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Executive Summary
Background

Each year since 2005, the Northwest Energy Efficiency Alliance (NEEA) has assessed the state of the Northwest

residential lighting market, and has identified year-over-year trends in lamp sales shares and pricing by comparing

data collected in the current year with data collected in previous LTMT studies. This report contains results for

2011 to 2017, years of particularly dramatic market change.

The study provides NEEA and the region’s utilities with robust data on market status to establish regional

baselines for the savings reporting. The study also enables NEEA to estimate the total market savings, including

the influence of its previous compact fluorescent lamp (CFL) market transformation program.
Tables of results from this study are available from NEEA upon request.

Methodology Overview

For the analysis of 2016 data, and again for 2017, NEEA contracted with Cadeo Group to conduct the analysis

using the “Chain Logic Method.” The Chain Logic Method is an analytical framework that combines different data
sources to estimate various attributes of a given market’s sales mix. The method provides a means of weighting

various data points into a market average specific to the Northwest. Cadeo originally developed the method for

the Bonneville Power Administration’s (BPA) Residential Lighting Market Characterization.
The data collected for this year’s analysis were:
•

•

Shelf survey data (collected by DNV-GL). Data were collected from 68 stores for the 2017 study, as well
as data collected in previous years’ studies for 2011 through 2016 and two studies in 2015 (summer and
winter).
Nielsen sales data. These included the 2017 data acquired for the current study as well as previous years’
data for 2011 through 2016. Nielsen collects data from a subset of Northwest retailers, representing less
than 30% of total residential lamp sales in the region.

The Cadeo team combined these data using the Chain Logic Method. This method is described in detail in
Appendix B. Included in the description is detail on two modifications made to the methodology and applied to
the years 2015, 2016, and 2017 as a result of input from stakeholders. These modifications are summarized below:
•

Used an average of shelf survey data. In prior years, analysis results used data collected at the end of

the year and beginning of the following year to represent sales. The analysis was updated to use the
average of two years of shelf survey data to better reflect what would have been on the shelves

throughout the year.
•

Allowed retailer market shares to change from year-to-year. Rather than using the same retailer

market shares year over year, the decision was made to calculate retailer market shares for each year.

Cadeo - II

2017-2018 Northwest Residential Lighting Long-Term Monitoring and Tracking Study

Key Findings

The overall takeaway for this year is that the region’s residential lighting market continued to shift toward more
efficient products, and prices continued to drop for these products. Research conducted for last year’s report
found that the primary drivers of this transition are regulation, technological change, and residential lighting
efficiency programs. In the general purpose (screw in) and reflector lamp categories, LEDs continue to dominate,
and the shares of compact fluorescent lamps (CFLs) continue to decline.
These developments continue the dramatic progress towards transforming the Northwest market. Also, as pointed
out in last year’s study, the market changes have potential implications for residential lighting programs regarding
program incentives and program opportunities; ongoing regional market tracking and discussion are important.
The primacy of LED general purpose and reflector lamps is a huge step towards
regional market transformation. Within general purpose lamps sales (which make
up over 51% of all residential lamp sales), the percentage of LEDs rose dramatically
from just 1% in 2011 to a dominant 47% in 2017. In reflectors (about 20% of all
residential lamp sales), the percentage of LED sales rose from 4% to 50%.
LED prices decreased by 70% between 2011 and 2017, greatly
narrowing the incremental cost for consumers of choosing an LED over inefficient
lamps. The average price for a general purpose LED lamp (after application of utility
incentives) dropped to about $5 in 2017. LED prices across all lamp categories fell to
less than $10 per lamp. Over time, at least for general service lamps, this trend could
potentially eliminate the need for program incentives.
Specialty lamp sales are still largely inefficient. Many specialty lamps, such as
decorative and mini-base lamps, are exempt from the current federal standards, and
have not shifted as rapidly toward efficient technologies. The 2017 data showed that
incandescent still dominated decorative and mini-base lamp sales at 74%. While only
a minority (18%) of all lamps sold fall into these categories, this is a portion of the
residential lighting market that has not yet transitioned to high-efficiency
technologies. EISA 2020 is expected to change the technology mix for more applications, but there may be
short term opportunities for programs to push the market in the direction of efficiency before then.
Compact Fluorescent Lamps (CFLs) continue to exit the market. Between 2011 and 2017,
the sales share of general purpose CFLs went from 31% to just 7%. If EISA 2020 takes effect, we
expect those shares to continue to drop because this legislation will require a level of efficacy
(lumens per watt) that is on par with LEDs, a level most CFLs cannot meet.
Last year’s description of the expected impact of federal legislation and ENERGY STAR
standards can be found in last year’s report here.
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2017-2018 Northwest Residential Lighting
Long-Term Monitoring and Tracking Study
Introduction

NEEA’s Northwest Residential Lighting Long-Term Monitoring and Tracking (LTMT) Study assesses the
current state of the Northwest residential lighting market, and identifies year-over-year trends in sales and
pricing by comparing data collected in the current year with historical data collected in previous LTMT
studies.

Study Results

Sales Trends in Residential Lamps

Analysis of 2017 data showed that for general
purpose lamps (comprising 51% of all lamp sales),
the market share of LEDs and halogens continued to
increase. Sales of CFLs and incandescent lamps
continued to decrease. Figure 1 shows the weighted
sales mix of general purpose lamps by technology
from 2011 to 2017.

LED was the top selling general
purpose lamp technology in
2017 with 47% market share.

Figure 1. General Purpose Lamps - Technology Shares, 2011-2017

Data source: Weighted combination of sales data and shelf data.

