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1 Initiative Overview 
The CEESM Residential Lighting Initiative addresses the entire energy efficient 
residential lighting market, including replacement lamps, retrofit kits, luminaires, 
lighting controls, and design. The Initiative incorporates current market conditions 
and embodies the strategic, focused approach that CEE members take together to 
cost-effectively influence a market shift towards more efficient residential lighting. 
The remaining energy savings opportunity associated with residential lighting is 
detailed in section 3. The market barriers and trends associated with efficient 
lighting are discussed in section 4 and directly inform the overarching objective and 
specific goals of the Initiative described in section 5. The Initiative approach and 
strategies covered in sections 6 and 7 have been developed in response to these 
goals. 

2 Initiative History and Background 
Residential lighting accounts for approximately 10 percent of both American1 and 
Canadian2 residential electricity use and approximately 186 billion kWh3 or $23 
billion per year in consumer electricity bills in the United States4. The environmental 
impact of power consumption for residential lighting is also significant, representing 
nearly two percent of all US energy-related carbon dioxide emissions5. It has been 
estimated that the use of currently available energy efficient lighting technologies 

                                                   
1 US Energy Information Administration, Annual Energy Outlook 2013 Data Tables. 
http://www.eia.gov/forecasts/aeo/data.cfm?filter=residential#residential; 
http://www.eia.gov/tools/faqs/faq.cfm?id=99&t=3. Accessed April 14, 2014.  
2 Natural Resources Canada, Frequently Asked Questions: Canada's Standard for Efficient Light 
Bulbs. http://www.nrcan.gc.ca/energy/regulations-codes-standards/7281#m. Accessed April 22, 
2014. 
3 US Energy Information Administration. Frequently Asked Questions: How Much Electricity is Used 
for Lighting in the United States. http://www.eia.gov/tools/faqs/faq.cfm?id=99&t=3 
4 Assuming an electricity rate of 12.84 cents per kWh. US Energy Information Administration. Electric 
Power Monthly. Data for May 2014. 
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a 
5 US Energy Information Administration, US Energy-Related Carbon Dioxide Emissions, 2012. 
October 2013. http://www.eia.gov/environment/emissions/carbon/pdf/2012_co2analysis.pdf; 
Annual Energy Outlook 2013 Data Tables. Accessed April 14, 2014. 
http://www.eia.gov/forecasts/aeo/data.cfm?filter=residential#residential. 
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could reduce electricity use attributable to lighting by 25 to 80 percent6. These 
impacts are substantial and highlight the reasons that CEE has long dedicated 
resources to address this market.  

To address this opportunity, CEE members developed a Lighting Initiative in 1994 
and many have been promoting efficient lighting products for over 20 years. Due to 
changing market conditions and dramatic changes in technology, CEE first revised 
the Initiative in 2000, undertook a second revision in 2006, and completed the 
current revision in 2015. 

The first CEESM Residential and Small Commercial Lighting Initiative was approved in 
December 1994 with the primary focus on screw-based compact fluorescent lamps 
(CFLs). In particular, Initiative participation was limited to providing a 
manufacturer buydown to reduce the wholesale product cost. This was a cost-
effective turnkey approach that was very effective in some service territories. 
However, the Initiative did not account for changing technologies or address the 
increasing complexity of the lighting market.  

The 2000 Initiative update incorporated a strategy to account for this market 
complexity, and focused on lighting fixtures for the first time. The 2006 Initiative 
broadened the scope to recognize increased CEE focus on all types of efficient 
fixtures. In particular, it provided guidance in delivering fixture programs and 
formalized a role for CEE in monitoring technical and market developments for 
solid state lighting (SSL).  

The 2015 revision builds from previous versions of the Residential Lighting 
Initiative and accounts for a number of significant changes to the residential lighting 
landscape since 2006. In particular, this Initiative considers not only improvements 
in the performance of efficient lamps and fixtures, but also new savings 
opportunities associated with lighting controls and design, as well as the potential 
impact of certain critically important industry trends: connected homes and growing 
senior populations. 

3 Energy Savings Opportunity 
Even with the implementation of minimum efficiency standards for general service 
lamps, recent studies in all regions of the United States and Canada demonstrate 
that residential lighting continues to represent a valuable source of energy savings. 
A selection of relevant studies demonstrating this remaining savings potential is 
provided below.  

US Environmental Protection Agency, Opportunities to Advance Efficient 
Lighting for a Cleaner Environment (2011) 
Approximately three out of four light sockets in America still contain inefficient 
light bulbs. These inefficient light bulbs consume approximately 200 billion kWh per 

                                                   
6US Department of Energy. Lighting Choices to Save You Money. November 11, 2013. 
http://energy.gov/energysaver/articles/lighting-choices-save-you-money.  
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year, resulting in over 140 million metric tons of CO2 emissions. The implementation 
of the Energy Independence and Security Act (EISA) will improve the market 
somewhat, but it is not estimated to cause a dramatic shift to more efficient lighting 
given that only slightly more efficient products can meet the new requirements. 
Significant savings remain in the market; by incorporating new technologies into 
new program approaches, efficiency programs can cut residential lighting energy 
use in half over the next decade—more than CFLs have saved over the last 20 years.7 

US Department of Energy, 2010 US Lighting Market Characterization  
While the efficacy of residential lighting increased significantly between 2000 and 
2010 due to the growth of CFLs, as of 2010, the most inefficient lighting sector is 
residential. While the lighting stock has become more efficient across the market, 
continued reliance on incandescent lamps in the residential setting has resulted in an 
average lighting efficacy that is significantly below other lighting sectors. The 
predominance of low efficacy lighting in the residential sector causes it to be the 
second largest lighting energy consumer, at approximately 175 billion kWh per 
year.8 

Natural Resources Canada, Improving Energy Performance in Canada, 2011–2012 
Under the Energy Efficiency Act, revised in 2012 by the Canadian government, the 
estimated impact of energy efficiency measures on residential lighting in Canada 
accounted for 3.2 billion kWh (11.60 PJ) in 2010.9  

4 Market Overview 
This section provides a general overview of significant residential lighting market 
trends and identifies current barriers to the market adoption of energy efficient 
lighting products and practices.  

