Shelf-Stocking Data Viewer 
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Section 2 Methodology 
This project comprises three tasks: 1) shelf-stocking store visits to 100 
participating retail stores in Massachusetts, 2) shelf-stocking store 
visits to 30 comparable stores in portions of New York (namely, a 40-
mile radius around the cities of Albany, Buffalo, Rochester, and 
Syracuse, as well as all of Westchester County), and 3) web scraping 

of major lighting retailer websites.  

2.1 SHELF-STOCKING VISITS  

2.1.1 Sampling Plan 

Previous shelf-stocking studies in 2010, 2012, and 2013 included visits to participating and 
formerly- or non-participating retailers within Massachusetts. The PAs included the non-
participating retailers to serve as the comparison group for showing program effects on 
shelf-stocking practices. Most substantial lighting retailers have taken part in the program at 
some point, which may bias their current stocking practices.  

To address these issues, this study employed comparison-area shelf-stocking visits in New 
York. New York presents a unique opportunity to understand how the residential lighting 
market has responded to the cessation of standard spiral CFL incentives in 2012 and 
essentially all upstream incentives in 2014. The PAs have been using portions of New York 
as a comparison area as part of the annual their annual in-home saturation studies since 
2013.  

Since NYSERDA previously had an upstream lighting program, it is likely that some retailer 
locations visited as part of this task may have previously taken part in the NYSERDA 
upstream programs. As noted in a 2012 NYSERDA Market Assessment, however, 
NYSERDA dropping support for standard CFLs (still supporting specialty CFLs and LEDs) 
resulted in the loss of a number of retail partners in the grocery/supermarket, drug, and 
home improvement channels. Between 2010 and 2012, the number of participating 
independent storefronts declined by 22%, and the number of chain storefronts dropped by 
40%.7 Because these stores may have previously taken part in NYSERDA programs, their 
stocking practices likely mimic what would have happened in Massachusetts had it pulled 
its programs statewide, as NYSERDA did. This differs from formerly participating 
Massachusetts stores because Massachusetts still has a strong lighting program statewide, 
and the stores that decided to leave the program are not representative of all stores in the 
state. 

Table 4 presents the proposed and actual store visits by channel. The Massachusetts 
sample was designed to represent the population of 2016 retail partners. NMR designed 
the New York sample plan to mirror Lockheed’s plan in Massachusetts.  

                                                 
7 https://www.nyserda.ny.gov/-/media/Files/Publications/PPSER/Program-
Evaluation/2014ContractorReports/2014-EMEP-pos-lighting-program.pdf 

2 
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In New York, we targeted visits with chain retailers 1) whose Massachusetts stores 
participate in the Massachusetts Upstream Lighting Program, 2) whose Massachusetts 
stores were included in the Massachusetts visits being conducted by Lockheed Martin, and 
3) who have retail locations in the sections of New York included in this study. Retailer 
locations were spread across five regions: Buffalo, Rochester, Syracuse, Albany, and 
Westchester County. These are the same areas targeted as part of the RLPNC 16-7 
Consumer Survey and On-site Study (as well as the recently completed Res 5 & 6 Study).8  

At 30% of the Lockheed sample size, the New York sample is inherently inferior in size and 
scope. In channels like Home Improvement, Membership Club, and Mass Merchandise, 
which are dominated by a few national chains, we can make strong direct comparisons 
since NMR visited branches of the same chains in New York as Lockheed Martin did in 
Massachusetts. In other channels that have greater retailer diversity, comparisons between 
the states are less revealing. The Lighting and Electronics channel, for example, has a 
small sample size but great diversity among the independent outlets. The grocery channel 
is particularly diverse, ranging from chain supermarkets to small independent ethnic grocery 
stores. NMR chose to target chain supermarkets in New York that also have stores in 
Massachusetts. NMR visited six supermarkets in New York, but not any small grocers, 
whereas the Massachusetts sample includes 14 supermarkets and seven independent 
grocers. Given the diversity in the broader grocery channel, and the lack of independent 
grocers in the New York sample, NMR chose to divide the channel into two: Supermarket, 
representing larger chain stores, and Grocery, representing independent and ethnic grocery 
stores. The weighting scheme reflects this division. 

                                                 
8  http://ma-eeac.org/wordpress/wp-content/uploads/MA-2015-16-Lighting-Market-Assessment-Final-Report-
08August2016.pdf  
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Table 4: Shelf-Stocking Store Visits 

Retail 
Channel 

Massachusetts New York Example 
NY 

Retailers Planned Actual Planned Actual 

Total 100 100 30 30  

Hardware 28 31 7 7 

ACE, True 
Value, NY-
Specific 
Chain 

Supermarket 239 14 6 6 

Shaws, 
Stop & 
Shop, 
Hannafords  

Grocery - 7 - - 
Independent 
grocery 
stores 

Mass 
Merchandise 

15 14 5 5 

Target, 
Staples, 
Walmart, 
NY-Specific 
Chain 

Discount 11 14 3 3 

Dollar Tree, 
Dollar 
General, 
and 
Christmas 
Tree Shops 

Home 
Improvement 

12 10 4 4 
Home 
Depot and 
Lowe’s  

Lighting and 
Electronics 

9 8 3 3 

Best Buy, 
NY Specific 
Chain, and 
NY-Specific 
Independent

Membership 
Club 

2 2 2 2 
Costco and 
BJs 

 

                                                 
9 In Lockheed’s sampling plan, supermarkets were included within the grocery channel. NMR chose to separate 
this channel to make more direct comparisons between supermarkets in MA and NY. 
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2.1.2 Data Collection 

Lockheed Martin conducted the data collection for the 100 participating stores in 
Massachusetts. Lockheed Martin developed data collection protocols based on feedback 
from the PAs and NMR to gather data on key lamp characteristics, price, and display area 
space and locations in stores, and collected information on the following products: 

 CFL lamps 
 LED lamps 
 Halogen lamps 
 Incandescent lamps 
 ENERGY STAR fixtures 

including:  
o Ceiling fans  
o Desk, floor, and table 

lamps 
o Exterior, recessed, 

pendant, and wall-
mounted fixtures 

o Ventilation fans 
 Thermostats 

NMR developed protocols for the New York visits with the goal of collecting directly 
comparable data. The protocols did, however, differ in some respects. Since the 
Massachusetts visits were to participating stores, Lockheed Martin had the permission of 
store managers to conduct the data collection and could take as much time as needed to 
complete the task. In New York, none of the stores had an incentive to allow NMR to collect 
data, so technicians relied on the goodwill (or inattention) of store employees. Given this 
constraint and the expected difficulties, NMR chose to collect data only for the following: 

 CFL lamps 
 LED lamps 
 Halogen lamps 
 Incandescent lamps 

Depending on the particular product, technicians populated over 30 data fields per product, 
and potentially hundreds of products at each store. With this in mind, NMR designed a 
tablet-based data collection tool to facilitate rapid data collection and limit the time a 
technician would spend in the store (see Appendix A for a complete list of data fields and a 
screenshot of the data collection tool). NMR had already developed a large database of 
current lighting product data from web scraping the online stores of several major lighting 
retailers (see Web Scraping Methodology). NMR included this database in the tablet 
application so that a technician could use the tablet’s camera to scan the product’s barcode 
and potentially match it to a product in the database.  

When technicians found a match, they could copy the product information to the record they 
were creating, confirm the data, and make any necessary corrections; then they needed to 
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record only the store-specific fields of price, display location, and stock count/dimensions 
before moving to the next product. If a product did not appear in the database, the 
technician would fill in the store-specific fields, input the product UPC, and then take 
several photos of the product packaging.  

In cases where a cellular signal or Wi-Fi were available in the store, the tablet application 
had a live connection to the project database. If not, technicians collected the data and 
transferred it to the main project database at the end of the visit. In-office analysts would 
then work to fill in the data fields using the photographs and Internet research. These 
product details were then added to the product database, so if a technician encountered 
that same product on a subsequent visit, she would be able to find a match. With these 
tools to minimize time spent in store, and the readily apparent geniality and professionalism 
of NMR technicians, only one store visit had to be abandoned and replaced due to non-
cooperation. 

While in store, NMR technicians followed a regular procedure to ensure consistent data 
collection and avoid missing any lighting products: 

 On entry, technicians would do a full walk-around of the store to capture areas 
outside the main lighting shelf with lighting products on display, such as end caps, 
shippers, wing stacks, clearance displays, register displays, and related areas like 
home or office supply sections. 

 As they encountered lighting displays outside the main lighting area, they would 
record those products, and then do the main lighting area at the end. 

 Within each section, technicians would record products one section at a time from 
left to right and top to bottom. 

While NMR designed their data collection protocols to match Lockheed Martin’s, they did 
differ in some important respects. Lockheed Martin did not collect data on package or 
stock 10  dimensions. Also, Lockheed Martin’s protocols stated, “If a specific model is 
displayed in more than one place on the floor, do not include a new row of data for each.” 
This meant that if, for example, a store displayed a product on a middle shelf in the lighting 
aisle and at a separate end cap display, the technician would record the display location as 
middle shelf and add the end cap stock count to the count from the middle shelf.11  

NMR protocols instructed technicians to record each new display location as a new data 
record. These differences have implications for the weighting scheme (see next section on 

Weighting) and analysis of display locations (see analysis of Display Location).  

2.1.3 Weighting 

The general population for which we draw conclusions in this project is the total shelf space 
devoted to LED, CFL, incandescent, and halogen lamps in retail stores in Massachusetts. 

                                                 
10 The height, width, and depth count of product packages. 
11 Review of the data shows, however, that Lockheed’s protocols in this regard were not followed in all cases, 
as there are 269 observations of products in multiple display locations in Massachusetts (out of 11,499 total, or 
2.3%). In New York, technicians recorded 576 instances of products in multiple locations, 11% of the 5,126 
total. 
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This represents the product on display to customers, which, as shown in Figure 4, is not 
necessarily proportional to actual sales. As there is no source to provide shelf space data at 
the state level, we developed a proxy for weighting. In New York, technicians collected 
product package dimensions and counted the width, height, and depth of products on the 
shelves. While previous shelf-stocking studies included shelf measurements and reported 
volume in cubic feet, for the 2016 effort, Lockheed did not measure product package 
dimensions or shelf areas in Massachusetts, so we do not have this metric for our 
Massachusetts sample.  

From the standpoint of a customer in the store, we believe that the more relevant measure 
of product prominence in a display is the front-facing area. Customers cannot easily gauge 
the depth of a product on the shelf, so it will not factor into their perceptions at the same 
level as the front-facing area. The depth of products on a shelf will also vary by the rate of 
shelf re-stocking at a store and the situation at the moment the technician was there to 
count the stock, whereas the front-facing area of products should change only as the 
product mix changes on the shelves. Given these constraints and theories on customer 
perception, we developed a weighting scheme based on the average counts of 
product observations by channel in Massachusetts stores.12  

This scheme rests on the assumption that product counts are closely correlated to front-
facing shelf areas. Since we have both data points in the New York data, we were able to 
evaluate this assumption. Table 5 shows the total product observation counts by channel 
for the stores visited in New York, the front-facing area of those products as they were 
displayed in those stores, and then the average count and area by channel. The 
correlation across channels between the average count and average area is 0.88, 
which supports the conclusion that product observation counts are a good proxy for 
front-facing shelf area. 

                                                 
12 A product observation is defined as a unique package/display location combination in a particular store. It 
does not incorporate stock numbers. For example, ten packages of Product X found on the high shelf of the 
lighting section of a given store would be one product observation, and five packages of Product X on an end 
cap display in the same store would be another product observation. 
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Table 5: New York Lighting Shelf Areas 

 
Sample 
Stores 

Product 
Count 

Front-Facing 
Area (sq. ft.) 

Avg. 
Count 

Avg. 
Area (sq. 

ft.) 
Home 
Improvement 

4 1795 3,297 449 824

Hardware 7 1710 1,422 244 203
Mass 
Merchandise 

5 734 1,175 147 235

Supermarket 6 641 619 107 103
Membership 
Club 

2 32 496  16 248

Lighting and 
Electronics 

3 105 87  35 29

Discount 3 44 71  15 24
 

We then used the average counts of product observations by store channel in 
Massachusetts from the store visits, combined with a database of Massachusetts retail 
stores, to develop the general population of Massachusetts lighting products. We weighted 
the Massachusetts and New York samples up to this general population. Table 6 shows the 
estimated statewide product population by channel (our proxy for shelf space) produced by 
this method, along with the share of program lamp sales by channel. Table 7 indicates the 
resulting weights. Unless otherwise noted, subsequent results in this report are 
weighted. 

Table 6: Massachusetts Shelf Space 

 
Avg. Product 
Observations 

MA 
Sample 
Stores 

MA 
Stores 

Sample 
Product 

Pop. 

MA 
Product 

Pop. 