General purpose lamps have been the fastest to transition to LED, driven in large part by federal
standards.
Figure 2 below displays the weighted sales mix of specialty lamps by technology from 2011 to 2017.
Specialty lamps encompass reflectors, decorative (including mini-base), globe, and three-way lamps,
comprising 46% of all lamp sales in 2017. Although the sales trends for specialty lamps are also
substantial in their overall trends towards more LED and fewer incandescents, there is less change as
Cadeo - 1

2017-2018 Northwest Residential Lighting Long-Term Monitoring and Tracking Study
compared to general purpose lamps. In last year’s report, we suggested that this is primarily due to the
fact that some specialty lamp types are exempt from the federal standards that have driven massive
change in the general purpose lamp category.
Figure 2. Specialty Lamps 1 - Technology Shares, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

Among the various types of specialty lamps, however, sales trends continue to differ substantially.
Specifically, reflectors continue to see a rapid transition to LED, while decorative lamps continue to remain
largely incandescent. Figure 3 shows the technology mix of reflector lamps from 2011 to 2017. Reflector
sales, which were 18% of the market in 2017, continue to trend heavily towards LED. Many (but not all)
reflectors are exempt from current standards, but that is expected to change with the forthcoming EISA
2020 standards.
Figure 3. Reflector Lamps (a subset of Specialty Lamps) - Technology Shares, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

1

Reflectors, decorative (including mini-base), globe, and three-way lamps
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In contrast to reflectors, technology shares for decorative and mini-base lamps (also a subset of the larger
category of specialty lamps) have remained relatively constant over the last five years. Figure 4 displays
the technology mix of decorative and mini-base lamps from 2011-2017. This lamp category made up 18%
of the market in 2017. Although LED lamps have been steadily increasing in share, over 70% of decorative
and mini-base lamps are still incandescent. These products are exempt from EISA efficiency standards, so
shares of efficient technologies are growing more slowly here. However, EISA 2020 is expected to cover
many decorative lamps, which would drive a faster transition to efficient technologies (LED and CFL).
Figure 4. Decorative and Mini-Base Lamps (a subset of Specialty Lamps) Technology Shares, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

Market Presence of ENERGY STAR and non-ENERGY STAR LEDs

Last year’s report included results of interviews with manufacturers. We found that some manufacturers
are offering high-quality ENERGY STAR-labeled LED lamps, while others offer so-called “value LEDs,” or
lower-cost lamps that do not qualify for ENERGY STAR labeling (these include both general purpose
lamps and other lamp types). While non-ENERGY STAR LEDs tend to be just as efficient as their ENERGY
STAR labeled competitors, they may lack other quality features like lamp design, durability, and lifetime.
Most manufacturers interviewed for last year’s report said they thought value LEDs were becoming more
popular, which implied that there might be a shift away from ENERGY STAR lamps. However, this year’s
analysis again revealed that is not the case: Figure 5 shows the share of ENERGY STAR certified lamps
from 2011-2017. The percentage of lamps with ENERGY STAR labeling has actually increased since 2011. 2

The increase shown between 2014 and 2015 is due to additional data from the Summer 2015 shelf study, which should provide a more
accurate assessment of ENERGY STAR labeling.

2
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Figure 5. Percentage of Lamps Certified as ENERGY STAR, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

Manufacturers interviewed for last year’s study said value LEDs are meeting customer needs, and they
perform well in terms of efficiency. Figure 6 compares the average wattage of ENERGY STAR and nonENERGY STAR LEDs over the past five years. On average, ENERGY STAR lamps use about the same amount
of energy as value LEDs. The figure shows that non-ENERGY STAR lamps actually have the same or slightly
lower average wattages than ENERGY STAR lamps in some years, which is likely due to differences in lamp
design. For example, ENERGY STAR lamps must meet requirements for omnidirectionality, which may
result in slightly higher-wattage lamp design. While lamp design and quality features are important, there
is little difference in energy consumption between ENERGY STAR and non-ENERGY STAR lamps.
Figure 6. Wattage Comparison of ENERGY STAR and Value LEDs, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.
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Price Trends in Residential Lamps

In addition to the sales trends presented in the prior section, the Cadeo team analyzed pricing data
collected in the sales data and shelf stocking study. The data continue to corroborate the statements
manufacturers made in last year’s interviews: LED prices are dropping
In last year’s interviews, manufacturers said falling LED prices are driven by market maturation. They cited
investment in production infrastructure and economies of scale in LED production. Both of these factors
will be further pushed by federal standards.
Figure 7 compares the average LED price per lamp across lamp categories, representing prices paid by
customers after any retailer, manufacturer, or utility discounts have been provided. LED prices have
dropped dramatically over the past several years to average prices under $10. Comparing LED price trends
across lamp types, we see lower prices across the board. This graph also illustrates how extreme the price
drop for reflectors is – LED reflector prices continue to come in line with other LED lamp types, although
there is still a significant price difference between reflector lamps (the most expensive type) and general
purpose lamps (the least expensive). Falling prices are a big deal given how strong an influence price is on
shoppers.
Figure 7. LED Average Price ($/lamp), 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.
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Table 1. LED Average Price ($/lamp) (post-incentive), 2011-2017
Year

General
Purpose

Reflector

Globe

Decorative and
Mini-Base

2011

$18.63

$35.07

$18.41

$11.62

2012

$17.80

$30.89

$16.60

$13.61

2013

$12.99

$22.57

$14.80

$13.01

2014

$10.06

$18.30

$13.88

$11.19

2015

$9.86

$16.25

$13.09

$10.42

2016

$7.01

$11.81

$9.79

$7.97

2017

$5.78

$9.89

$8.06

$7.28

Data source: Weighted combination of sales data and NEEA shelf data.