4.1 Market Trends and Developments 
Market trends covered in this section include the introduction of minimum 
efficiency standards, the market impact of greater availability of more efficient 
halogen lighting products, and rapid development of emerging technologies with a 
particular focus on LEDs. LEDs are often considered a disruptive technology in the 
residential lighting market. Their rapid development has led to a significant increase 
in number of market players, shortened product developments cycles, and has 
spurred the development of new test methods. In turn, these factors have yielded 
considerable improvements in quality as well as a decline in the price of LEDs. 
Lastly, trends related to retrofit kits, fixtures, lighting controls, connected lighting, 
and senior friendly lighting are also covered. 

                                                   
7http://www.energystar.gov/ia/partners/manuf_res/downloads/lighting/EPA_Report_on_NGL_
Programs_for_508.pdf 
8 http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/2010-lmc-final-jan-2012.pdf  
9 http://oee.nrcan.gc.ca/publications/statistics/parliament11012/parliament11-12.pdf  
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4.1.1 Adoption of Minimum Efficiency Standards 
The efficiency and overall performance of newer lighting technologies has been 
improving steadily. This was further reinforced by minimum efficiency standards 
for general service lighting being established in both the United States and Canada. 
Starting in 2012, the US Department of Energy began enacting minimum efficiency 
standards for general service incandescent lamps, as demonstrated in Table 1. 

Table 1. Energy Conservation Standards for Standard Spectrum General Service 
Lamps 

Rated lumen 
ranges 

Maximum rated wattage Minimum rated 
lifetime 

Effective date 

1490–2600 72 1,000 hours 1/1/2012 
1050–1489 53 1,000 hours 1/1/2013 
750–1049 43 1,000 hours 1/1/2014 
310–749 29 1,000 hours 1/1/2014 
 

Canada adopted similar requirements in 2013, shown in Table 2, which took effect in 
2014. 

Table 2. Amendment to Canada’s Energy Efficiency Regulations for Lighting 
Products, December 31, 2013 

Traditional 
Incandescent 
Light Bulb  

Light Bulbs 
Meeting the 
New Standards 

Type of Light Bulb Effective Date 

Maximum 
Wattage 

Maximum 
Wattage 

Standard 
Spectrum 
(lumen range) 

Modified 
Spectrum 
(lumen range) 

Manufactured On 
or After 
  

100 W 72 W 1490–2600 1118–1950 January 1,  2014 
75 W 53 W 1050–1489 788–1117 January 1,  2014 
60 W 43 W 750–1049 563–787 December 31, 2014 
40 W 29 W 310–749 232–562 December 31, 2014 

 

These minimum efficiency standards have significantly impacted lighting 
manufacturer production plans as well as the baselines from which efficiency 
programs are able to claim savings. 

4.1.2 Introduction of Halogen Lamps Meeting Minimum Efficiency 
Standards 
The minimum efficiency standards have prompted manufacturers to develop and 
promote halogen products that can meet these standards. It is unknown what the 
market uptake on these products will be and efforts are being undertaken to better 
understand the significance of the role halogen lamps will play in the market, how 
they are impacting shelf space at retail, and whether they pose a threat to efficiency 
program ability to claim savings. Halogen lamps meeting the minimum standards 
can be considered the new baseline for efficiency gains, but also have the potential to 
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diminish sales of CFLs or LEDs, especially if manufacturers and retailers are 
promoting them as an efficient alternative to traditional incandescent lamps. 

4.1.3 Reduced Potential for Compact Fluorescent Lamps 
Even in light of the significant quality and market problems evidenced with early 
compact fluorescent lamps, CFLs have been able to achieve relatively substantial 
market share, providing considerable gains in efficiency and longevity for 
household lighting. For reasons discussed further in the market barriers section, 
CFLs have not achieved widespread adoption and there remains an opportunity to 
increase their overall market share. Given that CFLs first gained traction in the 
residential lighting market in 2001, relative advances in CFL technology have 
plateaued.  

4.1.4 Rapid Developments of LEDs 
LEDs first came onto the residential lighting market in 2006, promising great energy 
savings related to advancements for both product efficacy and lifetime performance. 
Given the potential for energy savings and an influx of new players and technology 
research, LED development has occurred more rapidly than anticipated. One 
particularly positive outcome is a decrease in price of LEDs, such that they have 
been made palatable to residential consumers earlier than expected, especially when 
also supported with incentives from efficiency programs. 

While there has been continued rapid technical development since LEDs were first 
capable of being used in general illumination, SSL performance and energy savings 
potential, as reflected in DOE price and efficacy projections and goals, shown below 
in Table 3, indicates that substantial additional efficiency gains remain to be 
achieved. 

Table 3. Summary of DOE LED Package Price and Performance Projections10 
 2012 2013 2015 2020 Goal 
Cool white efficacy (lm/W) 150 164 190 235 266 
Cool white price ($/klm) 6 4 2 0.7 0.5 
Warm white efficacy (lm/W) 113 129 162 224 266 
Warm white price ($/klm) 7.9 5.1 2.3 0.7 0.5 
 

Similarly, the modeled average efficacy for omnidirectional ENERGY STAR® LED 
lamps ranges from 67 to 70 lumens per watt for 2014–2017.11 

As a light source that is relatively new to the residential setting, LEDs presented a 
set of unique challenges to successful incorporation of these diodes into traditional 
lighting products that meet consumer expectations and deliver energy savings. 
                                                   
10 US Department of Energy 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_lessons-learned_2014.pdf  
11US Department of Energy, Energy Efficiency & Renewable Energy. Building Technologies Office. 
SSL Pricing and Efficacy Trend Analysis for Utility Program Planning. Table 5.1 Projected efficacy for key 
LED lamp categories, October 2013. 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-analysis_2013.pdf   
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These challenges include delivering sufficient light output, minimal glare, and 
appropriate distribution of light for the intended application, providing consistency 
in color temperature over the life of the product, implementing adequate heat 
management to ensure lifetime claims are met, and achieving driver designs that 
avoid flickering and enable compatibility with a host of control devices. 

LED lighting is now available for most lighting applications and several years of 
market and installation experience have accumulated. LEDs were initially best 
suited for directional luminaires, such as kitchen undercabinet, recessed downlights, 
and desk lighting. As advances in LED technology have been made, they have 
become successfully integrated into decorative fixtures and are gaining in 
popularity as replacement lamps for purposes of general illumination. In recent 
years, manufacturers have become adept at improving the light output, distribution, 
color and dimming performance, particularly warm dimming, while simultaneously 
reducing the size, weight, and price of LED lamps. 