Share 
of 

Shelf 
Space 

Share 
of 

Progra
m Lamp 

Sales 
Supermarket 109 14 565 1,529 61,706 34% 4% 
Hardware 156 31 374 4,839 58,380 32% 5% 
Mass 
Merchandise 

131 14 197 1,829 25,737 14% 9% 

Home 
Improvement 

282 10 75 2,818 21,135 12% 58% 

Discount  20 14 475   273  9,262  5% 8% 
Lighting and 
Electronics 

 18 8 191   140  3,342  2% 4% 

Grocery   6 7 255    44  1,603  1% 1% 
Membership 
Club 

 14 2 37    27    500  0% 11% 
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Table 7: Weights 

 
MA 

Weight 
NY 

Weight 
Supermarket 2.5545 1.9174 

Hardware 0.7637 1.0879 

Mass 
Merchandise 

0.8907 0.8023 

Home 
Improvement 

0.4747 0.3818 

Discount 2.1476 3.2239 

Lighting and 
Electronics 

1.5112 1.2964 

Grocery 2.3058 - 

Membership 
Club 

1.1710 1.9174 
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2.2 WEB SCRAPING 
Web scraping refers to the programmatic extraction of data from web pages. A familiar 
application of the concept is Google’s search engine, which crawls the web, taking 
snapshots of sites across the web to create a searchable database. For this task, NMR 
used previously developed tools to pull data from the websites of four major lighting 
retailers (two home improvement chains, one mass merchandiser, and one membership 
club) on a weekly schedule, beginning in June 2016, in hopes of capturing any changes in 
availability or price of LED lamps as the new ENERGY STAR 2.0 specifications take effect. 
At the sites of the two home improvement retailers, NMR has used their localization 
features to scrape local data from 16 stores per retailer (four in MA, four in NY, eight in two 
other states). 

For each of these sites, data are available on price, package size, lamp type, wattage, lamp 
shape, and base type. Depending on the store and lamp, data are also available on 
ENERGY STAR status, lumen output, color rendering index, packaging dimensions, 
customer rating, customer reviews, and several other characteristics. For two retailers, data 
can be pulled on the stock availability and price at an arbitrary list of physical store 
locations, showing price variations by location. These data proved useful as a product 
database of lamps currently on the market for our tablet data collection application. 

In Section 5, we discuss the comparative benefits of this novel method to the traditional 
store visits. 
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Section 3  Product Characteristics 
and Display 
While the analysis in previous shelf-stocking studies focused on CFLs, 
recent changes to the ENERGY STAR specifications that preclude 
most CFLs and expectations that the price for ENERGY STAR LEDs 
will continue to decrease mean that the role of CFLs in the PAs’ 

upstream program has come to an end. As planned, the PAs discontinued program support 
for CFLs beginning in 2017. Based on these market changes, it is not surprising that LEDs 
are now the dominant efficient lighting type available on shelves (and are close to being the 
dominant lighting type overall), so our analysis focuses on them.  

The unit of analysis below, except where indicated, is the product observation and not the 
individual lamp, as described in the Weighting section above. A table or chart below that 
shows that the share of lighting on a shelf indicates the weighted share of product 
observations and not the share of total individual lamps in stock. For an unweighted 
example, if a particular shelf had one 10-pack of LEDs and 50 2-packs of halogen lamps, 
we would say that this shelf had 50% LEDs and 50% halogen lamps, rather than 9% LED 
and 91% halogen, which would be the share by lamp stock. This better reflects the 
customers’ choices at the store; they really have only two options to choose from, 
regardless of the number of lamps in each package or how many packages are on the 
shelves. 

The overall story that emerges from the shelf-stocking data is that LEDs seem poised to 
dominate the lighting market in both states, especially in those channels that sell the most 
lighting. The impacts of lighting program support are not always clear at a high level, but 
become obvious as we drill down into the data. 

Key Findings 

 The Supermarket and Hardware channels have the most lighting products on 
display statewide, but sell a much smaller share of lamps than Home 
Improvement and Mass Merchandise. 

 LEDs have increased dramatically and are the dominant lamp type on display in 
the most important retail channels (Home Improvement and Mass Merchandise). 
At the overall statewide level, however, there are still more incandescent 
products on the shelves. 

 Program support appears to be keeping more CFLs on the shelves in 
Massachusetts. 

 In New York, CFL shelf space appears to have been split between LEDs and 
Halogens, with New York retailers devoting significantly higher proportions of 
shelf space to both products. 

3 
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 Inefficient lamps dominate the Discount channel in New York, with minute shares 
of CFLs and virtually no LEDs.13 In contrast, in Massachusetts, the share of 
efficient lamps in both Discount stores and Supermarkets is approximately 50%. 
This seems to reflect the consequences of the end of program support in this 
channel, where price is king.  

 There are many ENERGY STAR v2.0 A-line LEDs on the shelves already, and they 
cost significantly less in Massachusetts than New York. 

 Web scraping shows that major lighting retailers have added numerous ENERGY 
STAR v1.1 and v2.0 lamps to their product ranges. Retailers have also 
discontinued many v1.1 products, but have not discontinued any v2.0 lamps. 

 Examining the time series of shelf-stocking data reveals a rapid increase in LED 
products in most channels, particularly in the primary Home Improvement and 
Mass Merchandise stores. 

 Significantly more LEDs carry the ENERGY STAR label in Massachusetts than in 
New York.  

 In both states, we see evidence that many ENERGY STAR v2.0 LED lamps have 
already entered the market. Still, a large majority of A-line LEDs in both states 
meet the v1.1 standard for life hours. 

 LEDs and incandescents have the most diverse range of shapes available, with 
substantial proportions of all common shape choices. Customers can expect to 
find an LED for nearly any application. 

 Massachusetts retailers give more prominent display (upper and middle shelves) 
to LEDs than their counterparts in New York. LEDs are also more likely to be 
given a special display than other lamp types in Massachusetts. 

3.1 STORE CHANNELS 
As described in the discussion above in 2.1.3 Weighting, the count of product observations 
is a reasonable proxy for the shelf space devoted to those products. Figure 9 shows the 
share of lighting products by channel in Massachusetts and New York, along with the share 
of lamp sales by channel from RLPNC 16-3: Lighting Decision Making and the program 
lamp sales by channel in Massachusetts.14 The Home Improvement and Mass Merchandise 
channels comprise similar shares of shelf space; combined, they display over a quarter of 
the lighting products available to consumers in those states. In Massachusetts, the 
Supermarket and Hardware channels each also account for roughly one-third of the lighting 

                                                 
13 Our New York sample of three Discount stores actually included no LED lamps, but we would need a larger 
sample to conclude that there are no LEDs in this channel. 
14 The data from the Lighting Decision Making study represent the weighted lamp sales by channel during a 12-
month period from August 2015 – August 2016. Program sales are rebated lamps sold in 2016. 
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products available, with the balance on the shelves of Discount, Lighting and Electronics, 
and Membership Club stores. In New York, Hardware stores are relatively more prominent, 
with 40% of the total, and Supermarket stores relatively less prominent, with only 26% of 
the lighting products available. 

In both states, the sales share for the Home Improvement and Mass Merchandise 
channels is much larger than the shelf share. The channels combine to account for 
over 80% of sales in both states, and 67% of program sales in Massachusetts. The 
remaining sales are divided among the other channels, with none exceeding 10%. Despite 
the fact that the Hardware and Supermarket channels account for roughly two-thirds of the 
lighting products on display in each state, they make a relatively minute share of lamp 
sales. 

Figure 9: Shelf Space vs. Sales by Store Channel, by State15 

 
* Significantly different from NY at the 90% confidence level. 

 

3.2 LAMP TYPES 

3.2.1 Shelf Share by Lamp Type by Channel, 2010-2016 

Figure 10 tracks shelf-stocking practices for LED, CFL, halogen, and incandescent lamps in 
participating stores from six retail channels in Massachusetts since 2010. The previous 
shelf-stocking studies in 2010, 2012, and 2013 measured the shelf share by the volume (in 
cubic feet) of products. As the Massachusetts visits in 2016 did not include product 

                                                 
15 Note that throughout this report, to improve chart legibility, plot value labels are not included for values of 
<3%. 
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measurements, we cannot make direct comparisons to this measure. In the earlier 
discussion of the weighting scheme, however, we established the strong correlation 
between front-facing area and product counts. For this comparison, we use the share of 
product observations by lamp type as a proxy for the shelf volume for the 2016 data points. 
The data show a rapid increase in LED products in most channels, particularly in the 
primary Home Improvement and Mass Merchandise stores. CFL shares generally 
increased between the first two studies, but have declined since. The shelf space given to 
halogen lamps has been relatively steady during this period. Incandescent shelf space 
shows a declining trend except in the Discount channel, where the relative share 
reached 53% in 2016, well above the previous high of 35% in 2010. A possible explanation 
is that discontinued incandescent products are ending up on Discount shelves as other 
channels replace them with other lamp types. 
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Figure 10: Shelf Share by Lamp Type and Store Channel in MA Participating 
Stores, 2010-2016* 

 
* 2010, 2012, and 2013 data points represent share of shelf volume by lamp type in participating stores; 2016 
data points are for share of product observations by lamp type. Shelf measurement data were missing for about 
20% of lamp types for 2013. 2010 data are unweighted. The grocery channel includes supermarkets. 
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3.2.2 Lamp Type by State 

Massachusetts and New York stores differ in overall lamp type availability (Figure 11). 
While the relative shares of shelf space devoted to efficient lamp types (LEDs and CFLs) 
are similar (43% vs. 40%), Massachusetts has a significantly lower share of LEDs (31% vs. 
35%), but more than double the share of CFLs (12% vs. 5%). This points to the influence 
of program support in keeping CFLs on shelves in Massachusetts that New York 
retailers stock with halogen products. 

Figure 11: Lamp Type by State 

 
* Significantly different from NY at the 90% confidence level. 

3.2.3 Lamp Types by Store Channel 

Larger differences are apparent when we look at the lamp types by store channel (Figure 
12). Stores in the Home Improvement channel, which accounts for the largest share 
of lighting sales in Massachusetts (44% based on the RLPNC 16-3: Lighting Decision-
Making Study), have a significantly larger share of both LEDs (52% vs. 45%) and CFLs 
(10% vs. 6%) than similar stores in New York. Stores in the Mass Merchandise channel, 
nearly as important (37%) for lighting sales as Home Improvement, show a similar 
distribution of lighting types in the two states. Massachusetts Hardware stores devote 
somewhat more shelf space to efficient lighting types (40% vs. 34% in New York), with 
significant differences for both LEDs and CFLs. There is a surprising divergence in LED 
and CFL shares in the Supermarket channel, where New York store shelves have 29% 
LEDs versus 16% in Massachusetts. As noted above, though Supermarket channel shelves 
represent more than a third of the lighting products on display in Massachusetts, the 
channel represents a small share of lighting sales (less than 2%). The minute shares of 
efficient lamp types in the Discount channel in New York (0% LEDs and 2% CFLs) 
compared to Massachusetts, where the shares are similar to Supermarket stores, 
seem to reflect the consequences of the end of program support in this channel, 
where price is king. The end of program support for CFLs in New York is apparent in other 
channels as well—it is the only lamp type found in smaller shares across all channels in 
New York versus Massachusetts. Membership Clubs, the largest player in lighting sales 
(8%) after Home Improvement and Mass Merchandise, show a strong preference for LED 
products in both states. LEDs also dominate in Lighting & Electronics stores in both states, 
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though less so in Massachusetts. Stores in this channel are less uniform in their product 
offerings, however, and the differences between states may reflect the small sample size.  

Figure 12: Lamp Type by Channel by State 

 
* Significantly different from NY for this lamp type and channel at the 90% confidence level. 

3.2.4 Major Home Improvement and Mass Merchandise Retailers 

Since two channels, Home Improvement and Mass Merchandise, account for more than 
three-quarters of sales, it warrants exploring these channels in more detail. Two major 
chains represent each of these channels in both the general retail market and our sample of 
store visits, which we will refer to as Home Improvement Retailer 1 and 2 and Mass 
Merchandise Retailer 1 and 2. Figure 13 and Figure 14 show the lamp types offered at 
Home Improvement Retailer 1 and 2 by state. Efficient lamp types, LEDs in particular, make 
a larger share of the offerings at both retailers in their Massachusetts stores. This is strong 
evidence for the benefits of continued program support: Home Improvement Retailer 1 
has 10% more efficient lamps on its shelves in Massachusetts compared to New 
York.  
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Figure 13: Lamp Types at Major Home Improvement Retailer 1, by State, 
Unweighted 

 
* Significantly different from NY at the 90% confidence level. 

 

Figure 14: Lamp Types at Major Home Improvement Retailer 2, by State, 
Unweighted 

 
* Significantly different from NY at the 90% confidence level. 

Figure 15 shows a similar situation at Mass Merchandise Retailer 1, where 
Massachusetts outlets display a 6% greater share of LEDs than their New York 
counterparts. Mass Merchandise Retailer 2 bucks this trend, with statistically similar 
shares across the four lamp types between the two states (Figure 16). 
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Figure 15: Lamp Types at Major Mass Merchandise Retailer 1, by State, 
Unweighted 

 

* Significantly different from NY at the 90% confidence level. 
 