Figure 8 shows the average cost of general purpose lamps by technology, from 2011 to 2017. The
price of a general purpose LED lamp has fallen dramatically, while the CFL price stayed fairly
consistent over time. Although the average LED price was $5.78, there are lower-priced LEDs available
– including some lamps that cost less than $1. The shelf stocking data showed that the most
frequently stocked LED lamps are lower in cost than the average price.
Figure 8. General Purpose Average Price ($/lamp) by Technology, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

Figure 9, which compares the average price of ENERGY STAR and non-ENERGY STAR general purpose LED
lamps over the past seven years (after utility incentives are applied), continues to display a trend of price
convergence, and interestingly, in 2017 the average price of ENERGY STAR LED lamps is slightly lower
than non-ENERGY STAR LED lamps. Two factors drive this pattern: (1) the overall trend of falling prices for
LEDs pushed prices down across the board, but (2) utility incentives, which were introduced for LEDs in
2013, made the biggest impact in bringing ENERGY STAR and non-ENERGY STAR prices together. With
utility incentives, ENERGY STAR LED prices are now comparable to value LED prices, meaning that
consumers can choose ENERGY STAR LEDs without paying more.
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Figure 9. General Purpose LED Average Price ($/lamp) by ENERGY STAR Status, 2011-2017

Data source: Weighted combination of sales data and NEEA shelf data.

By contrast, CFL prices remained relatively constant over time for 2011 through 2017 and this is true for
both ENERGY STAR (with utility incentives applied) and non-ENERGY STAR CFLs. However, CFL prices for
ENERGY STAR versus non-ENERGY STAR have differed over time by only roughly $2 as opposed to the
convergence seen with LEDs. In 2017, the average price for an ENERGY STAR general purpose CFL
dropped below $3 where the non-ENERGY STAR CFL remained above $6 per lamp.
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Appendix A: Methodology
Overview

For the analysis of 2016 data, and again for 2017, NEEA contracted with Cadeo Group to conduct the
analysis using the “Chain Logic Method.” The Chain Logic Method is an analytical framework that

combines different data sources to estimate various attributes of a given market’s lamp sales mix. The

method provides a means of weighting various data points into a market average specific to the

Northwest. Cadeo developed the method for the Bonneville Power Administration’s (BPA) Residential
Lighting Market Characterization.

The data collected for this year’s analysis were:
•

•

Shelf survey data (collected by DNV GL). Data were collected from 68 stores for the 2017 study,
in addition to data collected in previous years’ studies for 2011 through 2016 and two studies in
2015 (summer and winter).
Nielsen sales data. These included the 2017 data acquired for the current study as well as
previous years’ data for 2011 through 2016. Nielsen collects data from a subset of Northwest
retailers, representing less than 30% of total residential lamp sales in the region.

The Cadeo team combined these data using the Chain Logic Method. This method is described in detail in
Appendix B. Included in the description is detail on two modifications made to this year’s methodology as
a result of input from stakeholders. These modifications are:
•

Used an average of shelf survey data. In prior years, analysis results used data collected at the end

of the year and beginning of the following year to represent sales. The analysis was updated to
use the average of two years of shelf survey data to better reflect shifting stocking practices.
•

Allowed retailer market shares to change from year-to-year. Rather than using the same retailer

market shares year over year, the decision was made to calculate retailer market shares for each
year.

These methodological adjustments were applied to the years 2015, 2016, and 2017, and those

adjustments are reflected in this report’s results.

Shelf Survey

DNV GL has conducted lighting retail store shelf surveys for NEEA on a roughly an annual basis since
2004. Shelf surveys involve field researcher visits to retail stores to collect information about the lamps
stocked in those stores. Researchers gather detailed information regarding each lamp model including
lamp style, manufacturer, wattage, number of lamps per package, package price, and other detailed
characteristics.
For last year’s study (2016-2017), DNV GL developed a sampling approach similar to the approaches used
in the prior five studies except the number of sample points was reduced from 76 in 2015-2016 to 68 in
2016-2017. (Last year’s report includes a detailed description of the approach DNV GL took for reducing
the sample size.)
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DNV GL used these same 68 data points for the 2017-2018 shelf survey. As in prior periods, the 20172018 approach allocates these sample points among two store categories and five retail store types
including the big box category (which includes membership club, do-it-yourself, and mass merchandise
stores) and the non-big box category (which includes drug or grocery and small hardware stores). The
sampling approach described below was designed to allow analysts to continue the year-to-year,
category-to-category (big box and non-big box), and urban versus rural comparisons of lamps observed
on store shelves using an efficient sample.
Table A-2 below shows the population of Northwest retail stores that sell replacement lamps by store
type and urban/rural designation. 3 The vast majority of stores are in urban locations (86%), and only 14%
are in rural locations. Non-big box stores comprise three-quarters of all stores and big box stores
comprise the remaining quarter of stores. Membership club stores comprise the smallest percentage of
stores (1%) and drug and grocery stores comprise the largest percentage (41%).
Table A-2. Northwest Lighting Retail Store Population by Geography and Store Type, 2017-2018
Store Type
Membership Club

Number of Stores
Urban

Rural

Percentage of Stores

Overall

Urban

Rural

Overall

33

0

33

100%

0%

1%

Do-It-Yourself

148

7

155

95%

5%

6%

Drug and Grocery

974

55

1,029

95%

5%

41%

Mass Merchandise

391

61

452

87%

13%

18%

Small Hardware

633

236

869

73%

27%

34%

2,179

359

2,538

86%

14%

100%

Overall

The shelf survey sample is distributed nearly proportionally within the urban and rural sectors (see Table
A-2 below).
While DNV GL stratified the survey sample of 68 data points by geography and store category, as in prior
study years, the sample does not have an adequate number of sample points to provide reliable results at
the store type level. In other words, the shelf survey data collected for this study should not be used to
make generalizations about specific store types, such as membership club stores or small hardware stores.
The shelf survey data should also not be used to make generalizations at the state level. However, data
from the shelf survey samples can be analyzed by store category and geography (as in prior years) and
results can be compared to results from earlier studies.