Over time, LEDs have significantly impacted the residential lighting market in a 
number of ways. Since the introduction of LEDs, product development cycles for 
lighting products have been shortened from 10 years to six months. Traditional 
lighting manufacturers are in competition with start-up companies and major 
electronics manufacturers. New test methods were developed to evaluate this new 
light source and validate performance claims. While these test methods are needed 
to ensure product quality and successful adoption in the market, they have also 
created a significant burden on manufacturers due to the time and cost to complete 
the testing. Similarly, lighting products are now being sold at a variety of locations 
from traditional lighting showrooms to consumer electronic stores. 12 

4.1.5 Increased Opportunity for Retrofit Kits and Downlights 
While the majority of residential lighting purchases are replacement lamps, retrofit 
kits and downlights represent a significant portion of the market due to their 
popularity both in new construction and home renovations. As of 2012, the US DOE 
estimates that there are at least 500 million recessed downlights installed in US 
homes, with more than 20 million sold each year. 13 

This product category may be the most significantly impacted by the rapid 
development of LEDs. Previously, the high temperature environment of recessed 
downlights posed significant challenges for the successful operation of energy 
efficient light sources, principally CFLs. CFL technology has progressed and 
performance improved, particularly when appropriate lamp types are installed. 
However, recent developments in both LED technology and luminaire design have 
enabled even more significant improvements relative to performance and efficacy of 
recessed downlights and retrofit kits. In addition to managing the heat more 
effectively through fixture design, this application is also able to take advantage of 
                                                   
12 Presentation by Keith Cook, Philips Lighting—CEE Industry Partners Meeting September 2013. 
13 US Department of Energy. LED Lighting Article. July 29, 2012. 
http://energy.gov/energysaver/articles/led-lighting  
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the directionality of LEDs. With omnidirectional light sources, about half of the light 
can be lost within the fixture itself. With directional light sources, such as LEDs, the 
amount of delivered lumens per watt is typically much greater. As of October 2014, 
ENERGY STAR LED downlights and retrofits are offering luminaire efficacies of up 
to 98 lumens per watt. In summary, recessed downlights and retrofit kits represent 
an increased and growing savings opportunity. 

4.1.6 Remaining Potential for Lighting Fixtures 
In 2000, CEE commissioned a report entitled “Residential Lighting Fixture Market 
Assessment: Ceiling Fans and Outdoor Lighting”. The purpose of the research was 
to develop a better understanding the fixture market and identify promising market 
segments. This research was driven by the lack of available energy efficient fixtures 
on the market and the need to develop strategies to have a greater impact. This 
savings opportunity has been supported by the Lighting for Tomorrow competition as 
well as the trends related to fluorescent and LED technology. While manufacturers 
have been working to incorporate efficient light sources into existing and new 
fixture designs, the pace at which this occurring has typically been slower for 
decorative versus functional products. According to ENERGY STAR unit shipment 
data from 2013, only 11 percent of luminaires were ENERGY STAR qualified. Given 
the absence of minimum efficiency standards, there remains a significant 
opportunity to accelerate the development and increase the market share of energy 
efficient lighting fixtures.  

4.1.7 New Role for Lighting Controls and Connected Lighting 
The market has seen an increase of smart bulbs, wireless or integrated controls 
within lighting products, as well as movement towards incorporating lighting 
controls as part of whole house systems. In an effort to better understand the impact 
of traditional lighting controls and their interaction with different light sources, CEE 
commissioned a Residential Lighting Controls Market Characterization. 

However, the ways in which lighting controls are made, used, and integrated into 
today’s residential lighting systems are changing rapidly. No longer is a lighting 
control simply a switch or dimmer; rather, it’s now often an integral part of a 
lighting system that is used to provide expanded functionality, enhance aesthetic 
appearance, and more recently, to help with the effort to reduce lighting energy use. 
A particular challenge for control manufacturers is the growing need to dim and 
control mixed loads in lighting situations where incandescent, fluorescent, and LED 
light sources are in use together. Fortunately, new industry standards are making 
the task of matching controls to fixtures easier, and control products are proving to 
be “smarter" than ever before, displaying features such as self-calibration to 
maximize dimming performance and Internet integration to mesh with the growing 
use of mobile apps and personal communication devices as platforms for controlling 
residential luminaires. 

While these types of products may provide significant benefits to consumers and 
others, it is critical that programs come to understand whether the functionality 
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provided is being used to save energy as well as whether there are any offsetting 
increases in energy use required to support these levels of functionality, price, and 
installation costs. 

4.1.8 Senior Friendly Lighting Opportunity 
Starting in 2011, the oldest members of the baby boomer generation began turning 
65 and for the next twenty years, more than 10,000 Americans will be reaching the 
age of 65 per day. By 2030, the proportion of people over 65 will be 18 percent of the 
American population, compared to 13 percent in 2010.14 According to AARP, Inc., 92 
percent of this over-65 demographic wants to stay in their current homes.15 A very 
similar phenomenon is also occurring in Canada, where it is called the "Silver 
Tsunami".  

This changing demographic is important because starting at the age of 40, a person’s 
ability to see gradually diminishes. In particular, less light reaches the back of aging 
eyes, pupils get smaller and lenses thicken, absorbing more light. Aging eyes adapt 
slowly to different lighting levels, making seniors more susceptible to falls in 
hallways, entrances, and stairs. Good lighting can help address decreased vision and 
prevent potentially life-threatening injuries related to falls or other accidents.16 As 
the demographic trend is expected to result in additional lighting being installed in 
homes to meet these specific needs, it creates an opportunity to ensure that these 
products are energy efficient. 

The data described above indicates that the over-65 demographic is not only 
growing, but also that the trend is durable and will continue to influence the market 
for the foreseeable future. As a result, the American Lighting Association (ALA) has 
made it known that one of its goals is to increase the number of residential 
luminaires on the market that are designed address the growing senior market and 
respond to particular needs of those with sight limitations or vision problems. There 
is a role for efficiency programs to encourage manufacturers developing and 
designing these luminaires to consider their energy use. Overall, there is an 
opportunity for growth in this segment of the residential lighting market, and, as a 
result, potential to deliver energy savings. 