Figure 16: Lamp Types at Major Mass Merchandise Retailer 2, by State, 
Unweighted 

 
* Significantly different from NY at the 90% confidence level. 
 

3.2.5 New and Discontinued Products from Web Scraping 

As web-scraped data were collected weekly, the team analyzed which products were 
available at the first and last weeks of the data collection period. If a product link was 
scraped from the retailer within the first two weeks of data collection, but was not scraped 
and recorded in the last two weeks of data collection, the product was considered to be 
“discontinued.” For a sample of these products, the team confirmed that these products 
were indeed discontinued. The URL associated with the product navigated to a web page 
with the product name and picture intact, while the space normally devoted to product 
pricing and information contained a message that the product was no longer available.  

“New” products are products that were observed in the last two weeks of data collection, 
but not in the first two weeks, meaning the product must have been added sometime after 
the web-scraping data collection began in June 2016. This method of classifying new and 
discontinued products could potentially exclude products that were only offered by the 
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retailer for a short window of time, (e.g., August to October). However, the likelihood that a 
product would have that short of a shelf life is very low and would not impact the findings. A 
greater concern is that products appear to drop out of the dataset, but in reality undergo 
minor packaging changes that make the product appear newly introduced to the dataset. 
The team checked for products that might fit this description by searching for products with 
the same brand, wattage, lumen output, bulb shape, and special features. If two matching 
products did not share any matching time variables (for example, Product A was in the 
dataset from weeks 1 to 10, and Product B was in the dataset from weeks 11 to 24), the 
team investigated further and consolidated their unique product ID when applicable.  

As shown in Figure 17, LEDs are the largest proportion of new A-line/spiral, reflector/flood, 
and specialty bulbs added to shelves at home improvement retailers. The proportions of 
new and discontinued products were generally similar between the states. Notably, 13% of 
new A-line/spiral bulbs introduced in Massachusetts were CFL bulbs compared to 5% in 
New York, more evidence of the effects of program support for CFLs in Massachusetts.  

Figure 17: New and Discontinued Products 

 

3.3 ENERGY STAR PRODUCTS
16 

ENERGY STAR v2.0 specifications were released December 31, 2015, and took effect 
January 2, 2017; in addition, after July 1, 2016, no new ENERGY STAR certifications were 
issued using the v1.1 guidelines.17 The goal of these revisions was to include a greater 
number of efficient lamps under the standard to improve energy savings, allowing a greater 
number of efficient lamps to enter the market at a lower price. The rated average life hour 
requirement for standard, omnidirectional lamps under v2.0 is now 15,000 hours, reduced 

                                                 
16 In our web-scraped database of lighting products, there are products indicated as ENERGY STAR-certified 
on store websites that are not labeled with the ENERGY STAR logo. This could be due to data entry errors by 
the site administrators or to a lack of label on a qualified product. We present here only those products that were 
labeled as ENERGY STAR in the store, as this is the information that customers would have available when 
making their purchase decision. 
17 https://www.energystar.gov/sites/default/files/Lamps%20V2%200%20Webinar%20Slides%20FINAL.pdf 
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from 25,000 hours under v1.1. The shelf stocking visits took place at the end of 2016, 
during the period where products were transitioning to the v2.0 standards. Therefore, our 
data represent a market in a state of flux. Still, an examination of ENERGY STAR status 
provides valuable insight into the market transition.  

Perhaps not surprisingly, given program intervention in Massachusetts, significantly more 
LEDs carry the ENERGY STAR label in Massachusetts than in New York (48% vs. 
38%, Figure 18). There are statistically equal shares of ENERGY STAR-labeled CFLs. In 
both states, CFLs were more likely to carry the ENERGY STAR label than LEDs. 

Figure 18: ENERGY STAR-Labeled LEDs and CFLs by State 

 
* Significantly different from NY at the 90% confidence level. 
 

Figure 19 shows the average life hours for ENERGY STAR-labeled A-line LEDs with a 
minimum life-hour rating of 15,000 hours. We can assume that lamps with a rating of 
15,000 to 24,999 hours are lamps manufactured to meet the relaxed v2.0 standards. In 
both states, we see evidence that many ENERGY STAR v2.0 LED lamps have already 
entered the market. While a large majority of ENERGY STAR-labeled A-line LEDs in both 
Massachusetts and New York meet the v1.1 standard for life hours, one in five of these 
lamps in Massachusetts meets the v2.0 standard, and nearly one in three in New York. A 
possible explanation for the larger share of v2.0 lamps in New York is a desire by retailers 
there, in the absence of program support, to introduce more lower-cost LEDs to their 
shelves. 
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Figure 19: Average Life Hours for ENERGY STAR-Labeled A-line LEDs by 
State 

 
* Significantly different from NY at the 90% confidence level. 

 

3.3.1 New and Discontinued ENERGY STAR Products from Web Scraping 

To expand on the analysis in Section 3.2.5 above, in Massachusetts, 30% of the 
34718 discontinued products are ENERGY STAR products. More than half of the standard 
A-line ENERGY STAR bulbs that were discontinued are ENERGY STAR v1.1 products, 
while none of the discontinued ENERGY STAR A-line bulbs qualified for ENERGY STAR 
v2.0. 

Of the 36519 new products introduced at home improvement retailers in Massachusetts, 
one-third (35%) were ENERGY STAR qualified. Eighteen of the new A-line products qualify 
under the ENERGY STAR v1.1 standards, while 30 new A-line products qualify under 
ENERGY STAR v2.0. 

In New York, 28% of the 357 discontinued products are ENERGY STAR products. More 
than 50% of the standard A-line ENERGY STAR bulbs that were discontinued are 
ENERGY STAR v1.1 products, with 25,000 or greater average lifetime hour ratings. None 
of the discontinued ENERGY STAR A-line bulbs qualified for ENERGY STAR v2.0. 

In comparison, one-third (33%) of all new products are ENERGY STAR. Sixteen newly 
introduced A-line products qualify under ENERGY STAR v1.1, while 26 of the new products 
qualify as ENERGY STAR v2.0. 

3.4 LAMP SHAPE 
Looking at lamp shape overall, we see in Figure 20 that A-line shapes dominate product 
lines for all lamp types except halogen, for which type the share of A-line and reflector 
shapes is about even in Massachusetts and tilted toward reflectors in New York (though the 
proportion of reflector halogens is statistically equal in both states). LEDs and 
incandescents have the most diverse range of shapes available, with substantial 

                                                 
18 Excluding 8 discontinued fluorescent lamps. 
19 Excluding 6 new fluorescent lamps. 
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proportions of all common shape choices. This shows how LEDs have increased in 
popularity among consumers and manufacturers—customers can expect to find an LED 
for nearly any application. CFLs in shapes other than A-line (which includes spiral/twist 
shapes in this analysis) and reflectors are relatively few, and likely decreasing as the 
market for CFLs narrows. 

The share of lamp shapes by type is quite similar between the two states. Massachusetts 
stores have a greater share of A-line CFLs, but Massachusetts stores also have a greater 
number of CFL products on the shelves. There are relatively more halogen A-line and 
bullet-shaped lamps, and fewer halogens in “other” shapes in Massachusetts. Note: a 
breakdown of bulb type by shape is included in Appendix B. 

Figure 20: Lamp Shape by Type and State 

 
*Significantly different from NY for this lamp type and shape at the 90% confidence level. 
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Table 8 shows the share of lamp types for the two most popular shapes, A-line and 
reflectors. The share of efficient A-lines is similar between the states (52% vs. 49%), though 
CFLs comprise a much larger share of this grouping in Massachusetts than New York. For 
reflector lamps, the efficient share is again similar (45% vs. 44%), though for this shape the 
LED/CFL split is also similar for each state.  

Table 8: Lamp Type by State for A-line and Reflector/Flood/Spot Lamps 
 A-line Reflector/Flood/Spot 
 MA NY MA NY 

n 4,876 1,960 3,036 1,419 
LED 32%* 41% 39% 41% 
CFL 20%* 8% 6%* 3% 
Halogen 16%* 18% 29%* 37% 
Incandescent 32% 33% 25%* 19% 

* Significantly different from NY at the 90% confidence level. 
 

Looking at lamp shapes available in each retail channel (Figure 21), we see that all the 
channels except Membership Club offer a diverse range of shape choices. Membership 
Club retailers are not trying to meet every consumer need, but to provide savings on bulk 
sizes of the most popular items, so this is the result we expect. If we limit this analysis to 
just LED lamps, the results are substantially similar. One notable difference is that the 
share of A-line LEDs in the Discount channel jumps to 69% from 56% (though the N is 
reduced to 43). 
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Figure 21: Lamp Shape by Channel by State 

 
* Significantly different from NY for this lamp shape and channel at the 90% confidence level. 

3.5 WATTAGE 
Figure 22 shows the relative share of lamps by type that correspond to the most common 
incandescent wattages (100, 75, 60, 40), omitting reflector/spot/flood-shaped lamps (see 
Figure 23).20 In both states, 60-watt-equivalent lamps are the most prevalent for all types 
except incandescent, where 40-watt lamps dominate. Among LEDs, Massachusetts stores 
have a greater share of 40-watt-equivalent lamps and a smaller share of 60-watt 
equivalents.  

                                                 
20 See the section on Price Comparisons of Equivalent Lamps Across Wattage Bins below for an explanation of 
the wattage equivalency bins. 
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Figure 22: Lamp Type by Incandescent Wattage Equivalence by State, Non-
Reflector Lamps 

 
* Significantly different from NY for this watt equivalency and lamp type at the 90% confidence level. 
 
Figure 23 shows the incandescent wattage equivalent by type for reflector/spot/flood-
shaped lamps only. For this lamp shape, the most common incandescent wattages are 65 
and 45. In contrast to the other lamp types, relatively more LEDs are in the 45-watt-
equivalent bin. This difference is magnified in Massachusetts stores, where 45-watt-
equivalent reflectors are 55% of the total, versus 41% in New York. For the other lamp 
types, the shares are statistically similar. 

Figure 23: Lamp Type by Incandescent Watt Equivalence by State, Reflector 
Lamps 

 
* Significantly different from NY for this watt equivalency and lamp type at the 90% confidence level. 
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Further limiting the data to just non-reflector/spot/flood-shaped LED lamps, we see that the 
four major store channels by shelf space (Home Improvement, Mass Merchandise, 
Hardware, Supermarket) have relatively similar product distributions (Figure 24). Sixty-watt-
equivalent LEDs are the most prevalent in every channel, except in Massachusetts Home 
Improvement and Mass Merchandise stores, where there are relatively more 40-watt-
equivalent LEDs. 

Figure 24: Incandescent Watt Equivalence by Store Channel by State, LED 
Non-Reflector Lamps 

 

Table 9 shows the average wattage by lamp type and state. For the efficient types, the 
values are statistically similar, while halogen lamps show a somewhat lower, and 
incandescent lamps a somewhat higher, average wattage in Massachusetts versus New 
York. 
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Table 9: Average Wattage by Lamp Type and State 
 MA NY 

n 11,437 5,119 
LED 8.8 9.0 
CFL 17.9 23.3 
Halogen 58.3* 63.6 
Incandescent 57.2* 53.7 

* Significantly different from NY at the 90% confidence level. 

Table 10 expands this analysis to look at average wattage by store channel. In the Home 
Improvement channel, average wattage for three of the four lamp types is significantly 
different in Massachusetts compared to New York. Average LED wattage is slightly higher, 
incandescent wattage is roughly 10 watts greater, and halogen wattage about 10 watts 
lower. Another notable difference is for Hardware store CFLs, where the average wattage in 
Massachusetts is 17.5 versus 28.8 in New York. 

Table 10: Average Wattage by Lamp Type and Store Channel 
 MA NY 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 4,265 1,059 2,072 4,041 1,998 252 1,221 1,648 
Home 
Improvement 

 8.4* 16.6 55.5* 59.5*  8.3 21.5 65.6 49.2 

Mass 
Merchandise 

 9.2 16.0 54.6 54.2*  8.8 15.2 55.0 46.9 

Hardware  8.8 17.5* 65.7 57.9*  9.2 28.8 69.1 59.5 
Supermarket  8.9* 18.8 52.6 57.1  8.6 18.2 56.4 49.9 
Grocery  7.8 14.4 52.8 87.6 - - - - 
Discount  7.9 14.9 50.6 54.6* - 25.0 55.4 52.0 
Membership Club  9.8 23.0 57.5 - 10.7 16.3 57.5 - 
Lighting and 
Electronics 

 9.1 23.2 45.3 50.6 10.6 25.0 53.0 40.0 

* Significantly different from NY for this store channel and lamp type at the 90% confidence level. 