DNV GL used the same sample frame for the 2017-18 study as used in previous years, which is a list of retail
stores in the Northwest compiled for NEEA by PECI, Inc. in the mid-2000s.
3
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Table A-2. Northwest Lighting Retail Store Sample by Geography and Store Type – Sample with 68
Data Points

Store Sample (68 Data Points)
Store Type

Number of Stores
Urban

Rural

Percentage of Stores

Overall

Urban

Rural

Overall

Membership Club

3

0

3

100%

0%

4%

Do-It-Yourself

7

2

9

78%

22%

13%

Drug and Grocery

17

3

20

85%

15%

29%

Mass Merchandise

14

2

16

88%

13%

24%

Small Hardware

17

3

20

85%

15%

29%

Overall

58

10

68

85%

15%

100%

Chain Logic Method

The Chain Logic Method is an analytical framework for logically combining disparate data sources to
estimate a given market’s sales efficiency mix. Ultimately, it provides a means of weighting various data
points into a market average—in this case, the market average efficiency mix in each year of the analysis.
The Cadeo team developed this methodology for the Bonneville Power Administration’s Residential
Lighting Market Characterization, and applied the same methodology for analysis of the 2016-2017 and
2017-2018 shelf stocking and sales data.
The research team followed a six-step analytical process to estimate the efficiency mix:
•

Step 1: Develop the efficiency mix for each retailer for which the team has data

•

Step 2: Segment the market into distinct channels (i.e., market segments) 4 and assigned a market
share to each market channel

•

Step 3: Assign each retailer to a market channel

•

Step 4: Determine the relative market share of each retailer within each channel (e.g. the share of
lamps within the DIY channel sold by Home Depot, Lowe’s, etc.).

•

Step 5: Compute each retailer’s market share of the overall market

•

Step 6: Compute the overall market efficiency mix

Step 1: Develop the Efficiency Mix for Each Retailer for Which the Team Has Data

For the purposes of this analysis, an efficiency mix reflects the market share of lamps sold in a given
calendar year among four technologies: incandescent, halogen, compact fluorescent, and LED. The

4

For this study the channels were DYI (“Do-It-Yourself”) stores, mass merchandise and club stores, small hardware, and online.
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research team used two primary data sources to characterize the efficiency mixes of individual retailers:
NEEA shelf-stocking data and Nielsen sales data.
The following describes each of these data sources as well as others that the research team reviewed to
corroborate the primary data analysis.
•

Nielsen sales data. NEEA purchased retailer sales data gathered by Nielsen, a consumer insights
company. Unlike the shelf survey data, the Nielsen data reflect actual annual sales from 2011
through 2017 for contributing retailers (a subset of all regional retailers). The Nielsen data are
extremely detailed and provide insight into sales by technology, wattage, lumen bin, and pack
size. That said, as noted earlier in the report, the Nielsen data represent less than 30% of the
residential lighting market because several high-volume lighting retailers do not provide sales
data to Nielsen. Because of this data gap, it is necessary to incorporate Northwest shelf survey
data into the analysis (see next bullet) to estimate the efficiency mix for the rest of the market.

•

NEEA shelf survey data. The 2017 Northwest shelf survey, conducted by DNV GL between midDecember 2017 to mid-January 2018, added one more year of data to the historical set of shelf
stocking data.

One key assumption in the Chain Logic Method is that the ratio between the number of products on the
shelves and actual sales is close to 1:1. This assumption is supported by research conducted by Cadeo for
the 2016 study. Cadeo interviewed a small number of major do-it-yourself (DIY) and mass merchandise
retailers who said that they purposefully strive to match the number of lamps stocked on shelves with the
number of lamps sold to optimize restocking efficiency. These retailers said their goal is to restock
everything only once each night to meet next-day sales as closely as possible, such that they can avoid
disruptive and time-consuming, ad hoc restocking during the day.
Cadeo also reviewed the following sources but did not directly incorporate them into the analysis for
reasons described below.
•

National Electrical Manufacturers Association (NEMA) 2017 shipment data. Cadeo did not
use these data in the Chain Logic Method analysis for the following reasons: (1) The NEMA data
are national, not Northwest-specific; (2) They are from NEMA members, a subset of all
manufacturers, (3) Shipments do not necessarily reflect sales.

•

CLEAResult-tracked retailer data. Although NEEA has obtained this dataset in previous years, it
was not available this year. It is a mixture of utility energy-efficiency program and non-program
lamp data collected from Northwest retailers. The data set is limited in a number of ways: it only
includes CFLs and LEDs (i.e., no inefficient technologies), it does not include any lamp details, and
it is a mixture of actual and estimated sales.

•

Online retailer sales data. Cadeo did not have data for online retailer sales for 2017. BPA had
solicited online data in 2015 from a prominent online retailer as part of BPA’s ongoing
non-residential lighting distributor data collection efforts, online sales to residential customers
made up only 30% of its total sales. The remainder were to contractors.