4.2 Barriers to Market Transformation 
4.2.1 Higher Price Points 

While price at retail varies depending on product type and lumen output, energy 
efficient lighting is typically more expensive than comparable incandescent 
products. This can be demonstrated by calculating average prices for common 

                                                   
14 Pew Research Center. Baby Boomers Retire. December 29, 2010. 
http://www.pewresearch.org/daily-number/baby-boomers-retire/ 
15 AARP, Inc. Fixing to Stay. A National Survey of Housing and Home Modification Issues. May 2000. 
http://assets.aarp.org/rgcenter/il/home_mod.pdf 
16 California Lighting Technology Center. Lighting Through the Ages. 
http://cltc.ucdavis.edu/sites/default/files/files/publication/20090300-older-adult-lighting.pdf  
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alternatives using information from the ENERGY STAR Price Tracking Data17 from 
February 2014, as shown in Table 4. 

Table 4. Average Price Values from the ENERGY STAR Light Bulb Pricing 
Trends Spreadsheet18 

	  	   Incandescent 

EISA 
Compliant 
Halogen 

Halogen 
IR CFL LED 

A-lamp (60-watt equivalent) 
 

$2.70   $3.45 $29.22 
Reflector Lamp (R20, R30, 
BR30, BR40, PAR20, PAR30, 
PAR38) $4.27 $6.83 $9.75 $8.42 $44.00 

 

Given that consumers are used to paying around 99 cents per lamp, they can be 
reluctant to move to lamps with higher price points if they don’t fully appreciate the 
benefits related to longer lifetimes and energy savings. Given the price differential 
for LEDs, it tends to be a significant barrier for these lamps. Because the price 
differential between incandescent and CFL is smaller, the more significant barrier 
for CFLs tends to be negative consumer experience due to lack of product 
understanding, discussed further in the next section. 

4.2.2 Lack of Consumer Understanding of Options 
While new minimum efficiency standards, an expanding variety of lighting 
technologies, and innovative product features provide consumers with more 
efficient lighting options, these market shifts have also significantly complicated the 
purchasing process for the customer. Purchasing a replacement lamp has morphed 
from what used to be a relatively simple decision based on wattage to one that is 
now colored by the customer’s need to understand new terminology, attributes such 
as lumens and color temperature, and the relative appropriateness of different 
technologies for a given application. If they find themselves overwhelmed by these 
options, consumers may not pick the light output, color temperature, or type of 
lamp they are seeking. As a result, consumers could have a negative experience and 
may place blame on the technology itself. 

Significant efforts by efficiency programs and industry partners have been made to 
educate the consumer, but often the reality is that consumers may not have the 
patience or interest to spend the time to learn the details that would position them to 
make the best decisions. As result, traditional marketing and off-shelf promotions 
seem to have the biggest influence on purchasing decisions, and there is evidence 
that increased coordination with manufacturers, retailers, and other efficiency 
programs can significantly increase their impact. Challenges remain however, one of 
                                                   
17 US Environmental Protection Agency, Featured ENERGY STAR Resources, Light Bulb Price Trends 
2014—February 2014. http://www.energystar.gov/index.cfm?c=manuf_res.pt_lighting, accessed 
February 2014. 
18 ENERGY STAR Lighting Resources website. 
http://www.energystar.gov/index.cfm?c=manuf_res.pt_lighting.  
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which is to ensure that the marketing and merchandizing strategies being employed 
by retailers result in product being appropriately displayed and messaged. 

4.2.3 Perceptions of Reduced Performance 
While the performance of efficient lighting sources continues to improve, some 
consumers will remember previous bad experiences with early CFLs and poor 
quality LEDs. As such, they may tend to associate energy efficient lighting with cool 
color temperatures, inadequate light output and distribution, early failures, and 
inability to be dimmed effectively.  

In particular, compatibility of light sources with controls remains a significant issue. 
There is still a need for greater penetration of technical solutions that serve to 
improve the performance of efficient light sources when they are matched with the 
variety of existing control devices that are commonly found within the home. 

4.2.4 Product Availability 
While the market has adequately addressed the demand for a variety of lamp 
options in terms of color and light output, product availability can be an issue with 
efficient specialty lamps. In particular, limited availability has been flagged as a 
problem with LED globes and candelabra lamps. In program experience, consumers 
purchase them so quickly when there are promotions that there are challenges 
getting products back on the shelves based on typical retailer stocking patterns of 
specialty lamps.  

5 Initiative Goals and Objectives 
The overarching goal of this Initiative is to capture the significant energy savings 
available through the identification and support of consensus efforts to increase and 
sustain the market share of efficient lighting products and approaches. The 
following are the specific long-term objectives for the energy efficient lighting 
market. The goals detailed below were developed to complement this overarching 
objective: 

1. Consumers understand and value the benefits of energy efficient lighting and 
design 

2. Retailers promote and market energy efficient lighting products and services 
3. Manufacturers produce, market, and promote energy efficient lighting products 

and services 
4. Energy efficient lighting products and services meet consumer expectations in 

terms of quality and performance 
5. Energy efficient lighting and design is widespread in new construction and 

retrofit applications 
 
A primary objective of the Initiative is to ensure that the consumer has a positive 
experience with energy efficient lighting products, namely those that have been 
ENERGY STAR qualified. If a consumer has a positive experience, that is, efficient 
products prove to meet their expectations, they are considered more likely to make a 
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repeat purchase. Many such successful experiences leading to repeat purchases are 
what ultimately transforms the lighting market. Therefore it is critical to give 
consumers a positive experience to ensure the longevity of the efficient lighting 
market. 

An additional objective is to leverage lighting industry resources to increase the 
understanding of consumers, who will then value the benefits associated with 
efficient lighting.  

Lastly, the Initiative seeks to support further development of efficient lamps and 
fixture technologies, and to identify and support pathways for the expansion of new 
energy savings opportunities such as those related to lighting controls, daylighting, 
and integrated design. The specific Initiative approaches and strategies that address 
these objectives are detailed further in the following sections. 

6 Initiative Approach 
To achieve the goals and objectives described above, the Initiative focuses first on 
the largest energy savings opportunity within residential lighting, namely replacing 
incandescent lighting products with higher performing technologies like CFLs and 
LEDs. Through the strategies outlined below, CEE seeks to transform the market 
such that a critical mass of energy efficiency lighting is installed, and that consumers 
readily identify energy efficient light sources as the preferred option for any given 
residential application.  