3.6 DISPLAY LOCATION 
We expect the display location of a product to influence its popularity; products displayed in 
more prominent, or simply more, locations should sell more than products in less visible 
locations. A product on a middle shelf is in the line of sight for more customers and does 
not require them to reach or bend.21 Retailers use endcap, shipper (a free-standing floor 
display, usually on the shipping pallet), wing stack (another type of free-standing display), 
and register displays to highlight products to customers who may not visit the main product 

                                                 
21 For the New York visits, “lower shelf” was 3 ft. high or lower, “middle shelf” was 3-5 ft., and “upper shelf” was 
5 ft. or higher. 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

30 

display shelf, or to give customers a second chance to pick up an item after leaving the 
main display. One important caveat to note is that Lockheed Martin’s protocols for the 
Massachusetts visits directed technicians to tally products at only a single display location, 
even if they appeared in multiple locations.22 For example, if a product appeared on a 
middle shelf of one aisle and in a register display, the technician would add the stock in the 
register display to the tally from the middle shelf. In the New York visits, technicians 
counted each location separately. This somewhat limits our ability to make comparisons 
between the states, though the great majority of products are displayed on shelves.  

Figure 25 and Figure 26 show the display location by lamp type in Massachusetts and New 
York. We present these figures separately due to the difference in data collection protocols 
described above.  

Within Massachusetts, LEDs are significantly more likely to appear on an upper or 
middle shelf than other lamp types. Also, LEDs are more likely to be given a special 
display than other lamp types in Massachusetts; 9% appear in non-shelf display 
locations compared to 4% of CFLs and 2% of halogen and incandescent lamps. The lower 
shelf is the most common display location for halogen and CFL lamps in Massachusetts. 

Figure 25: Display Location by Lamp Type, MA 

 
In New York, a statistically equal share of LEDs and incandescents appear on upper or 
middle shelf displays. CFLs are the most likely to have a non-shelf display location at 17%. 
Eleven percent of New York LED products are in non-shelf displays. As in Massachusetts, 
CFLs are most likely to be found on a lower shelf, though halogen lamps are most 
commonly displayed on a middle shelf.  

 

                                                 
22 MA technicians did not follow this protocol in all instances, however, as there are 269 observations (out of 
11,499, 2.3%) of products that appear in multiple locations within MA stores, compared to 576 observations in 
NY (out of 5,126, 11%). 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

31 

Figure 26: Display Location by Lamp Type, NY 

 

To make a more direct comparison, Figure 27 shows the display location for only those 
products that retailers display on shelves. In both states, LED lamps have the largest share 
of products displayed on both the middle and upper shelves. Massachusetts retailers give 
more prominent display to LEDs than their counterparts in New York. Eighty-two 
percent of LEDs are on the upper or middle shelf of Massachusetts retailers versus 76% in 
New York. Halogen lamps, however, receive less prominent shelf placement in 

Massachusetts, where 44% are on a lower shelf compared to 36% in New York. 

 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

32 

Figure 27: Display Location by Lamp Type by State, Products on Shelves 

 
* Significantly different from NY for this display location and lamp type at the 90% confidence level. 

Drilling down further to display locations for only LED lamps by channel, we see that LEDs 
in Massachusetts Home Improvement stores are more likely to be on an upper shelf than in 
New York, though the combined upper and middle shelf shares are the same (Figure 28). In 
the Mass Merchandise, Hardware, and Supermarket channels, New York retailers more 
often display LEDs on a lower shelf than those in Massachusetts, though they also display 
more LEDs on a middle shelf. 
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Figure 28: Shelf Display Location by Channel by State, LEDs Only 

 
* Significantly different from NY for this display location and lamp type at the 90% confidence level. 

Ideally, participating retailers would promote program-supported lamps by giving them 
prominent display locations. Figure 29 shows this to be the case; program-labelled lamps 
in Massachusetts are more likely to be displayed on the middle shelf, and also more 
likely to appear in endcap and wing stack displays.  
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Figure 29: Display Location by Program Label, MA Only 

 
* Significantly different from non-program labeled products at the 90% confidence level. 
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Section 4  Product Pricing 
Price is one of the most important considerations for almost any 
purchase and a common way to compare similar products. Lighting is 
no exception. The prices presented below reflect the average unit price 
per package (i.e., the package price divided by the number of lamps in 
the package), unless noted otherwise. We choose to present this 

figure, rather than the average lamp price that incorporates the actual in-store stock 
numbers, as this better reflects the choices available to the shopper in the store. Shoppers 
do not generally count all of the lamps on the shelves to choose between products, but they 
may compare the per-lamp price of one package to another. This is analogous to a typical 
supermarket, where the unit price is displayed to allow easy price comparisons between 
different packaging options.  

To illustrate the difference: Say the total stock in a store consisted of 100 packages of a 2-
pack of LEDs priced at $5 per package and 50 packages of a 1-pack CFL at $1 per 
package. The average unit price of lamps in this store would be $1.75, while the average 
lamp price would be $2.00: 

Average unit price: ($5/2 + $1)/2 = $1.75 

Average lamp price: (($5/2)*100 + $1*50) / (100+50) = $2.00 

To provide context for our pricing analysis, Table 11 shows the average per-lamp incentive 
by lamp type from the EFI Massachusetts program sales data for 2016. Incentives vary by 
retailer, product, and promotion. These are the average per-lamp incentive amounts by 
unique lamp model in each lamp type category, i.e. not weighted by the sales quantity.  

Table 11: Unit Incentives by Lamp Type, 2016 Sales Data 
Lamp Type Per-lamp Incentive n 
Standard LED $3.86 353 
Reflector LED $5.80 454 
Standard CFL $1.17 202 

 

Shelf-stocking data suggest that program support is having an impact on the average unit 
price of LED lamps in Massachusetts, and evidence from web scraping suggests that the 
price of LED lamps continues to decrease over time.  

Key Findings 

 The average unit price of LED lamps in Massachusetts is significantly less than 
the average unit price of LED lamps in New York, and Massachusetts has a 
significantly greater proportion of LED lamps in the $0-$5 range than New York; 
in addition, the average unit price of standard 60-watt-equivalent LEDs in 
Massachusetts is slightly but not significantly less than the price of equivalent 
lamps in New York. 

4 
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 Massachusetts stores stock a 10% greater share of LED flood lamps in the $0-$5 
range than New York, and 5% more in the $0-$10 range. Forty-five-watt-equivalent 
LED and CFL reflector lamps are significantly less expensive in Massachusetts 
than in New York (about 20% less expensive). Sixty-five-watt-equivalent reflector 
LED lamps, however, are 12% more expensive in Massachusetts. 

 Based on web-scraping data, we observe that LED A-line lamp prices among 
home improvement retailers in both states have fallen considerably since June 
2016. At the same time, these retailers have increased the variety of LED 
products available for purchase.  

 In contrast to falling LED prices, again based on web-scraping data, the average 
unit price of 60-watt-equivalent A-line CFL, halogen, and incandescent lamps has 
remained relatively consistent from June to November 2016 in both states. 

 In the shelf-stocking data, clear evidence of Massachusetts program support 
emerges in the average prices for ENERGY STAR lamps. Looking at all ENERGY 
STAR LEDs and CFLs, the average ENERGY STAR lamp is 27% less expensive 
(over $3, on average) in Massachusetts than in New York. Non-ENERGY STAR 
lamps are similarly priced in both states. 

 Using rated lifetime hours as an indication of quality, we find evidence that 
Massachusetts consumers are getting higher quality lamps at a substantially 
lower price than their counterparts in New York.  

 ENERGY STAR labeled A-line, bullet, and reflector shape lamps in Massachusetts 
are significantly less expensive than similar ENERGY STAR-labeled and non-
ENERGY STAR-labeled lamps in New York. In the case of the most standard lamp 
shape, A-line, Massachusetts ENERGY STAR-labeled lamps are nearly $2 less on 
average than similar lamps in New York.  

4.1 UNIT PRICE  

Table 12 shows the average and median unit price for the different lamp types in 
Massachusetts and New York (regardless of shape, features, or application). Across all 
lamp types, Massachusetts average unit prices are slightly less than average unit prices in 
New York; however, in the case of LEDs, the average unit price of each lamp is 
significantly less (by nearly one dollar) than the price in New York. The median unit 
price, however, is nearly the same for Massachusetts and New York LEDs. Note that since 
price data were collected in store, LED and CFL prices reflect any retail markdown 
incentives provided by the PAs in Massachusetts. 

Table 12: Unit Price by Lamp Type and State 
 Average Median 
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 MA NY MA NY 
n 11,302 5,052 11,302 5,052 
LED $11.25* $12.19 $9.99 $9.97 
CFL $6.04 $6.45 $4.77 $5.49 
Halogen $5.99 $6.07 $5.00 $5.47 
Incandescent $2.97* $3.12 $2.25* $2.48 

* Significantly different from NY at the 90% confidence level. 

The distribution of unit prices varies widely by lamp technology, as Figure 30 shows.23 
LEDs show the widest range of prices, which indicates the diversity of choices and features 
available to consumers for this technology. In Massachusetts, likely due to program 
support, there is a large spike in the $1.50-$2.50 bin for LEDs, indicating that there are 
many more models in this affordable price range than in New York. Incandescent lamp 
prices cluster at the low end of the price range, with a large spike around the average. 
There is a similar diversity in CFL and halogen products, with many choices in the roughly 
$0-$10 range and far fewer outside that range. 

                                                 
23 We present this figure as a density histogram rather than a standard histogram that would show the counts by 
bin. The density histogram allows us to make direct comparisons between the two states and across the lamp 
types. This would be more difficult to do with the counts, since the smaller New York sample would necessarily 
show much lower counts, and within the states the counts by lamp type vary significantly. The bars of the 
histograms represent one-dollar bins, with the center of the bin at the whole dollar. We have limited the products 
to those with a unit price less than or equal to $50, since most of the products are at the lower end of this range 
and including the long tail reduces detail at the lower end. 
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Figure 30: Unit Price by Lamp Type, Products <=$50/unit (Density), n = 16,332 

 

Figure 31 shows the share of lamps in Massachusetts and New York that fall in different 
price bins, with each bin spanning a $5 range. The largest share of LED lamps in both 
Massachusetts and New York were in the $5.01-$10.00 range; however, a significantly 
greater share of lamps fell in this range in New York as opposed to Massachusetts (37% 
vs. 29%), whereas Massachusetts had a significantly greater share of lamps in the $0-
$5 range than New York (25% vs. 20%), likely reflecting program incentives. The 
Massachusetts shelf stock also had a significantly greater share of CFL lamps in the $0-$5 
range than New York stock (55% vs. 47%), with New York showing slightly more lamps in 
the next bin ($5.01-$10.00) than Massachusetts—again, also demonstrating program 
influence. 
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Figure 31: Average Unit Price by Lamp Type by State 

 
*Significantly different from NY for this price bin and lamp type at the 90% confidence level. 

 

Incandescent-Equivalent Wattage Bins 

Placing lamps into bins by incandescent-equivalent wattage allows us to make the same 
comparison that the consumer might make in the store when choosing between different 
lighting technologies for a fixture or socket with a particular light output level in mind. As 
there are different sets of common incandescent-equivalent wattage bins that are specific to 
reflector lamps, and wattages that are more standard for other bulb shapes (but not 
exclusive of reflectors), we developed two sets of bins: one for all bulbs, including reflectors 
(25-, 40-, 60-, 75-, and 100-watt bins), and one for reflector/flood lamps only (45- and 65-
watt bins).24 Lumen bins are an alternative method to make similar comparisons, but the 
typical lighting buyer and product packaging emphasize incandescent wattage equivalence. 
Details on the calculation of the incandescent-equivalent wattage bins appear in Appendix 
B. 

Figure 32 and Figure 33 show the distribution of incandescent-equivalent wattages by lamp 
type using the general bins and the reflector-only bins, respectively. In the general set of 
bins, incandescents skew toward the 40-watt bin. For the three other lamp types, the 60-
watt bin is the largest. The shares for each bin are similar between the states, though 
Massachusetts stores have more 40-watt-equivalent LEDs and fewer 60-watt relative to 
New York. For reflectors, there are more LEDs in the 45-watt bin than other lamp types, 

                                                 
24 Note that not every lamp falls into one of the incandescent-equivalent wattage bins. Both sets of ranges are 
contiguous, but some lamps fall above or below the minimum or maximum incandescent-equivalent wattage. 
See Figure 49 and Figure 50. 
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and then relatively more 45-watt-equivalent LED reflectors in Massachusetts than New 
York. 

In the immediately following sections, we explore price differences among the bins.  

Figure 32: Incandescent-Equivalent Wattage by Bulb Type 

 
* Significantly different from NY at the 90% confidence level. 

 

Figure 33: Incandescent-Equivalent Wattage by Bulb Type, Reflector Lamps 

 
* Significantly different from NY at the 90% confidence level. 
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Price Trends from Web Scraping 

While shelf-stocking analyses provide snapshots of the average price of a lamp that 
consumers see on the shelf, web scraping can show the price trends over time. As Figure 
34 shows, between June and November 2016, the average unit price of a standard LED 
lamp25 in two home improvement retailers in Massachusetts decreased in nearly every 
wattage equivalency bin, while prices for other lamp types remained largely steady. The bar 
charts at each end of the price curve indicate the number of products by lamp type at the 
beginning and end of the period. 