Step 2: Segment the Market into Distinct Channels; Assign Market Share to Each Market
Channel

There are many ways to segment a market. Cadeo elected to divide the residential brick and mortar retail
market into three channels: DIY home stores (e.g., Home Depot, Lowe’s), mass merchandise retailers and
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club stores (e.g., Walmart, Costco), and small hardware (e.g., ACE Hardware, True Value Hardware). Cadeo
chose these channels, first and foremost, because it had foundational data on the market share associated
with these groupings from a presentation by a major retailer at the 2014 ENERGY STAR Partners Meeting.
Additionally, these categories left little doubt as to what stores belonged to them, reducing any
uncertainty in assigning retailers to the correct channel.
This channel share data did not include the online sales channel. To fill this gap, Cadeo estimated the
share of residential lighting sold through the online category based on a November 2015 interview with a
prominent online retailer, as well as the team’s subsequent analysis of that retailer’s 2015 unit sales data
by sector. 5 Using this information, the research team estimated that approximately 4% of total residential
lamp purchases are made online. The team reduced the market shares of the three brick and mortar
channels proportionally, resulting in the channel shares shown in Table A-.
Table A-3: Market Share by Retailer Channel, Including Online
Retailer Channel

Market Share

DIY

50%

Mass Merchandise and Club Stores

32%

Small Hardware

14%

Online

4%

Source: Cadeo analysis of sales and interview data

Step 3: Assign Each Retailer to a Market Channel (i.e., Market Segments)

The research team then assigned each retailer in the Nielsen data, the shelf-stocking data, and the online
channel data to one of the market channels (Table ). Each retailer could belong to only one channel.

The team recommends future research to understand whether this channel has grown and if the overall share of the market has changed
since 2015.

5
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Table A-4: Retailers by Retail Channel
Retailer Channel
DIY

Retailer
The Home Depot
Lowe's
Walmart
Target

Mass Merchandise
and Club Stores

K-Mart
Fred Meyer
Costco
Sam’s Club
Other Mass Merchandise and Club Store Retailers

Hardware

Ace Hardware, True Value Hardware
Other Small Hardware
Bulbs.com

Online

1000Bulbs.com
Amazon

Step 4: Determine the Relative Market Share of Each Retailer within Each Channel

Next, Cadeo estimated the market share of each retailer within its market channel. For the DIY and
hardware categories, the team used retailer store counts in the Pacific Northwest (obtained from retailer
websites in 2016) as well as the average number of lamps stocked by each retailer (determined through
NEEA’s shelf surveys) to estimate each retailer’s relative market share within each retailer channel.
Since NEEA’s shelf study did not visit every retailer within a given channel, the research team created an
“Other” category to reflect the market share held by these retailers. The team used professional judgment
to assign channel market shares to the “Other” hardware and mass merchandisers retailer categories. 6 The
research team assumed the efficiency mix of the retailers associated with the “Other” designation was the
weighted average of the known retailers in that category. Table provides an illustrative example of this
methodology.

The BPA research team worked with regional program staff to determine that insufficient DIY retailers existed—beyond those visited
through the LTMT—to merit creating a similar “Other” category for the DIY channel.
6
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Table A-5: Example of Retailer Share Calculation for Hardware Channel, Including Other
Store
Count (A)

Average
Lamps/Store from
Shelf Survey (B)

Total Regional Lamps
Stocked (A*B)

Market Share

Hardware #1

30

500

15,000

23.75%

Hardware #2

60

750

45,000

71.25%

N/A

N/A

N/A

5.0%

Retailer

Other Hardware

Note: Illustrative example, not actual data.

Cadeo used this same approach for the DIY channel, the hardware channel, and the mass merchandise
and club channel. The modification resulted from the research team having actual sales totals for one
retailer in this latter category from CLEAResult and the sales total of all other retailers in the category from
Nielsen. The team used these two sales totals to estimate the channel market share of the single retailer.
The team then assigned the remaining market share to the other retailers in the channel using store
counts and average lamps per store data, as described above for the hardware stores.
The team only had sales data from one retailer in the online channel, so it extrapolated that retailer’s
efficiency mix to the entire online channel because in the November 2015 interview described earlier, this
retailer said it believed its efficiency mix was consistent with the others in the channel.
The initial retailer store counts, shelf data and Nielsen data, and CLEAResult data that informed the
calculation of retailer market shares were based upon data from 2014 through 2016. The research team
also initially held the retailer market shares constant across the analysis period due to lack of information
about shifts in retailer market share between 2011 and 2017. Following a detailed review of the results,
the research team developed annual retailer market shares and removed the modification that relies on
CLEAResult data. That is discussed in more detail later in the report in Results Review and
Methodological Adjustments.”