CEE has identified residential replacement lamps and fixtures as the product areas 
that yield the greatest energy savings and that will benefit the most from a 
coordinated binational strategy. The major barriers identified to greater penetration 
of energy efficient lamps and fixtures are higher price points, lack of consumer 
awareness and understanding of product features and performance differences, 
lingering perceptions of poor product performance from CFLs, and sometimes 
limited product availability. As a result, administrators of ratepayer funded energy 
efficiency programs have chosen to address these market deficiencies by promoting 
these products through voluntary programs across the United States and Canada.19 

Widespread adoption of this Initiative by program administrators provides a 
consistent platform for promotion of efficient lighting that is intended to offset 
higher incremental price, improve consumer understanding and experience, thereby 
increasing demand, and support increased product availability. This will ultimately 
guide consumer decisions to purchase and install more efficient lighting and, over 
time, lead to increased market penetration of energy efficient lighting in homes with 
resulting energy savings.  

While lamps and fixtures are the principal focus of this Initiative, the Initiative also 
positions CEE members to further explore and support a number of other energy 

                                                   
19 Program may incorporate midstream and upstream programs targeting distributors and other 
trade allies. 
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savings opportunities, including those associated with lighting controls, daylighting, 
and design.  

7 Initiative Strategies 
CEE has developed specific strategies that work toward addressing the identified 
market barriers and that take advantage of and support the need for a cohesive, 
binational approach. The following strategies are made available to be pursued by 
efficiency programs in order to ensure that the market transformation efforts of 
Initiative participants are successful: 

1. Support consistent performance specifications for energy efficient lighting that 
are adopted by efficiency programs and promoted in their local service territories 
through rebates or education 

2. Share and learn from program and industry research, materials, and efforts 
related to product promotion, marketing, and consumer education so that 
messaging is delivered more consistently and effectively, consumers are able to 
make an informed lighting purchase and are satisfied with product performance, 
and that therefore the demand for energy efficient lighting is enhanced 

3. Share and employ information from program and industry research, pilots, and 
results related to advancing new savings opportunities offered by organic LEDs, 
plasma lighting, lighting controls, daylighting, and design 

4. Administer the Lighting for Tomorrow competition to encourage manufacturers to 
develop products that embody innovative design, high quality, and energy 
efficient performance 

 

Combined, these efforts comprise a consensus strategy to promote the purchase and 
installation of the highest performing lighting products on the market, such that 
maximum performance and energy savings are achieved now and in the future. 
Promoting consistency across all these elements provides a clear signal to the 
market, and enables all market players to more easily identify, promote, and sell the 
highest performing lighting products currently available. In addition, these 
strategies enable continued development of ever more efficient product that results 
in the overall enhancement of residential lighting performance, and persistent 
transformation of the lighting market. 

7.1 Initiative Specifications 
Lighting lends itself to mass-market prescriptive energy efficiency programs that are 
based on significant performance specifications developed by determining the 
consensus needs of efficiency program administrators, and vetted through a 
carefully considered stakeholder process. Program promotion of energy efficient 
lighting is often designed to address the first cost purchasing barrier by offering 
financial incentives at optimal points along the supply chain, whether they be 
manufacturers, retailers, and consumers, to help mitigate the higher incremental 
price that can disadvantage high efficiency lighting relative to standard, less efficient 
products. This Initiative references the ENERGY STAR Criteria for Lamps and the 
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ENERGY STAR Criteria for Luminaires as well as CEESM Integral Replacement Lamp 
Specification to support these programs. 

These specifications are intended to provide market relevant definitions of energy 
efficient performance, and establish the performance levels that attract program 
incentives and other program support as described in Initiative Participation. CEE 
members may voluntarily adopt these specifications as the basis for program 
incentives and activities that encourage the purchase and installation of energy 
efficient lighting in local or regional markets. Widespread participation by CEE 
members leads to broader promotion of these specifications, greater impacts in the 
market, and overall greater energy savings compared to those that are likely to be 
achieved through local or regional programs acting independently. 

7.1.1 ENERGY STAR Lamp and Luminaire Criteria 
ENERGY STAR is an informational and branding campaign designed to facilitate 
consumer ability to identify and purchase energy efficient products. The US 
Environmental Protection Agency introduced the ENERGY STAR program in 1992 
for computers, monitors, and printers. Americans purchased nearly 300 million 
ENERGY STAR certified products in 2013 across more than 70 product categories for 
a cumulative total exceeding 4.8 billion products since 1993.20 

The mission of the program is to achieve significant reductions in greenhouse gas 
emissions and energy consumption by permanently transforming markets toward 
energy efficient products. The ultimate goal of ENERGY STAR is to engender 
widespread brand recognition that is built around the concepts of saving money on 
energy bills and protecting the environment. As of 2013, more than 85 percent of the 
American public recognizes the ENERGY STAR label.21 

In 2001, ENERGY STAR labels for lighting were first introduced. ENERGY STAR 
performance specifications exist for both lamps and fixtures and have been 
expanded to incorporate LED products in a technology neutral way. The CEE 
Residential and Commercial Lighting Committees have been active in providing 
consensus comments to EPA during its periodic revisions to the specifications, with 
the principal objective of ensuring that qualifying products deliver energy savings to 
the consumer while meeting expectations regarding light quality and output. The 
Initiative references the current ENERGY STAR specifications for both replacement 
lamps and luminaires. In both cases, resulting energy cost savings amount to 
approximately 75 percent versus traditional incandescent lighting.  

                                                   
20 ENERGY STAR Overview of 2013 Achievements. 
http://www.energystar.gov/sites/default/uploads/about/old/files/EnergyStar_POY_4page_04041
4_PrintReady_508compliant.pdf?806d-7b17&4fcc-eb7d  
21 ENERGY STAR Overview of 2013 Achievements. 
http://www.energystar.gov/sites/default/uploads/about/old/files/EnergyStar_POY_4page_04041
4_PrintReady_508compliant.pdf?806d-7b17&4fcc-eb7d  
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7.1.2 CEE Lamp Specification 
Given the rapid developments in efficient lighting technologies, the emergence of 
new minimum efficiency standards, and increasing savings goals on the part of 
utility sponsored efficiency programs, CEE members identified a need to claim 
additional energy savings from residential lighting. To achieve these additional 
energy saving goals, CEE undertook in 2013 to develop a specification that would 
serve to collectively identify and promote the highest performing ENERGY STAR 
integral replacement lamps sold at retail.  