                                                 
25 Excludes wireless-enabled and 3-way lamps 
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Figure 34: Average Unit Price of Standard Lamps by Incandescent-Equivalent 
Wattage* 

 

* Excludes wireless-enabled and 3-way lamps. 
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4.1.1 A-Line Lamps 

Figure 35 shows that the price of an A-line-shaped lamp is generally lower than the overall 
average lamp price, as expected for this most common of shapes, with a larger share of 
lamps in the $0-$5 range across all lamp types compared to the values in Figure 31 for all 
lamp shapes. Massachusetts A-line lamps across all lamp types still show a slightly larger 
share of units in the $0-$5 range than in New York, though the difference is statistically 
significant only for incandescent lamps. In Massachusetts, there are larger shares of LEDs 
in the $10-$15 and $15-$20 ranges. There are very few halogen or incandescent A-line 
lamps outside of the $0-$10 range. 

Figure 35: Regular Unit Price by Lamp Type by State, A-line-shaped Lamps 

 
*Significantly different from NY for this price bin and lamp type at the 90% confidence level. 

Looking at the price differences for A-line lamps overall by incandescent-equivalent wattage 
bin, the evidence of program influence is murky (Table 13). There are few statistically 
significant differences, though the 100-watt-equivalent LEDs come in nearly $3.00 more 
expensive in Massachusetts. 
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Table 13: Average Unit Price by Lamp Type and Incandescent-Equivalent 
Wattage, A-line Lamps 

 25w Eq. 40w Eq. 60w Eq. 75w Eq. 100w Eq. 

 MA NY MA NY MA NY MA NY MA NY 
n 87 87 999 359 1,455 712 391 120 788 254 
LED $12.11 $11.12 $7.70 $7.41 $6.58 $6.60 $11.87 $12.10 $15.16* $12.19 
CFL $3.99 - $4.53 $3.72 $4.28 $4.55 $5.09 $4.98 $6.11* $4.95 
Halogen - $2.87 $2.60 $2.70 $2.64* $2.17 $2.60 $2.32 $2.71* $2.38 
Incan. $1.90* $2.68 $2.31* $2.71 $2.55 $2.29 $2.52 $3.21 $2.57* $0.78 

* Significantly different from NY at the 90% confidence level. 

Likewise, the average unit prices by store channel and wattage bin for A-line lamps do not 
reveal any significant differences for the two major channels, Home Improvement and Mass 
Merchandise, except for 25-watt-equivalent lamps (Table 14). Clear evidence of program 
rebates in prices emerge when we look at prices for ENERGY STAR lamps in Section 4.2 
below. 

Table 14: Average Unit Price by Store Channel and Incandescent-Equivalent 
Wattage, A-line Lamps 

 25w Eq. 40w Eq. 60w Eq. 75w Eq. 100w Eq. 
 MA NY MA NY MA NY MA NY MA NY 

n 87 87 999 359 1,455 712 391 120 788 254 
Home Imp. $2.37* $4.52 $6.00 $5.48 $4.06 $4.09 $4.23 $4.80 $6.33 $6.30 

Mass Merch. $4.63 $4.33 $4.39 $3.90 $4.13 $4.63 $4.12 $3.78 $7.87 $7.45 

Hardware $5.54 $4.44 $5.01 $4.88 $5.79 $5.96 $6.55 $6.52 $8.69 $9.45 

Supermarket $1.73 $3.96 $3.49 $4.32 $5.75* $3.89 $5.24 $6.01 $9.20 $7.67 

Grocery $1.35 - $1.33 - $1.15 - $1.17 - $1.83 - 

Discount $2.25 - $1.57* $1.06 $2.15* $0.81 $1.73* $1.21 $2.07* $1.06 

Lighting & 
Elec. 

- - $1.29* $15.45 $2.76* $6.05 - - $5.99* $13.40 

Membership 
Club 

- - $7.50* $2.50 $2.69 $2.49 $5.00 $5.00 $3.00 $5.46 

* Significantly different from NY at the 90% confidence level. 
 

A-line Price Trends from Webscraping 

Looking at two home improvement retailers in both Massachusetts and New York, LED A-
line lamp prices have fallen considerably since June 2016, while a greater variety of 
LED products was also available for purchase in these stores by the end of the study 
period. The average unit price of 60-watt-equivalent A-line CFL, halogen, and 
incandescent lamps has stayed relatively consistent from June to November 2016 in both 
Massachusetts and New York (Figure 36, New York trends shown in Appendix B).  
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Figure 36: Average Unit Price of A-line Lamps by Incandescent-Equivalent 
Wattage Over Time, MA Only* 

 

* Excludes wireless-enabled and 3-way lamps. CFLs include twist/spiral lamps. 
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4.1.2 Reflector Lamps 

The reflector/flood/spot lamp shape is relatively more expensive than the average lamp 
across all lamp types (Figure 37). Massachusetts stores stock a 10% greater share of 
LED flood lamps in the $0-$5 range than New York, and 5% more in the $0-$10 range. 
The CFL distribution is statistically similar across states. There is a much larger share of 
halogen reflector lamps in the $10-$15 range in Massachusetts than in New York (32% vs. 
20%). 

Figure 37: Regular Unit Price by Lamp Type by State, Reflector Lamps 

 
*Significantly different from NY for this price bin and lamp type at the 90% confidence level. 
 

Table 15 compares the average price of standard 65- and 45-watt-equivalent reflector 
lamps in Massachusetts and New York from the shelf-stocking survey. Forty-five-watt-
equivalent LED and CFL reflector lamps are significantly less expensive in 
Massachusetts than in New York; in the case of 45-watt-equivalent LED reflectors, they 
are a dramatic $2.73 (20%) cheaper.  Sixty-five-watt-equivalent reflector LED lamps, 
however, are 12% more expensive in Massachusetts. Halogen reflectors are relatively 
more expensive, on average, than CFL reflectors in Massachusetts, and the same is true 
for 65-watt-equivalent reflectors in New York. Note that among most lamp types, 65-watt-
equivalent reflectors are the most common (see Figure 23). 
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Table 15: Average Unit Price by Lamp Type and Incandescent-Equivalent 
Wattage, Reflector Lamps 

 45w Eq. 65w Eq. 
 MA NY MA NY 

n 694 275 1,057 499 
LED $11.30* $14.03 $11.82* $10.60 
CFL $7.32* $10.64 $7.51 $7.84 
Halogen $7.56 $7.05 $8.82 $8.44 
Incandescent $5.72 $6.07 $5.93 $5.92 

* Significantly different from NY at the 90% confidence level. 

Table 16 does not reveal any significant differences between the states in prices by channel 
for reflector lamps. Again, the story becomes clearer when we look at prices for ENERGY 
STAR lamps in Section 4.2 below.  

Table 16: Average Unit Price by Store Channel and Incandescent-Equivalent 
Wattage, Reflector Lamps 

 45w Eq. 65w Eq. 
 MA NY MA NY 

n 694 275 1,057 499 
Home Improvement $7.73 $8.74 $6.74 $6.26 
Mass Merchandise $8.26 $8.32 $7.66 $7.58 
Hardware $10.31 $10.85 $9.42 $9.65 
Supermarket $9.54 $10.38 $9.01 $8.37 
Grocery $1.99 - $1.12 - 
Discount $3.05 - $3.31 $4.56 
Lighting and Electronics $2.39 - $22.66 $7.90 
Membership Club $8.24 $7.24 $6.37 $6.32 

* Significantly different from NY at the 90% confidence level. 
 
Reflector Price Trends from Web Scraping 

 
Looking at two home improvement retailers in both Massachusetts and New York, LED 
reflector lamp prices have fallen since June 2016, while a greater variety of LED 
products were also available for purchase in these stores by the end of the study 
period. The average unit price of 45- and 65-watt-equivalent reflector CFL, halogen, and 
incandescent lamps has stayed relatively consistent from June to November 2016 in both 
Massachusetts and New York (Figure 36, New York trends shown in Appendix B).  
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Figure 38: Average Unit Price of Reflector Lamps by Incandescent Wattage 
Equivalence, MA Only* 

 
* Excludes wireless-enabled and 3-way lamps. 

 

4.2 ENERGY STAR PRODUCTS 
Expanding on our analysis of ENERGY STAR products in Section 3.3, we find positive 
evidence that the program significantly reduces the prices of ENERGY STAR lamps in 
Massachusetts compared to New York. Table 17 shows that the average unit price of an 
ENERGY STAR LED lamp is 27% lower in Massachusetts. Average unit prices for 
ENERGY STAR CFLs are also lower, though the price difference is not statistically 
significant. 

Table 17: Unit Price by ENERGY STAR Label 
 ENERGY 

STAR Label 
LED CFL 

 MA NY MA NY 
 n 4,196 1,827 1,039 211 

Avg. 
Yes $10.81* $13.28 $4.44 $5.15 
No $11.64 $11.70 $9.18 $8.96 

Median 
Yes $9.49* $11.99 $4.00 $3.55 
No $9.99* $8.98 $8.99 $8.80 
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* Significantly different from NY at the 90% confidence level 

The life-hour rating of a lamp is an indicator of quality, and Table 18 indicates that 
Massachusetts buyers are getting higher quality lamps at a substantially lower price than 
New York buyers 

Table 18: Average Unit Price by Energy Star Labeled Status and Life Hour Bin 
for LEDs 

ENERGY STAR label Yes No 
 MA NY MA NY 

n 1,858 628 2,306 1,039 
0-14,999 $7.00 $9.15 $8.68* $6.48 
15,000-19,999 $8.94* $10.31 $10.18* $8.94 
20,000-24,999 $9.88* $13.40 $13.81* $19.74 
25,000+ $11.51* $14.35 $15.10* $18.50 

* Significantly different from NY for this life hour bin and ENERGY 
STAR-labeled status at the 90% confidence level. 

Also in Section 3.3, we established that the life-hour rating for a lamp, combined with an 
ENERGY STAR label, is a good identifier for ENERGY STAR v2.0 lamps. As we have seen 
in other cases, Table 19 shows that in-store prices in Massachusetts reflect the program 
incentives for this group of products. The ENERGY STAR v2.0 LEDs are $5.41 less on 
average, and the v1.1 LEDs are $1.35 less.26 

Table 19: Average Unit Price for ENERGY STAR Labeled A-line LEDs by 
Average Life Hours and State 

 MA NY 
n 613 182 
15,000-24,999 (v2.0) $4.98* $10.39 
25,000 or more (v1.1) $9.63* $10.98 

* Significantly different from NY at the 90% confidence level. 
 

4.2.1 Average Price by ENERGY STAR Status and Lamp Shape for LEDs 

In addition to breaking down average price by life-hour rating for ENERGY STAR lamps, it 
is illuminating to also examine average price by lamp shape; are the savings 
Massachusetts customers seeing for LED lamps consistent regardless of the shape of the 
lamp? Are more efficient, less common lamp shapes being offered for less on average in 
Massachusetts, in addition to more common lamp shapes? 

As shown in Table 20, ENERGY STAR-labeled LED lamps are less expensive in 
Massachusetts than in New York—significantly less for A-line, bullet, and reflector 
lamp shapes. In the case of the most standard lamp shape, A-line, Massachusetts 

                                                 
26 As detailed in Section 3.3, we assume that 15-25k lifetime indicates a v2.0, while 25k+ indicates v1.1. 
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ENERGY STAR-labeled lamps cost $1.98 less on average than similar lamps in New 
York, and these ENERGY STAR-labeled lamps in Massachusetts are also less expensive 
on average than non-ENERGY STAR-labeled A-line lamps in New York. This could be a 
reflection of program support for ENERGY STAR lamps in Massachusetts lowering the 
price for these higher quality lamps. New York non-ENERGY STAR-labeled A-line lamps 
are, however, less expensive than non-ENERGY STAR-labeled A-line lamps in 
Massachusetts. The difference in average price between Massachusetts and New York 
ENERGY STAR-labeled reflector lamps is also large--$2.74 less, and within 
Massachusetts, ENERGY STAR-labeled reflectors are $1.84 less on average than non-
ENERGY STAR-labeled reflectors. 

Table 20: Average Unit Price by Lamp Shape and ENERGY STAR Label, LEDs 
Only 

ENERGY STAR label Yes No 
 MA NY MA NY 
n 1,860 672 2,316 1,117 
A-line $8.70* $10.68 $11.11 $10.59 
Bullet $4.49* $6.87 $7.28* $8.53 
Candle/Flame $8.87 $9.04 $9.53* $8.15 
Globe $9.67 $10.41 $10.98 $10.68 
Reflector/Flood/Spot $13.79* $16.53 $15.63* $17.96 

* Significantly different from NY at the 90% confidence level. 
 

While limited to the Home Improvement channel, web-scraping data further confirm these 
findings. ENERGY STAR-labeled LEDs are cheaper in Massachusetts than New York, 
presumably due to incentives (Table 21). Unlike the shelf-stocking results, however, 
ENERGY STAR-labeled LEDs are consistently cheaper in New York across all lamp types 
compared to their non-labeled counterparts. Moreover, as discussed in detail below, 
incented lamp prices are not uniformly reflected on retailers’ websites, potentially diluting 
the effect of program incentives on ENERGY STAR LED prices in Massachusetts.  