Step 5: Compute Each Retailer’s Market Share of the Overall Market

The research team then converted each retailer’s market share within each channel into a share of the
total market. To do this, the team multiplied each retailer’s market share within each channel by the
market share of the channel to which the retailer belonged. For example, as shown by the illustrative data
in Table , the DIY 1 retailer has a 55% share of the channel to which it belongs, while the channel itself
constitutes 50% of the market. Taken together, that means the DIY 1 retailer has 27.5% of the overall
market. The final share represents the weight applied to the efficiency mix calculated in this retailer’s sales
data.
Table A-6: Example of Combining Channel and Retailer Market Shares (Illustrative Only)
Channel

DIY

Market Share
of Channel
50%

Vendor

Vendor Market
Share of Channel

Vendor Market of
Overall Market

DIY 1

55%

27.5%

DIY 2

20%

10.0%

DIY 3

25%

12.5%

Note: Illustrative example, not actual data.
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Step 6: Compute Overall Market Efficiency Mix

After estimating each retailer’s efficiency mix (Step 1) and overall market share (Step 5), Cadeo computed
the market’s overall efficiency mix by taking the weighted average of those two results. Table shows the
technology mixes the team calculated using the Chain Logic Method as described.
Table A-7: Estimated Actual Efficiency Sales Mixes by Year, General Purpose Lamps (250-1049
Lumens) 7
Year

Incandescent

Halogen

CFL

LED

2011

63%

0%

35%

1%

2012

49%

6%

42%

2%

2013

42%

18%

31%

10%

2014

23%

31%

30%

16%

2015

13%

38%

29%

21%

2016

7%

38%

16%

39%

6%

37%

5%

53%

2017

Source: Research team analysis of sales and shelf data

The research team made select adjustments to individual application and lumen bin efficiency mixes from
this analysis when there was insufficient data. 8

Results Review and Methodological Adjustments

The team’s initial results yielded a 52% share of LEDs for general purpose bulbs in 2017. The team made
two comparisons.
•

Comparison to NEMA shipment data: The National Electric Manufacturers’ Association (NEMA)
2017 shipment data show that 36% of general purpose lamps shipped from NEMA-member
manufacturers were LEDs. 9 However, limitations to this comparison include the following: (1) The
NEMA data are national, not Northwest-specific; (2) They are from NEMA members, a subset of all
manufacturers, and (3) Shipments do not necessarily reflect sales.

•

Comparison to Nielsen sales data: State-by-state Nielsen sales data show market penetration
rates for LEDs among all general purpose screw-based lamps of 35.6% for Oregon and 33.9% for
Washington (Idaho and Montana were not available). 10 However, this comparison is also limited

Note: the numbers in this table vary from the numbers in the figures in the main report because the latter are across all lumen bins, while
these are just for the 250-1049 lumen bin (the range most general purpose lamps fall into).

7

In the Decorative and Mini-Base 250-1049 lumen bin, the research team replaced 2011 shares with the 2012 shares,
as the CFL share was unrealistically high (20% higher than 2012). The team believes this is because of small lumen
bins and less detailed data in 2011 compared to later years. In the Decorative and Mini-Base 1050-1489 lumen bin,
the team replaced 2014 and 2015 shares with 2013 shares to remove odd trends in the halogen shares. In the Globe
250-1049 lumen bin, the research team replaced 2011 shares with 2012 shares. The CFL share was unrealistically high,
and the 2011 data was less detailed than in later years.

8

NEMA shipment data are limited to general purpose lamps.
NEEA purchases retailer sales data gathered by Nielsen, a consumer insights company. Apex Analytics, a firm who cleans those data for
NEEA, pulled the state-specific data to calculate the market shares of general purpose LED lamps for Oregon and Washington.

9

10
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because: (1) the Nielsen data only represent 24% of the residential retail lighting market, as
several high-volume lighting retailers with predominantly efficient sales do not provide their sales
data to Nielsen, and (2) we cannot assume the retailers in the Nielsen dataset are representative
of the overall market because the large retailers excluded from the Nielsen data target different
customer demographics than those included in the data.
Despite the limitations of the two comparisons above, the market share numbers were markedly lower
than the Chain Logic Method results, so the team decided to revisit several of the assumptions driving the
analysis and consider possible adjustments.
We summarize the adjustments considered below, and then explore them in more detail.
•

Sales-to-Shelf Ratio: The team considered adjusting the assumed 1:1 sales-to-shelf ratio.

•

Shelf Data Timing: The team considered the idea of combining a portion of the shelf survey data
collected in 2016 with a portion of the shelf survey data collected in 2017. The reasoning was that
the largest adjustments in lamp shelf stocking assortments are made in the fall and affect the year
to come. Therefore, shelf survey data collected at the end of 2017 just following this fall 2017
adjustment would at least to some degree better represent 2018 than 2017.

•

Market Channel Representation: The team investigated whether the assumptions about the
market share of retailers within various channels were over- or understating portions of the
market. As explained below, while ultimately our investigation did not result in a change to
market channel representation, it did lead to an annual recalculation of retailer market shares
rather than using the same shares year over year.

The next sections discuss the team’s investigation of these and other adjustments.