Throughout the process of developing and revising performance specifications, CEE 
relies on industry input and feedback in an effort to ensure that its specifications are 
both robust and reasonable. Once CEE specifications are finalized, they serve to 
motivate manufacturers, distributors, retailers, and contractors to develop and 
market products that qualify for the designated efficiency levels.  

As with other product categories, CEE has identified distinct tier levels that provide 
a basis for energy efficiency programs to promote differentiated sets of high 
performance products. CEE tiered performance levels also provide many ancillary 
benefits and opportunities, such as:  

• Providing efficiency programs with the ability to demonstrate and leverage 
third-party technical credibility within their local service territories 

• Providing consumers with a basis to identify relative product performance 
• Setting clear, binational targets for manufacturers as inputs to their design and 

engineering considerations for higher performing products 
• Supporting accelerated market transformation through increased adoption of 

higher efficiency equipment 
• Positioning efficiency programs and partners to benefit from affiliations with 

higher performing products  
• Positioning manufacturers to benefit from objective third-party credibility in the 

promotion of their highest performing products.  

As a complement to its specifications, CEE maintains a list of products that meet the 
different tier requirements within the specification. This qualifying products list 
enables key market players—manufacturers, distributors, retailers, and consumers—
to identify replacement lamps that meet an established definition of high 
performance and that are supported by efficiency program administrations across 
the United States and Canada. In addition, the product list makes it easier for CEE 
members to administer their programs by readily identifying which products yield 
the desired levels of energy savings. 

For more details on the CEE specification process and final performance levels, see 
Appendix A. 
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7.2 Support Improved Consumer Understanding and 
Acceptance of Efficient Lighting 

The Initiative is designed to help address a general lack of consumer understanding 
of the different technology options, varying performance features, and benefits of 
energy efficient lighting products. By sharing marketing and education research, 
materials, and efforts, CEE supports member work to improve how they 
communicate to consumers and partner with retailers to highlight the essential 
performance elements of highly efficient residential lighting, namely lumens and 
color temperature, but also how to best match applications and products to meet a 
particular need. Consistent and effective messaging is a key component of both 
pointing consumers to the right products and enabling them to make informed 
purchasing decisions that deliver a satisfying customer experience. 

CEE provides a forum for sharing education and marketing research, materials, and 
efforts, as well as for assessing the impact of external market trends that may relate 
to such factors as pricing, stocking, and sales. Programs have the opportunity to 
learn from fellow program administrators about which messages and avenues have 
been the most successful and may then transfer these lessons learned to help 
develop or enhance their own efforts related to messaging, materials, and practices. 
CEE also engages industry stakeholders to help programs develop these core 
messages, identify the best avenues for outreach, and develop tools that exhibit 
credibility within the industry. Working together with other efficiency programs 
and lighting industry partners enables increased consistency and enhances the 
overall impact of key messages and promotions aimed at consumers. 

CEE supports Committee activities such as teleconferences and in-person meetings, 
a shared online work space, as well as resources like program summaries. In 
support of the residential lighting committee, CEE compiles information regarding 
existing program approaches as part of an annual Residential Lighting Program 
Summary. This document highlights the different market intervention strategies 
being employed by CEE members, and provides examples of how programs are 
working through different market channels and partnerships to deliver effective 
messaging to the intended audience. The program summary serves primarily to help 
members refine their program effectiveness in promoting energy efficient lighting. 
An abridged version in the form of a program overview also serves to inform 
industry and other stakeholders as to the priorities of efficiency program as well as 
both their shared and unique approaches toward building a greater overall impact 
in the market. 

7.3 Encourage the Development of New Savings 
Opportunities 

The CEE forum for exchanging information is not limited to current program 
approaches and consumer education efforts, as discussed in the previous section. 
CEE resources also support the development of new savings opportunities, in 
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particular those related to organic LEDs, plasma lighting, lighting controls, 
daylighting, and design. Similar but separate activities are dedicated to focus 
particularly on significant market and technology research, and program pilots 
related to advancing new savings opportunities.  

Based on interest from efficiency programs, CEE commissioned a Residential Lighting 
Controls Market Characterization to inform programs regarding the baseline market 
share and performance as well as energy savings potential of residential lighting 
controls when paired with different light sources.  

CEE has also collected some initial resources regarding lighting design. In particular, 
efficiency programs have recommended the Illuminating Engineering Society of 
North America website IESLightLogic.org and the Lighting Research Center 
Lighting Pattern Book for Homes.  

As the lighting market continues to evolve, this approach enables programs to stay 
abreast of developments, identify new barriers, capture additional savings, and 
adjust strategies to support continued progress. This work is further supported by 
the Lighting for Tomorrow competition, detailed in the next section.  

7.4 Lighting for Tomorrow 
Lighting for Tomorrow is a platform that is designed to encourage innovative, high 
quality, energy efficient lighting products to enter the residential market. Its 
principal activity is to host an annual competition that is open to designers and 
manufacturers of high efficiency residential lighting. This effort is sponsored 
directly by CEE members and administered by CEE along with the American 
Lighting Association and UL.  

Since 2002, the Lighting for Tomorrow competition has recognized new residential 
lighting products that are both energy efficient and exceptional in either design or 
integration of technology. The competition seeks to emphasize products with 
distinct consumer appeal and that deliver high quality light for the intended 
application. By leveraging promotional activities and print materials featuring the 
winners, programs are able to encourage the purchase, installation, and use of such 
products, which ultimately helps transform the market for efficient lighting. As a 
catalyst for intense competition among manufacturers, Lighting for Tomorrow has 
resulted in not only a wider choice of products coming to market, but also a growing 
market for both fluorescent and solid state fixtures suitable for residential 
applications. The impact is an expanding range of energy efficient fixtures and 
lamps available for every type of home, room, and application.  

Beginning in 2006, products using LED sources were added to the Lighting for 
Tomorrow judging roster, joining the dozens of fluorescent products that had proven 
to be economical, practical, and saleable. Since then, the SSL Competition has 
expanded with the addition of new, more sophisticated and "smarter" luminaire and 
application designs. The 2014 competition included categories for LED fixtures, 
retrofit kits, replacement lamps, as well as OLED fixtures. As lighting technology 
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continues to improve—especially in the areas of efficiency and compatibility with 
lighting controls—the competition has seen past entrants return with significant 
upgrades to their LED products in as little as three years.  