Table 21: Average Unit Price by Lamp Shape and ENERGY STAR Label, LEDs 
Only (Web Scraping) 

ENERGY STAR label Yes No 
 MA NY MA NY 
Unique Products (n) 328 315 505 497 
A-line $7.68* $8.93 $10.54 $10.74 
Candle/Flame $5.88 $6.68 $7.42* $7.83 
Globe $7.47* $8.09 $9.29* $9.78 
Reflector/Flood/Spot $12.03* $14.08 $15.58 $16.29 

* Significantly different from NY at the 90% confidence level. 
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4.2.2 Rebated Products 

ENERGY STAR-qualified products are eligible for incentives at the discretion of the 
program administrators and store managers.  

The team matched lamps from over 80 stores visited in Massachusetts with the Mass Save 
program dataset, focusing on lamps sold from August to October 2016. By counting the 
number of unique model numbers of rebated lamps in the Mass Save dataset and dividing 
by the number of ENERGY STAR-labeled lamps in the shelf-stocking dataset, we were able 
to obtain a rough estimate of the proportion of ENERGY STAR lamps rebated in each 
store.27  

Over 60% of stores carrying ENERGY STAR LEDs rebate all of these products, and 
20% of stores offer rebates on at least half of their ENERGY STAR LEDs in stock. 
Stores that rebated at least half of the ENERGY STAR-labeled LEDs had an average of 15 
ENERGY STAR LEDs available in store.  

Similarly, 60% of stores carrying ENERGY STAR-labeled CFLs rebate all of these products, 
and 20% offer rebates on at least half of the ENERGY STAR CFLs on store shelves. Those 
stores that apparently rebate all of their ENERGY STAR CFLs have an average of six CFL 
ENERGY STAR products available in store, while those that offer rebates on at least half, 
but less than 100%, of ENERGY STAR CFL products had an average of nine ENERGY 
STAR-qualifying CFLs available in store.  

In 2016, both CFLs and LEDs were rebated in Massachusetts, although CFLs will not be 
included in the program in 2017. Both on the shelf and online, the team found more CFL 
products in Massachusetts than New York. This is most likely an effect of the incentives in 
Massachusetts. Indeed, within the web-scraping data, the team identified at least five 
incented CFL lamps that were only found in Massachusetts retail locations. 

 

 

 

 

                                                 
27 Given the proven difficulty of matching model numbers alone, we were unable to match products at this level.  
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Section 5 Shelf Stocking and Web 
Scraping Compared 
Previous studies of the Mass Save program provided a useful look at 
lighting cost and availability in the state at a discrete point in time. This 
analysis provides that same look, but adds time series data on lighting 
cost and availability through the collection of data from retailer web 

pages via web scraping. Since this study included both physical shelf-stocking visits and 
web scraping at a subset of the stores visited, we can compare the data collected through 
both methods and learn how online and in-store prices and availability differ. 

The overall story about the lighting market is enhanced by incorporating both data streams, 
and allows us to consider both virtual and physical marketplaces of the same retailers and 
observe the differences therein. 

Key Findings 

 Web-scraping and shelf-stocking studies are complementary and, when 
conducted together, offer a richer picture of the lighting market during the study 
period. 

 We see strong correspondence between what Home Improvement Retailer 1 
offers to its online buyers and what it stocks on its shelves, though the difference 
between states is not evident in the web-scraping data. 

 Average unit prices, in particular for LED lamps, are much lower in the store than 
online; however, the price difference between virtual and physical retailers is 
present both in Massachusetts and New York. 

5.1 COMPARATIVE BENEFITS OF WEB-SCRAPING AND SHELF-STOCKING 

METHODS 
Web scraping allows us to learn some things about the lighting market in Massachusetts 
that we cannot learn from visiting physical stores alone. For example, web scraping allows 
us to observe changes in price more frequently (monthly or weekly), as opposed to the 
more limited pricing perspective allowed by collecting price information once every one or 
two years. In addition to price data, we can track how products enter and leave the 
marketplace over time, observing shifts in market share in near real time.  

Physically visiting stores to collect shelf-stocking information likewise has unique value. For 
example, conducting shelf-stocking visits is the only way we can learn information about 
how products are displayed in the store, which might be critical in helping to understand the 
options available from the consumer’s perspective, and what indirect and direct signals 
stores are providing to customers about the value and desirability of such products. Without 
visiting stores physically, we cannot estimate the amount of shelf space given to different 

5 
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product types or draw any conclusions about where on the shelf different products are 
displayed. 

There are some clear advantages to web scraping over store visits:  

 It eliminates the financial and time costs of travel, training technicians, and obtaining 
permission to visit retailers. 

 It is not particularly difficult or expensive to set up, as the standard methods use free 
open-source software that is in wide use and well-documented. 

 On websites that offer localization for pricing and stock information, minimal 
additional work is necessary to scrape one or an arbitrary number of store locations, 
wherever they are. 

 Scraping can easily be automated to run on a regular schedule to create rich time-
series datasets. 

There are, however, some inherent caveats and limitations: 

 The information available is only as good as the websites’ administrators make it. 
The scope, detail, quality, and consistency of available data vary widely from site to 
site (and often even within a site), and each site requires writing a custom program. 
Fortunately, those retailers that sell the most lighting also tend to be those that 
provide the most data via their websites. That said, many lighting retailers, like 
grocery and hardware stores, commonly provide no lighting information at all on 
their websites. 

 Websites tend to change frequently, which requires updates to the code and can 
result in unexpected data loss. 

 There is no way to verify how online product offerings, prices, and stock data 
correspond to what is actually in a store without visiting the store.  

 Markdown and rebate information is included inconsistently, which complicates 
efforts to identify program-supported products. 

 The amount of data generated is a blessing and a curse; the more there is, the more 
work there is in filtering and cleaning the data to generate useful insights. 

5.2 LAMP TYPE COMPARISONS 
We both made store visits to and scraped the websites of two prominent Home 
Improvement retailers; as noted in Section 3.2.3, the Home Improvement channel accounts 
for the largest share of lighting sales in Massachusetts, so observing how lighting product 
offerings are the same or different online versus in the store is even more apt. Figure 39 
shows near-parity between data collected on shelf-stocking visits (the top two bars) and 
data collected from web scraping (the bottom two bars) for both Massachusetts and New 
York for Major Home Improvement Retailer 1. 
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Figure 39: Lamp Types at Major Home Improvement Retailer 1, by State, 
Unweighted, with Comparison to Web Scraping 

 
* Significantly different from NY at the 90% confidence level. 

In contrast, examining web-scraping and shelf-stocking data for Major Home Improvement 
Retailer 2 (Figure 40) reveals crucial differences in product availability online and in store. 
In this case, a much larger proportion of lamps available in the store were LEDs compared 
with the proportion of lamps available online. Conversely, online offerings at Major Home 
Improvement Retailer 2 featured a larger proportion of halogen lamps than were observed 
physically during shelf-stocking visits in both Massachusetts and New York. Interestingly, 
the proportion of different lamp types available in Massachusetts as opposed to New York 
was significantly different in some cases within the retailer; web-scraping data, however, 
showed no significant differences in the proportion of products available between the two 
states. 

Figure 40: Lamp Types at Major Home Improvement Retailer 2, by State, 
Unweighted, with Comparison to Web Scraping 

 
* Significantly different from NY at the 90% confidence level. 

5.3 PRICING COMPARISONS 
To test the comparability of lamp prices between the web-scraping and shelf-stocking 
methods, the team compared data from home improvement shelf-stocking visits in both 
Massachusetts and New York with web-scraped data. Rather than taking the average price 
of lamps across the six-month data collection period, we compared the average price of 
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lamps scraped during one week in October to correspond roughly with the timing of store 
visits. (As a note, one store location of each Home Improvement retailer was analyzed for 
web scraping, while both Home Improvement Retailer 1 and 2 were visited twice in each 
state for the shelf-stocking study. There was very little variation in online products or price 
observed within a state for either retailer, so restricting analysis to one location per retailer 
affects the number of observations but not the average unit price per lamp.) 

Table 22 and Table 23 show the average unweighted unit price of all lamps in Major Home 
Improvement Retailer 1 and 2 in both the web-scraping and shelf-stocking datasets. In both 
Massachusetts and New York, the average unit price of LED lamps in the web-scraping 
data is much higher than the average unit price of LED lamps in the shelf-stocking data for 
Home Improvement Retailer 1 and, to a lesser extent, for Home Improvement Retailer 2. A 
similar trend is evident for CFLs: The average unit price for CFL lamps is less in the shelf-
stocking data than the web-scraping data. However, the difference in average unit price is 
less dramatic and also larger in Home Improvement Retailer 2 than Home Improvement 
Retailer 1. We observed this difference in average unit price between online and physical 
retailers for efficient lamps in both Massachusetts and New York, despite only 
Massachusetts providing rebates. We conclude that rebates are not consistently 
incorporated into online pricing. 

Table 22: Comparison of Average Unit Price of All Lamps in Home 
Improvement Retailer 1 and 2, Massachusetts 

(Base: All LED, CFL, halogen, and incandescent lamps) 

 Web Scraping Shelf-Stocking 
 Home Improvement Retailer 1 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 388 71 126 136 992 208 156 511 
All Lamps $9.63* $5.39 $5.91 $3.30* $8.03 $4.72 $6.32 $2.94 
100w eq. $13.76* $5.08 $6.00* $6.18* $11.14 $4.96 $3.41 $3.54 
75w eq. - $4.96 $6.47* $6.47* $10.93 $4.71 $3.69 $1.75 
60w eq. $9.73* $4.94 $5.69* $3.01* $5.89 $4.43 $3.48 $2.11 
40w eq. $6.78 $3.32 $4.42 $2.77 $6.72 $2.74 $4.20 $2.27 
25w eq. $3.72 - $5.47 $2.27* $5.01 - $5.47 $1.55 
 Home Improvement Retailer 2 

 Web Scraping Shelf-Stocking 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 225 91 262 223 325 40 201 208 
All Lamps $12.20 $6.26* $5.89 $3.36* $11.45 $4.52 $5.19 $2.74 
100w eq. $17.48 $6.48* $5.03* $3.25 $12.76 $3.95 $2.18 $3.18 
75w eq. - $6.49* $7.79* $2.98 - $2.69 $3.81 - 
60w eq. $14.14* $4.53 $4.74* $2.99 $8.88 $3.53 $2.94 $2.42 
40w eq. $9.79 $5.18 $7.38* $3.82* $8.83 $4.98 $3.24 $2.25 
25w eq. $10.03 - $4.00 $3.46* - - $5.98 $1.93 

* Significantly different from Shelf Stocking at the 90% confidence level. 
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Table 23: Comparison of Average Unit Price of All Lamps in Home 
Improvement Retailer 1 and 2, New York 

(Base: All LED, CFL, halogen, and incandescent lamps) 

 Web Scraping Shelf-Stocking 
 Home Improvement Retailer 1 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 394 58 127 137 435 69 213 240 
All Lamps $10.75* $5.60* $5.78 $3.06 $8.84 $4.59 $5.57 $2.95 
100w eq. $14.48* $5.35 $5.72* $6.05* $11.53 $4.53 $2.59 $3.26 
75w eq. - $5.70 $6.43* $5.97 $14.60 $4.49 $3.64 $5.64 
60w eq. $11.06 $5.03* $5.35* $2.74 $8.73 $3.96 $3.57 $2.76 
40w eq. $7.76 $3.60 $4.15 $2.58 $7.14 $3.00 $3.56 $2.55 
25w eq. $6.57 - $4.97 $2.09 $5.97 $10.97 $4.30 $2.14 
 Home Improvement Retailer 2 

 Web Scraping Shelf-Stocking 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 215 88 260 222 325 40 201 208 
All Lamps $12.61 $7.52* $5.96 $3.40 $11.45 $5.77 $5.44 $3.09 
100w eq. $17.64 $7.73* $5.14 $3.48* $12.98 $4.29 $4.06 $5.60 
75w eq. - $7.46* $7.96* $2.98 - $2.16 $4.79 - 
60w eq. $14.71* $5.46 $4.83* $2.98 $9.41 $4.07 $3.37 $2.53 
40w eq. $10.41* $6.43 $7.44 $3.83 $8.98 $4.05 $4.13 $3.09 
25w eq. $10.18* - $3.74 $3.73 $7.78 - $3.89 $3.12 

* Significantly different from Shelf Stocking at the 90% confidence level. 

In order to verify whether differences in average lamp price are also observed in a subset of 
more standard lamps, we present in Table 24 the average unit price for all lamps by 
wattage equivalence in the Home Improvement retail channel overall, as well as in Home 
Improvement Retailer 1 and 2, omitting wireless-enabled and three-way lamps. After 
excluding these specialty lamps, the data still show the average unit price to be less in 
the store compared to the online price. 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

57 

Table 24: Average Lamp Price by Wattage Equivalence 
(Base: LED, CFL, halogen, and incandescent lamps, excluding smart and three-way lamps) 

 MA 
 100w eq. 75w eq. 60w eq. 40w eq. 25w eq. 