Sales-to-Shelf Ratio

As described earlier in this memo, the Chain Logic Method assumes a 1:1 ratio between the number of
products on the shelves and actual sales, an assumption corroborated through interviews in 2016 with a
small number of major do-it-yourself (DIY) and mass merchandise retailers.
The research team explored this ratio further using the data that were available: Nielsen data and shelf
survey data. The team created two sets of lamp counts by technology (incandescent, halogen, CFL, and
LED). The first data set comprised all Nielsen data. The second data set comprised shelf data collected
only from retailers who also participate in the Nielsen study.
The team calculated technology shares using the sales data, and calculated technology shares using the
shelf survey data, and then took the ratio of those technology shares; a result of 1 would confirm the
sales-to-shelf ratio is 1:1. The team then calculated the share of efficient technologies (CFL and LED) and
inefficient technologies (incandescent and halogen) and took the ratio of those shares (sales to stock). The
results are presented in Figure 1 and Figure 2.
Figures 1 and 2 suggest that efficient technologies may have a sales-to-shelf ratio of less than 100%
(meaning fewer actually sell than what is stocked on the shelf) and inefficient technologies may hold a
sales-to-shelf ratio of greater than 100% (meaning more sell than what is on the shelf).
However, there are substantial limitations to using these data sets. First, the retailers in common (i.e., that
overlap) between the shelf survey and the Nielsen study number far less than the total in the Nielsen
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study. Further, the number of stores in common varies from year to year. Specifically, in the Nielsen data
there are a total of 48 stores and 10 distinct retailers, while the number of stores in common range from 9
stores to 26 stores. Also, the Nielsen data have sales for all the cooperating retailers’ stores, while the shelf
data have data for only a sample of each retailer’s stores, e.g., for a retailer with 20 store locations in the
region, the Nielsen data would cover all of them, while the shelf data would contain only those few visited
in the field.
Because of these limitations, we do not think this analysis is firm enough to warrant a change to the ratio
without further supporting research.
Figure 1. Ratio of Sales to Shelf - General Purpose
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Figure 2. Ratio of Sales to Shelf - Specialty
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Shelf Data Timing
The team considered the idea of combining a portion of the shelf survey data collected in 2016 with a
portion of the shelf survey data collected in 2017, for use in the Chain Logic Method. The reasoning was
that the largest adjustments in lamp shelf stocking assortments are made in the fall as the season changes
to shorter days, and therefor affect the year to come. Therefore, shelf survey data collected at the end of
2017 just following this fall 2017 adjustment would at least to some degree better represent 2018 than
2017.
After consulting internally and with stakeholders, the team decided to equally weight two years of shelf
survey data (2016 and 2017), and combine those data with the 2017 sales data.
Applying this change in shelf data timing changed the market efficiency mix, resulting in a drop in the
market penetration of LEDs. (In the next section, we describe the second methodological adjustment that
contributed to the overall drop from 52% to 43%.)

Market Channel Representation – Market Channel Shares and Retailer
Shares

As explained in the Chain Logic Section, the analysis relies on segmenting the market into the four market
channels shown in Table A-8. The percentage of sales represented by each market channel is called a
“channel share.” Market channels, in turn, are assigned particular named retailers (e.g., Home Depot is
assigned to the DIY market channel. The percentage of the channel represented by each retailer is called a
“retailer share.”
The team investigated whether some retailer shares were over- or understated because we were over- or
under estimating that channel share. For example, did our assumptions over- or understate the DIY
market channel share and, in turn, over- or understate the share of specific retailers in that market
channel? As explained below, while ultimately our investigation did not result in a change to market
channel shares, it did lead to recommending an annual calculation of retailer shares rather than using the
same retailer share assumption year over year.
In investigating market channel share, the team identified an Efficiency Maine study (conducted by NMR)
that surveyed consumers to understand where they had purchased bulbs and where they were likely to
purchase future bulbs. The comparisons are presented below in Table 3-8.
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Table 3: Market Channel Share Comparisons
Market Share
Assumption for NW

Efficiency Maine –
Historical

Efficiency Maine –
Projected

DIY

50%

49%

43%

Mass Merchandise and Club
Stores

32%

42%

45%

Small Hardware

14%

2%

11%

Online

4%

2%

2%

Channel

The team updated retailer shares (using the process outlined in Step 4: Determine the Market Share of
Each Retailer within Each Channel) using the channel shares for Efficiency Maine in Table 3 (both historical
and projected estimates).
This meant, for example, changing the market channel share assumption for DIY from 50% to 49%, then
recalculating the retailer shares within the DIY channel. The resulting differences in market efficiency mix
were less than 1%. Because of the minimal differences and potential regional differences, the team did not
revise the market channel shares.
As a result of this process, however, the team developed a method for calculating annual retailer shares.
(Past years’ efforts had used a simplifying assumption that retailer shares did not change significantly
year-to-year; this had been deemed acceptable during stakeholder review.)
For this year’s analysis, the team updated retailer shares using the shelf-study lamp counts from each
corresponding year. This method accounts for variability year-to-year in a retailer’s share of the market.
The team reviewed each retailer’s annual shares, i.e., how much does one retailer’s share of the market
change in the analysis timeframe (2011 to 2017)? The most significant shift for any of the retailers was 7%.
Applying this method of calculating the annual retailer share to this year’s analysis (2017) changed the
market efficiency mix, resulting in a 3% drop in the market penetration of LEDs (compared to the
penetration with the original method). As explained above, the adjustment to shelf data contributed to
the total drop in LED market share from 52% to 43%.

Cadeo - A12

2017-2018 Northwest Residential Lighting Long-Term Monitoring and Tracking Study

Quality Assurance and Quality Control
At the outset of its analysis, the team cleaned each dataset to find and correct any inconsistencies in field
names and values that can introduce errors when combining datasets. The team’s process included the
following:
•

Identified and screened out lamps outside the scope of the team’s analysis (e.g., heat lamps, night
lights, candle wax warmers).

•

Identified and screened out records with values outside a reasonable range (e.g., lumens =
5601280).