Lighting for Tomorrow seeks to eliminate market barriers that inhibit the use of energy 
efficient residential lighting products by consumers such that pathways for their 
adoption into efficiency program offerings are created. A significant barrier that 
remains, according to manufacturers, energy organizations, and consumers, is the 
compatibility of fluorescent and LED fixtures with various kinds of lighting controls. 
In response, Lighting for Tomorrow has included a category for lighting controls since 
2010, with the understanding that energy savings from residential lighting is likely 
to depend increasingly upon a systems approach. Ultimately, future energy savings 
must involve not only efficient lamps and fixtures, but also an efficient means to 
control dimming, operation, and connectivity with other residential products. 

8 Initiative Participation 
As with all CEE initiatives, participation in the CEESM Residential Lighting Initiative is 
voluntary. To be considered an Initiative participant, the following are required: 

1. Incorporate an ENERGY STAR or CEE performance specification for 
replacement lamps or fixtures in an educational or incentive program  
 

AND 
 
2. Incorporate the overarching Initiative approach into the organization’s lighting 

program design. 
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Appendix A CEE Integral Replacement Lamp 
Specification 

The overarching objective of the CEESM Residential Lighting Initiative is to capture 
significant energy savings available through increased and sustained market share 
of efficient lighting products and systems. To support this objective, one of the 
specific goals of the Initiative is that energy efficient lighting products meet 
consumer expectations in terms of quality and performance. The proposed lamp 
specification has ultimately been designed to help support the overarching objective 
and goal of the Initiative by including metrics that are related to product quality and 
performance in addition to energy consumption. These quality and performance 
metrics are directly tied to efficiency program ability to claim sustained and 
persistent energy savings and maintain positive relationships with their customers.  

The CEE replacement lamp specification is intended to increase market adoption of 
energy efficient integral replacement lamps sold at retail. CEE seeks to have this 
impact in the market by setting performance levels that identify the highest 
performing lamps that deliver cost-effective energy savings that are sufficient to 
justify energy efficiency program investments. As such, the specification enables 
market uptake as programs promote qualifying products to consumers and may 
offset elements of the incremental price of these products. This program support at 
consistent performance levels across the United States and Canada encourages and 
enables manufacturer investments in these products. The higher tiers in the 
specification are also designed to spur the development of new and even more 
efficient products. These specifications are periodically revised to ensure that they 
continue to meet these objectives. CEE may evaluate its impact in the market by 
looking at the number of members promoting high performing ENERGY STAR 
lamps, participation rates in these lighting programs, the overall market share of 
ENERGY STAR lamps, and increased number and performance of lamps on the CEE 
qualifying products list. 

By design, the CEE specification was constructed to allow programs to differentiate 
among the highest performing ENERGY STAR® lamps. Specifically, it sets forth 
performance tiers that go above ENERGY STAR and identifies the levels at which 
programs are seeking to claim savings, while also setting appropriately aggressive 
targets for manufacturers. In particular, the tier 3 level has been purposefully 
designed to be aspirational, meaning that the proposed performance requirements 
for tier 3 have been set where programs would like to see product performing, but 
with the recognition that a minimal number of products are currently capable of 
meeting those requirements. 

A.1 Scope 
The scope of the CEE specification is limited to integral replacement lamps sold at 
retail, which includes both residential and commercial products, but excludes linear 
lamps. Programs have indicated that replacement lamps are of the highest priority 
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due to their significant sales volume and per unit energy savings. The CEESM 
Commercial Lighting Initiative has separate specifications for linear commercial 
replacement products. 

A.2 Technology Neutrality 
Based on the objectives of efficiency programs and the evolution of efficient 
products, CEE has identified its role as focusing on performance regardless of 
technology. Accordingly, CEE has consistently supported a technology neutral 
approach within its performance specifications on the grounds that specifications 
are most effective when one set of requirements can be applied to a product 
category, regardless of size or configuration, to ensure that consumers have access to 
equivalent energy savings across the full range of available product. The CEE 
approach of focusing on efficiency criteria is intended to provide manufacturers 
with flexibility in designing and engineering products to achieve efficiency 
improvements and to preserve the opportunity for technological evolution.  

A.3 Tiered Approach 
While the ENERGY STAR program plays an invaluable role for CEE members, a 
single performance specification is not always able to support varying program 
objectives. CEE members often identify the need to achieve greater savings than are 
available from ENERGY STAR alone. One of the ways in which this can be achieved 
is through the promotion of higher performance tiers among ENERGY STAR 
products.  

CEE has been successful at developing and implementing tiered specifications that 
enable differentiation among the highest performing ENERGY STAR products 
without creating confusion in the market. Tiered specifications allow for one label to 
persist in the market, but enable CEE members to offer different incentive levels and 
capture additional savings to support their individual program goals. Since this is 
done in a consistent way across the United States and Canada and remains 
consistent with the ENERGY STAR brand, it reduces confusion that might otherwise 
be created by programs developing unique requirements or competing labels.  

The tier levels in the CEE lamp specification each have a unique set of objectives. 
Tier 1 has been identified as a level that many efficiency programs are currently 
interested in promoting. It has been designed to align closely with the ENERGY 
STAR criteria for lamps and focus heavily on product availability to enable sufficient 
participation in programs. The higher tier levels reflect aspirational targets, given 
the rapid developments in efficient lighting technologies and the desire to meet 
consumer’s high expectations with regard to product performance and quality. 
Promotion of only the higher tier levels will likely be limited to CEE members with 
the most aggressive savings goals. While both higher tier levels consider current 
product availability, tier 2 is more focused on product performance in the near term, 
while tier 3 is providing a stretch target for the future. This specification is intended 
to be forward looking and support evolution within the lighting market. 
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A.4 Specification Requirements 
Any lamps qualifying for the CEE tier levels identified in Table A.1 have first met 
the current ENERGY STAR Lamp Criteria. The CEE tiers define criteria that are 
more stringent than ENERGY STAR for those metrics that were determined to be of 
particular importance to efficiency programs.  