Web Scraping (n) 157 90 502 325 119 
Home Improvement $8.49* $6.71* $6.02* $5.89 $6.01* 
Retailer 1 $9.27* $5.69 $6.18* $4.84 $3.27* 
Retailer 2 $7.76* $7.47* $5.82* $6.78 $6.72* 
Shelf-Stocking (n) 185 72 549 688 101 
Home Improvement $6.45 $4.82 $4.08 $5.43 $2.39 
Retailer 1 $6.97 $5.51 $4.36 $5.10 $2.50 
Retailer 2 $5.17 $3.54 $3.42 $6.26 $2.08 

 NY 
 100w eq. 75w eq. 60w eq. 40w eq. 25w eq. 

Web Scraping (n) 155 89 497 322 118 
Home Improvement $8.90* $7.14* $6.75* $6.29* $6.17* 
Retailer 1 $9.75* $6.27 $7.14* $5.43* $3.95 
Retailer 2 $8.04* $7.79* $6.21* $7.04 $6.88 
Shelf-Stocking (n) 74 48 401 332 114 
Home Improvement $6.59 $5.07 $4.35 $5.32 $4.75 
Retailer 1 $7.26 $5.41 $4.83 $4.78 $3.65 
Retailer 2 $5.28 $4.50 $3.56 $6.02 $5.64 

* Significantly different from Shelf Stocking at the 90% confidence level.

5.4 IDENTIFYING REBATED PRODUCTS 
The team matched products at individual stores from the web-scraping dataset to the Mass 
Save program database. Data collected while web scraping were compared to rebates 
issued at Home Improvement Retailers 1 and 2 during the same sales period (June to 
November 2016). The Mass Save dataset contains updated data on program sales at 
participating retail locations through November 2016.  

The program database indicated that a total of 182 different products were incented (not 
including lighting fixtures) at Home Improvement Retailer 1 from June to November 2016. 
The team matched 80% of these with products in the web-scraping dataset. One-fourth of 
these products (26%) in the Massachusetts store location reflect the price of the product 
after the rebate was applied, while the remaining three-quarters of the matched products do 
not show a difference in prices between retail locations in Massachusetts and New York. 
There does not appear to be a pattern in determining which incented products reflect the 
price an eligible customer pays after the rebate and which incented products display the 
price before the rebate is applied.  

At Home Improvement Retailer 2, 60 total LED and CFL lamps were incented (not including 
fixtures). Fifty-one of these products were matched with lamps in the web-scraping dataset. 
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Unlike Home Improvement Retailer 1, 75% of these incented lamps show the incented price 
online (while the remaining one-quarter of incented products show the price before the 
rebate is applied in Massachusetts).  
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Appendix A Data Collection 

A.1 DATA COLLECTION FIELDS 
The technicians collected data for up to 26 different data fields, 
depending on the bulb type. 

Table 25: Data Collection Fields 
Field LED CFL Halogen Incan. 

Lamp type x x x x 
Lamp shape x x x x 
Base type x x x x 
Brand x x x x 
Model number x x x x 
Lamp color x x x x 
Wattage x x x x 
Average life hours x x x x 
Regular price x x x x 
Sale price x x x x 
# in package x x x x 
Features (e.g. dimmable, 
filament style, 3-way, 2-way, 
bulb lamp) x x x x 
Lumens x x x x 
Connected home protocol x    
Additional certifications x    
Color temperature x x x x 
Lighting facts label x x x x 
Program labeled x x   
ENERGY STAR Labeled x x   
ENERGY STAR Certified x x   
Display location x x x x 
Package dimensions (height, 
width, and depth) x x x x 
Product count (height, width, 
and depth) x x x x 
Bar code x x x x 
Photos (optional) x x x x 
Notes (optional) x x x x 

 

  

A 
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A.2 DATA COLLECTION FORM 
Figure 41 is a screenshot of the tablet-based mobile data collection form used by NMR 
technicians in the New York site visits. 

Figure 41: Mobile Data Collection Form 
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Appendix B Additional Analysis 
This appendix presents additional analysis of the shelf-stocking and web-
scraping data that is not included in the main report. 

B.1 PRODUCT CHARACTERISTICS AND DISPLAY 

B.1.1 Lamp Type by Shape 

Figure 42 provides the inverse view to Figure 20, showing the distribution of lamp types by 
shape in each state. 

Figure 42: Lamp Type by Shape and State 

 
*Significantly different from NY for this lamp type and shape at the 90% confidence level. 
 

B.1.2 Package Size 

The average package size on display does not vary widely by lamp type between the 
states, although there are significant differences for all lamp types except CFLs (Table 26). 
Within each state, retailers offer LEDs in smaller average package sizes than other lamp 
types. 

B 
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Table 26: Average Package Size by Lamp Type and State 
 MA NY 

n 11,499 5,126 
LED 1.5* 1.6 
CFL 2.0# 2.1# 
Halogen 2.1*# 2.0# 
Incandescent 2.2*# 2.0# 

*Significantly different from NY at the 90% confidence level. 
#Significantly different from LED for this state at the 90% confidence level. 

Figure 43 shows the distribution of pack sizes by lamp type. For every type except 
incandescent, the largest bin by far is for the individual lamp package. Two-pack 
incandescents are more prevalent than single packs in Massachusetts, and nearly as 
prevalent as single packs in New York. Figure 43 also shows that CFL packages have a 
major spike at one for individual packages, but the distribution is wider for CFLs, with spikes 
also evident at two, four, and six lamps per pack, and a long tail of larger pack sizes. 
Halogen and incandescent lamps also show spikes at one, two, and four lamps per pack.   
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Figure 43 Units per Pack by Lamp Type 

 

In addition to these variations in pack size by lamp type, there is variation in pack size 
within types for lamps sold in different retail channels (Table 27). Membership Clubs, as 
expected, offer the largest pack sizes for both states for all lamp types, followed by 
Home Improvement and Mass Merchandise (though the average supermarket pack size 
in New York is the same as in the Mass Merchandise channel, 1.7). Between the states, 
LED pack sizes are similar in all channels except Home Improvement, where the average 
pack in Massachusetts is slightly but significantly higher than in New York (2.1 vs. 2.0), and 
in Supermarkets, where the average Massachusetts pack size is quite a bit lower than in 
New York (1.1 vs 1.7). CFLs are sold in larger pack sizes in Massachusetts Hardware and 
Discount stores; pack sizes are statistically similar for the other channels. An unexpected 
finding is that incandescent lamps are sold in significantly larger average pack sizes 
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in Massachusetts in the Home Improvement, Mass Merchandise, and Hardware 
channels compared to New York. 

Table 27: Average Pack Size by Lamp Type and Store Channel 
 MA NY 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 4,295 1,087 2,074 4,043 2,002 253 1,221 1,650 
Home 
Improvement 

2.1* 3.2 2.3* 3.0* 2.0 3.2 2.0 2.5 

Mass 
Merchandise 

1.7 2.7 2.7 2.5* 1.7 2.6 2.6 2.3 

Hardware 1.3 1.9* 1.6 2.2* 1.4 1.6 1.6 1.8 
Supermarket 1.1* 1.8 2.4 2.0 1.7 2.1 2.2 2.0 
Grocery 1.2 2.1 4.0 2.4 - - - - 
Discount 1.4 1.8* 1.7 1.9  - 1.0 1.8 1.9 
Membership Club 3.4 4.3 8.0  - 3.8 5.3 8.0  - 
Lighting and 
Electronics 

1.1 1.4 1.0* 1.1 1.2 1.0 2.0 1.0 

* Significantly different from NY for this store channel and lamp type at the 90% confidence level. 
 

Comparing pack sizes by incandescent wattage equivalence, we find that both 100- and 60-
watt-equivalent LEDs are sold in smaller average package sizes in Massachusetts than 
New York, while 40-watt-equivalent halogen lamps and 100-watt incandescent lamps are 
offered in larger packs (Table 28). 

Table 28: Average Pack Size by Lamp Type and Incan. Wattage Equivalence 
 MA NY 
 LED CFL Halogen Incan. LED CFL Halogen Incan. 

n 2,451 892 950 1,850 1,152 198 524 789 
100w eq. 1.4* 2.2 3.0 1.6* 1.5 2.2 2.9 1.4 
75w eq. 1.3 2.1 2.8 2.3 1.6 1.9 2.6 3.3 
60w eq. 1.7* 2.2 2.7 2.3 2.0 2.5 2.6 2.2 
40w eq. 1.6 2.1 2.6* 2.2 1.7 2.5 2.1 2.1 

*Significantly different from NY for this store channel and lamp type at the 90% confidence level. 

 

B.1.3 Brand 

Table 29 shows the top ten brand names for LED lamps found in the shelf-stocking visits. 
GE is the dominant brand name for every lamp type. Previous studies presented the 
manufacturer of the lamp instead of the brand name. While the brand name and 
manufacturer are typically synonymous, retailers sell many lamps labeled with an in-house 
brand name; the actual manufacturer of the lamp sold under that brand may change over 
time. 
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Table 29: Brand by Lamp Type (MA & NY) 
 LED CFL Halogen Incandescent 

n 6,297 1,340 3,295 5,693 
GE 43% 46% 49% 65% 
FEIT 17% 2% 2% 1% 
PHILIPS 11% 6% 12% 7% 
SYLVANIA 4% 7% 6% 7% 
ECOSMART 4% 4% 0% 0% 
GREENLITE 4% 6% 0% 0% 
GREAT VALUE 3% 0% 1% 0% 
UTILITECH 2% 1% 1% 0% 
KICHLER 2% 0% 0% 0% 
CREE 1% 0% 0% 0% 
OTHER 9% 27% 29% 19% 

Table 30 shows how the mix of brands/manufacturers has changed over time, using data 
from the previous three shelf-stocking studies. The 2010 study included manufacturer 
information only for CFL lamps by shape; we include results for twist/spiral CFLs, the most 
numerous shape in the study sample. GE has been the dominant brand for the entire 
period, excepting the anomalous result in the 2013 study. Sylvania, previously the second 
most common brand, seems to be on the wane. 
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Table 30: Brand by Lamp Type, MA Only, 2012-2016 
 LED CFL Incan. Halogen 
 2016 2013 2012 2016 2013 2012 2010 2016 2013 2012 2016 2013 2012 

n 6,297 14,218 755 1,340 81,367 2,236 1,422 5,693 175,149 2,634 3,295 30,303 904 
GE 45% 0.2% 17% 50% 0.2% 35% 37% 59% 0.3% 49% 72% 0.3% 51% 
FEIT 19% 0% 7% 1% 1% 5% 3% 1% 0.2% 1% 1% 0.5% 1% 
PHILIPS 6% 8% - 4% 3% - - 4% 16% - 2% 18% - 
SYLVANIA 4% 24% 4% 6% 34% 13% 26% 5% 62% 24% 7% 61% 16% 
ECOSMART 4% 20% 26% 4% 14% 10% 3% 0% 0.1% 0% 1% 0% 0% 
GREENLITE 5% 4% - 7% 16% - - 0% 0% - 0% 0% - 
GREAT VALUE 4% 1% - 0% 2% - - 1% 0.2% - 0% 3% - 
UTILITECH 1% 19% - 1% 6% - - 1% 1% - 0% 9% - 
KICHLER 2% - - 0% - - - 0% - - 0% - - 
CREE 1% - - 0% - - - 0% - - 0% - - 
OTHER 9% 24% 46% 28% 24% 36% 28% 28% 20% 26% 17% 8% 32% 
* 2010 data include twist/spiral CFLs only. 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

B-7 

B.1.4 Wireless-Enabled Lamps 

Currently, wireless-enabled lamps represent a minority of lamps available in the market; 
however, the share of wireless-enabled lamps may increase in the future as connected 
homes become more prevalent, so it is useful to take stock of where this feature stands as 
a benchmark for future analysis. 

Shelf-stocking analysis identified 164 wireless-enabled lamps, including 85 in 
Massachusetts and 79 in New York, comprising 10 brands (predominantly Phillips and 
Sylvania). Wireless-enabled lamps in both states are almost exclusively 60-watt-equivalent 
lamps—almost 80% of those lamps that fell into our wattage equivalency bins were 60-watt 
equivalents. Wireless-enabled lamps are almost exclusively A-line or reflector lamps—52% 
were A-line and 39% were reflectors. There were no significant differences between the 
proportion of shapes or wattage equivalencies between wireless-enabled lamps in 
Massachusetts and New York. As shown in Table 31, wireless-enabled lamps are 
expensive, which is why we chose to remove them from the average pricing analysis. The 
average unit price of a wireless-enabled LED lamp in Massachusetts was $31.75, and an 
analogous lamp in New York cost $43.83. Wireless-enabled lamps are most commonly sold 
at home improvement retailers as well as lighting and electronics stores. 