Standardized inconsistent field formats (e.g., wattage value of “13; 19 ;23” compared to “50 100
150” for 3-way lamps).
The team also conducted a review of the cleaned and standardized datasets. This step included
confirming the following:
•

•

Data was loaded into the SQL Server database 11 accurately (e.g., the correct number of records
pre- and post-load)

•

Results were reasonable, and observed ranges were within ranges the team expected to see for a
given field (e.g., wattages for general purpose incandescent lamps in the 1050-1489 lumen bin
were between 50W and 100W)

•

Consistency (e.g., rules have been applied consistently across similar products)

• Accuracy (e.g., T-8 and T-12 lamps correspond to the linear category and not general purpose)
As part of this review, the research team also assessed the data using standardized queries, including:
•

Overall record and lamp counts

•

Record and unit counts by attributes such as stock code/UPC, state, year

•

Record and unit counts by attributes such as bulb style (e.g., A-line, twist, reflector), base (e.g.,
medium screw, mini-base), application, technology, and an indicator field indicating if a specific
record is flagged for exclusion from the analysis 12

•

Average wattage, lumen, and efficacy ranges

•

Unique application and technology groupings

After analyzing the cleaned, standardized, and loaded data, the research team reviewed its results through
multiple steps:

11
12

•

Reviewed detailed results for counterintuitive trends and anomalies, such as increasing overall
average wattage, decreasing efficiency, or increasing LED costs over time

•

Expert review and comparisons to external resources such as national lighting sales indices
published by NEMA. This comparison showed the results of the Chain Logic analysis were higher,
which in turn, led to our review of the methodology and subsequent adjustments.

Nielsen and shelf study data are received in spreadsheet form and loaded into a SQL Server database for analysis.
This review ensures analysis exclusion rules are applied consistently and accurately.
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If the research team identified any issues during any of this process, it made the necessary corrections and
repeated the validation process until it found no more issues.

Data Mapping

Each of the raw datasets uses different naming conventions for bulb shapes, bases, and technologies. The
research team created standardized naming conventions to map the data to its model applications. Table
provides descriptions of the lamp types and styles associated with each application. To the extent
possible, the research team matched the binning choices made by the Regional Technical Forum (RTF) in
recent measure workbooks.
Table A-9: Summary of Lamp Styles and Base Types by Application
Application

Lamp Types Included

Base Types Included

General Purpose and
Dimmable

A-Lamp, Spiral/Twister, Edison, Tube

Medium, Intermediate

Globe

Globe

Medium, Intermediate

Reflector

Downlight, PAR, Reflector, MR Type

Medium, Intermediate

Decorative and
Mini-Base

Type, Chandelier, Decorative, Globe, T
Type

Candelabra, European (E14), Mini
Candelabra

3-Way

A-Type, Reflector, Globe, Tube

Medium, Intermediate

Linear

T12, T8, T5

Pin Base

The next sections address how this mapping was accomplished for the Nielsen and NEEA shelf-stocking
datasets.

Nielsen Application Mapping

The research team assigned applications to the Nielsen records using the criteria outlined in Table in the
presented order.
Table A-10: Nielsen Application Assignment Criteria
Application Assigned

First Criterion

Three-Way

controlFinal = 3WAY

Decorative and Mini-Base

BaseFinal = CANDL

Decorative and Mini-Base

StyleFinal = CANDL

General Purpose

BaseFinal = MSCRE

Reflector

StyleFinal = REFLE

Reflector

StyleFinal = MR16

Globe

StyleFinal = Globe

Linear

LightTypeFinal = LINFL

General Purpose

LightTypeFinal = CFL

Second Criterion

Third Criterion

StyleFinal = ALAMP

StyleFinal = TUBE

BaseFinal = MSCRE

Initially 31% of bulbs (more than 7 million) were not assigned an application in the 2017 Nielsen data
using these rules, compared to approximately 20% or bulbs in prior years (following all data cleaning). The
team conducted manufacturer and model number searches for the highest volume bulbs to assign
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classifications and applications to more than 400,000 bulbs. Because a substantial number of the
remaining records did not include manufacturer or model information, the team reviewed unique
combinations of usage, style, lumens, and wattage information to determine the appropriate application.
That review resulted in application assignments for over 470,000 bulbs. The corresponding rules are
documented separately in an Excel workbook.

NEEA Shelf-Stocking Applications

The research team assigned applications to the NEEA shelf-stocking data using the criteria outlined in
Table in the presented order in Table A-11: NEEA Shelf-Stocking Application Assignment Criteria.
Table A-11: NEEA Shelf-Stocking Application Assignment Criteria
Application Assigned

First Criterion

Second Criterion

Three-Way

Threeway = 1

Decorative and Mini-Base

BaseType = C

Decorative and Mini-Base

BaseType = C/M

General Purpose

BaseType = M

BulbStyle = AL

General Purpose

BaseType = M

BulbStyle = TW

General Purpose

BaseType = M

BulbStyle = TU

General Purpose

BaseType = M

BulbStyle = CI

Globe

BaseType = M

BulbStyle = GL

Reflector

BaseType = M

SPbulb = B20

Reflector

BaseType = M

SPbulb = B25

Reflector

BaseType = M

SPbulb = B30

Reflector

BaseType = M

SPbulb = B38

Reflector

BaseType = M

SPbulb = B40

Reflector

BaseType = M

SPbulb = M11

Reflector

BaseType = M

SPbulb = P16

Reflector

BaseType = M

SPbulb = P20

Reflector

BaseType = M

SPbulb = P30

Reflector

BaseType = M

SPbulb = P38

Reflector

BaseType = M

SPbulb = R14

Reflector

BaseType = M

SPbulb = R16

Reflector

BaseType = M

SPbulb = R20

Reflector

BaseType = M

SPbulb = R30

Reflector

BaseType = M

SPbulb = R38

Reflector

BaseType = M

SPbulb = R40

Reflector

SPBulb = M16

Linear

ProductType = FL
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Application Assigned

First Criterion

Reflector

BulbStyle = SP

Second Criterion
SPbulb IS NULL

Initially approximately 6% of the bulbs did not have an associated application after applying these rules,
which was on par with prior years. The team was able to review those records more closely and assign an
application to more than half of them (over 5,000 bulbs). Those rules are documented in a separate Excel
workbook.
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