Table A.1. CEE tiered requirements for replacement lamps sold at retail 

 
Initial 
Efficacy 

Correlated 
Color 
Temperature 

Color 
Rendering 
Index 

Power 
Factor Dimmable* 

CEE Tier 1  
Omnidirectional ≥ 65 lm/W ≤  5000 K ≥ 80 ≥ 0.7 No 
Directional ≥ 52 lm/W ≤ 5000 K ≥ 80 ≥ 0.7 No 
Decorative ≥ 52 lm/W ≤ 5000 K ≥ 80 ≥ 0.7 No 
CEE Tier 2  
Omnidirectional ≥ 70 lm/W ≤ 5000 K ≥ 83 ≥ 0.7 Yes 
Directional ≥ 65 lm/W ≤ 5000 K ≥ 83 ≥ 0.7 Yes 
Decorative ≥ 62 lm/W ≤ 5000 K ≥ 83 ≥ 0.7 Yes 
CEE Tier 3  
Omnidirectional ≥ 70 lm/W ≤ 5000 K ≥ 90 ≥ 0.9 Yes 
Directional ≥ 65 lm/W ≤ 5000 K ≥ 90 ≥ 0.9 Yes 
Decorative ≥ 62 lm/W ≤ 5000 K ≥ 90 ≥ 0.9 Yes 

*Please note that “dimmable” is defined as meeting the ENERGY STAR dimmability requirements 
and for dimmable lamps.  

The following sections provide a basis for why these metrics were selected for 
inclusion in the CEE lamp specification and how the exact levels were determined 
based on the CEE Lighting Committee efforts to serve the specific objectives of the 
different tier levels described in section A.3. 

A.5 Efficacy 
Efficacy remains the metric of primary importance to efficiency programs. Table A.2 
provides the estimated energy savings from the tiered requirements.  

Table A.2. Energy savings over minimum efficiency standard for 60 watt lamp 
 

Efficacy Energy 
Savings 

Minimum Efficiency Standard for 
750–1049 lumen output lamp 

≥  17.4  lm/W  

CEE Tier 1   

Omnidirectional ≥  65 lm/W 47.6 lm/W 
Directional ≥ 52 lm/W 34.6 lm/W 
Decorative ≥ 52 lm/W 43.6 lm/W 
CEE Tiers 2 and 3    

Omnidirectional ≥ 70 lm/W 52.6 lm/W 
Directional ≥ 65 lm/W 47.6 lm/W 
Decorative ≥ 62 lm/W 44.6 lm/W 
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In addition to the energy savings, the CEE Residential and Commercial Lighting 
Committees reviewed analysis on the performance of ENERGY STAR lamps when 
setting these efficacy levels. The efficacy levels were tested based on the percentage 
of lamps qualifying for ENERGY STAR Version 1.0 that were also able to meet the 
CEE criteria as of February 2014. The Committees supported levels that resulted in 
approximately 70 percent qualification at the CEE tier 1 level and roughly 20 percent 
qualification at the tier 2 and 3 levels. Table A.3 illustrates how these percentages 
correlate to different efficacy levels as well as the number of models on the ENERGY 
STAR lamp list at that time. 

Table A.3. ENERGY STAR qualification based on lamp efficacy 
 Percent 

Qualification Efficacy Number of 
Models 

CEE Tier 1 Efficacy    

Omnidirectional 71% ≥  65 lm/W 283 
Directional 70% ≥ 52 lm/W 1,184 
Decorative 69% ≥ 52 lm/W 385 
CEE Tier 2 and 3 Efficacy    

Omnidirectional 18% ≥ 70 lm/W 71 
Directional 19% ≥ 65 lm/W 520 
Decorative 18% ≥ 62 lm/W 103 

 

A.6 Color Performance 
A.6.1 Correlated Color Temperature (CCT) 

Studies from the Lighting Research Center (LRC) indicate that residential consumers 
don’t understand terms such as “daylight.” The primary reason for dissatisfaction 
with CFLs is that the color of the lamp is “too cool” or “too blue.” This source of 
dissatisfaction may also extend to LED lamps, especially since it is easier for LED 
lamps with higher color temperatures to achieve higher efficacy levels, meaning 
they can be offered at lower price points. In order to protect against a scenario where 
the lighting market is flooded with ENERGY STAR lamps that consumers may not 
desire, the CEE Residential Lighting Committee supports limiting color temperature 
through the inclusion of a CCT metric in the specification.  

A.6.2 Color Rendering 
Based on research by the LRC in addition to numerous manufacturer case studies, 
there is an important relationship between good color rendering, perception of 
overall light quality, and consumer satisfaction.1 As such, the CEE lamp specification 
includes the color rendering metric based on a color rendering index (CRI).  

CEE notes that while CRI is not a precise measurement, it is indicative of color 
rendering performance. CEE is aware that a number of new color rendering metrics 

                                                   
1 Lighting Research Center, “Understanding White Light Source Color Rendering and Appearance”, 
http://www.lrc.rpi.edu/programs/solidstate/colorResearch.asp  
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have been proposed in recent years, and will examine their suitability for inclusion 
in the CEE specification once accepted by the lighting industry. 

A.7 Power Factor 
CEE member interest in power factor is directly tied to concerns related to reactive 
power and total harmonic distortion (THD). In order to address the concerns 
outlined below, CEE supports the inclusion of power factor requirements within its 
lamp specification. 

CEE member interest in power factor is directly tied to electric utility concerns 
related to reactive power and total harmonic distortion (THD). In order to address 
the concerns discussed below, CEE continues to support the inclusion of power 
factor requirements within its lamp specification. 

Reactive power is an important power quality concern because utilities’ distribution 
systems must have the capacity to carry reactive power even though it accomplishes 
no useful work. In particular, reactive power uses capacity on the distribution 
system and limits the amount of active power that a utility can deliver. While the 
importance of this issue varies by utility, this may present a problem during periods 
of peak demand. CEE member input on this issue focused on the fact that although 
the reactive loads associated with energy efficient lamps are small, they are not 
insignificant in terms of potential program savings claimed or lost. While savings 
from reduced reactive losses likely represent about one or two percent of the full 
load power drawn, they are pervasive and cumulative.  

In addition, the CEE member concern regarding total harmonic distortion is as a 
potential influencer of consumer acceptability. High total harmonic distortion 
presents the risk of adverse performance effects—such as strobing and flicker—
when lamps are used together on the same circuit, or in conjunction with occupancy 
sensors or dimmers, which could have a damaging and long lasting effect on 
consumer acceptance.  

A.8 Dimming 
Given the long history of incandescent lamps in the market, the Residential and 
Commercial Lighting Committees believe that consumers have become accustomed 
to and have an expectation of dimming capability. In order to capture significant 
energy savings available through increased and sustained market share, energy 
efficient lighting products must develop to meet these consumer expectations. As 
such, CEE has incorporated dimming requirements within its tier levels. 

 