Table 31: Average Unit Price by Lamp Type and State, Wireless-Enabled 
Lamps 

 MA NY 
n 85 78 
LED $31.57* $43.83 
CFL $11.96 - 

* Significantly different from NY at the 90% confidence level. 
 

Web-scraping analysis identified 29 wireless-enabled lamp products at Home Improvement 
Retailer 1, and 19 wireless-enabled lamp products at Home Improvement Retailer 2, 
comprising thirteen product brands. Most of the products are either A-line lamps (58%) or 
reflector/flood lamps (37%), and the median wattage is 9.5. The average smart lamp in the 
web-scraping analysis costs $32.64, while an average non-enabled LED lamp in the web-
scraping analysis is $9.50.  
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B.2 PRODUCT PRICING 

B.2.1 Additional Pricing Comparisons 

Table 32: Average Unit Price by Lamp Type, Store Channel, Incandescent-
Equivalent Wattage, and ENERGY STAR Label, A-line LED Lamps 

ENERGY STAR Labeled A-Line LEDs 
 25w Eq. 40w Eq. 60w Eq. 75w Eq. 100w Eq. 
 MA NY MA NY MA NY MA NY MA NY 

n - - 86 16 305 108 30 9 79 28 

Home Imp. - - $4.55 $5.54 $5.29 $5.92 $11.86 $13.72 $11.95 $13.11 
Mass Merch. - - $5.25 - $5.30 $6.58 $9.09 - $11.12 $9.02 
Hardware - - $3.77 $6.78 $4.65 $7.89 $14.40 $18.73 $17.58 $20.19 
Supermarket - - $8.49 $7.99 $9.06 $8.58 $16.99 $20.99 $20.99 $18.99 
Grocery - - $1.33 - $1.18 - - - - - 
Discount - - $1.99 - $2.32 - $4.24 - - - 
Lighting & Elec. - - $1.29 - $2.24 - - - $5.99 - 
Mem. Club - - - - $3.54 $2.15 - - - $6.25 

Non-ENERGY STAR Labeled A-Line LEDs 
 25w Eq. 40w Eq. 60w Eq. 75w Eq. 100w Eq. 
 MA NY MA NY MA NY MA NY MA NY 

n 17 23 350 141 446 252 44 21 252 97 
Home Imp. - $6.30 $8.28 $7.93 $4.48 $4.44 $12.98 - $9.23 $8.29 
Mass Merch. $10.88 $10.43 $6.55* $5.57 $5.31 $5.95 $7.39 $7.37 $10.90 $10.58 
Hardware $12.42 $15.99 $11.22* $7.40 $10.33 $7.67 $17.99 $14.58 $16.61 $11.80 
Supermarket - - $15.79* $8.07 $9.85* $5.93 - $9.49 $21.37 $12.68 
Grocery - - - - - - - - - - 
Discount - - $3.99 - $4.67 - - - - - 
Lighting & Elec. - - - $15.72 $3.78 $6.05 - - - $13.40 
Mem. Club - - $7.50 $2.50 $3.00 $3.61 $5.00 $5.00 $5.00 $7.50 

* Significantly different from NY at the 90% confidence level. 
 

Table 33: Average Unit Price by Store Channel and Incandescent-Equivalent 
Wattage, ENERGY STAR Labeled Reflector LED Lamps 

ENERGY STAR Labeled Reflectors 
 45w Eq. 65w Eq. 
 MA NY MA NY 

n 244 69 209 103 
Home Improvement $7.69 $12.28 $8.80 $8.77 
Mass Merchandise $12.09 $15.08 $8.61 $9.45 
Hardware $10.47 $16.13 $13.53 $13.36 
Supermarket $22.99* $14.77 $15.51 $13.88 
Grocery $1.99 - - - 
Discount $2.49 - - - 
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ENERGY STAR Labeled Reflectors 
 45w Eq. 65w Eq. 
 MA NY MA NY 

Lighting and Electronics $2.39 - $3.99 - 
Membership Club $8.24 $7.24 $4.12 $8.06 

Non-ENERGY STAR Labeled Reflectors 
 45w Eq. 65w Eq. 
 MA NY MA NY 
n 174 58 85 49 
Home Improvement $10.07 $10.41 $7.45 $6.48 
Mass Merchandise $8.26 $7.77 $11.09 $7.99 
Hardware $17.06 $16.90 $11.76 $10.53 
Supermarket $19.99 $13.49 - $5.04 
Grocery - - - - 
Lighting and Electronics - - $60.00 $7.90 
Membership Club - - $7.50 $7.49 
* Significantly different from NY at the 90% confidence level for this channel 
and incandescent-equivalent wattage. 

 
A-line Price Trends from Web Scraping 

Similar to Massachusetts (Figure 36), LED A-line prices have generally fallen over time 
since June 2016. In some wattage equivalence categories, there is a greater variety of LED 
products available for purchase in these stores by the end of the study period. The average 
unit price of A-line CFL, halogen, and incandescent lamps stayed relatively consistent from 
June to November 2016 in New York as well.  
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Figure 44: Average Unit Price of A-Line Lamps by Incandescent Wattage 
Equivalence Over Time, New York* 

 

* Excludes wireless-enabled and 3-way lamps. 
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Reflector Price Trends from Web Scraping 
 
As in Massachusetts, LED reflector lamp prices in New York have fallen since June 2016, 
while a greater variety of LED products was also available for purchase by the end of the 
study period in Home Improvement Retailer 1 in particular. The average unit price of 45- 
and 65-watt-equivalent reflector CFL, halogen, and incandescent lamps stayed relatively 
consistent from June to November 2016. 

Figure 45: Average Unit Price of Reflector Lamps by Incandescent Wattage 
Equivalency Over Time, New York* 

 

* Excludes wireless-enabled and 3-way lamps. 
 

B.2.2 Incandescent-Equivalent Wattage Bins – All Bulbs 

To identify the most common incandescent lamp wattages for all lamps in the dataset, the 
team identified the wattages of incandescent lamps most frequently observed in the shelf-
stocking dataset for Massachusetts and New York. As expected, we observed clusters 
around common incandescent wattages, including 25-, 40-, and 60-watt lamps, as shown in 
Figure 46. Fewer 75- and 100-watt lamps are observed due to the phase-out of standard 
incandescent lamps under EISA, but the team chose to also examine 75- and 100-watt-
equivalent lamps because they were common incandescent lamp wattages prior to EISA.  
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Figure 46: Incandescent Lamps by Wattage 
(Base: Products observed in store, excluding 2- and 3-way lamps)

 

The ratios in Table 34 are calculated from wattage equivalency charts produced by 
manufacturers. The ratios are used to calculate rough estimates of equivalent wattages for 
LED, CFL, and halogen lamps, as shown in Table 35. For example, to estimate the wattage 
of a 60-watt-equivalent LED lamp, we divide 60 by 6.66, which equals approximately 9 
watts.  

Table 34: Wattage Equivalency Ratios 

Lamp Type LED Ratio Incan. Ratio 
LED 1.00 6.66 
CFL 0.59 3.70 
Halogen 0.22 1.39 
Incandescent 0.15 1.00 

 

Table 35: Preliminary Point Estimates (Watts) 

Incan. LED CFL Halogen 
25 3.8 6.8 18.0 
40 6.0 10.8 28.8 
60 9.0 16.2 43.2 
75 11.3 20.3 54.0 

100 15.0 27.0 71.9 
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Due to increases in efficiency and manufacturing advances, efficient lamps that serve a 
similar function occupy a range of wattages. To capture all the lamps that might fall within 
these ranges, the team used the point estimates in Table 35 to define the upper limit of the 
wattage range, and used a value just above the previous category’s estimate as the lower 
limit. For example, a 60-watt-equivalent LED would be defined as an LED lamp with a 
wattage greater than 6.0 and less than or equal to 9.0.28  

As these ranges are based on rough estimates, the team used the web-scraping data to 
further refine the wattage ranges and ensure that they reflect current lamp offerings. For 
halogen lamps, it is clear that the point estimates do not reflect conventional wisdom. For 
example, the universe of 100-watt-equivalent halogen lamps should include 72-watt 
halogen lamps, rounded up from the previous estimate of 71.9.  

Lamp packaging for LED, CFL, and halogen lamps often includes a measure of wattage 
equivalence, and the team collected this variable while web scraping. While this estimate is 
likely not standardized across manufacturers, it proves useful for providing a picture of the 
range of lamps manufacturers consider to be equivalent to incandescent lamp wattages. 
The team used this variable to adjust the ratio-calculated point estimates from Table 35 and 
create the wattage ranges used in the analysis, as shown in Table 36. Figure 47 and Figure 
48 show the wattage bins we created imposed on a histogram of actual wattages of LED 
and CFL lamps that were labeled as 25-, 40-, 60-, 75-, or 100-watt-equivalent lamps. These 
figures indicate that the bins we selected, as detailed in Table 36, accurately reflect industry 
trends for wattage equivalence measures in LED and CFL lamps, excluding outliers.29 

Table 36: Final Wattage Bins – All Lamps 

Incandescent LED CFL Halogen 
25 2.4 - 3.8 4.2 - 6.8 10.9 - 18 
40 3.9 - 6.4 6.9 - 11.0 18.1 - 29 
60 6.5 - 11.0 11.1 - 16.2 29.1 - 43 
75 11.1 - 13.9 16.3 - 20.3 43.1 - 53 
100 14.0 – 18.0 20.4 - 27.0 53.1 - 72 

 

                                                 
28 For 25-watt-equivalent lamps, point estimates for 15-watt-equivalent lamps were used to define the lower limit 
of the wattage range. See Appendix B for a table with additional equivalency calculations. 
29 The wattage equivalence variable was particularly problematic for halogen lamps; for example, the listed 
wattage equivalence on the product was often the same as the actual lamp wattage, or missing altogether. The 
figure is included in the Appendix. However, because halogen equivalencies are fairly standardized, it was not 
as necessary to use web scraping data to refine wattage bins as for LED and CFL lamps. 
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Figure 47: LED Bins by Wattage Equivalence 
(Base: LED lamps observed on Massachusetts store visits) 
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Figure 48: CFL Bins by Wattage Equivalence 
(Base: CFL lamps observed on Massachusetts store visits)

 

The team used these wattage bins to confirm that they accurately describe lamps found on 
store shelves. Figure 49 indicates which lamps fall within the calculated wattage bins, 
organized by technology. From this figure, it appears the bins with the most lamps are the 
40-watt-equivalent category of LED lamps and the 60-watt-equivalent for CFLs.  
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Figure 49: Wattage Equivalence of Lamps by Type 
(Base: All LED, CFL, and Halogen lamps observed on Massachusetts store visits) 

 

B.2.3 Incandescent-Equivalent Wattage Bins – Reflector Lamps 

When the team subset the data from Figure 49 to include only reflector/spot/flood-shaped 
lamps, 45- and 65-watt lamps emerge as the most common wattages of incandescent 
lamps observed in stores in Massachusetts and New York (Figure 50). The ratios in Table 
34 were used to calculate preliminary point estimates for 45- and 65-watt-equivalent LED, 
CFL, and halogen lamps (Table 37). 



RLPNC 16-6 – LIGHTING SHELF STOCKING 

 

B-17 

Figure 50: Incandescent Lamps by Wattage 
(Base: Reflector/flood lamps observed on store visits)

 

Table 37: Preliminary Point Estimates  

Incandescent LED CFL Halogen
45 6.8 12.2 32.4 
65 9.8 17.6 46.8 

 

Final wattage bins, as shown in Table 38, were adjusted using the same method detailed in 
the previous section. The upper range of 45-watt-equivalent LEDs was adjusted from 6.8 to 
8.0 due to the number of 8-watt LED reflectors that were characterized as 45-watt 
equivalent. Similarly, the team adjusted the upper range of 65-watt LED reflectors from 9.8 
to 11 watts because of the number of 10- and 11-watt LED reflectors characterized as 65-
watt equivalent in the web-scraping dataset.  

Table 38: Final Wattage Bins – Reflector Lamps Only 

Incandescent LED CFL Halogen 
45 6.0 – 8.0 10.8 - 12.2 18.1 – 35.0 
65 8.1 – 11.0 12.3 - 17.6 35.1 – 50.0 

 

Most LED products labeled as 45- and 65-watt equivalent fell within the estimated ranges 
(Figure 51). As shown in Figure 52, there were no CFL reflector or flood lamps labeled as 
45-watt equivalent in the web-scraping dataset, and few CFL reflector/flood lamps labeled 
as 65-watt equivalent (those that were fell within the calculated ranges).  
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Figure 51: LED Bins by Wattage Equivalence – Reflector/Flood Lamps 

 

 

Figure 52: CFL Bins by Wattage Equivalence – Reflector/Flood Lamps 

 

Finally, Figure 53 shows the wattages of reflector and flood lamps on the shelves in 
Massachusetts stores, and the proportion of those lamps that are 45- and 65-watt 
equivalent. 
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Figure 53: Wattage Equivalence of Reflector/Flood Lamps On Shelves in MA 

 

 

 

 

 

 

 


