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1    
PURPOSE OF THE PAPER 

Energy Efficiency (EE) program sponsors are uncertain how regulatory changes and technological advances 

in the U.S. replacement lamp market will alter the landscape of the market and the viability of offering 

lighting programs to residential customers. Some regulators have the misconception that the regulatory 

changes will transform the market and EE Lighting programs will be rendered unnecessary. 

Based on secondary research and interviews with lighting industry actors who are shaping the current and 

future market, this paper aims to establish the current status and upcoming changes to the U.S. replacement 

lamp market to guide EE lighting program planning. 

Given changes in the market and the response of industry to those changes, the paper establishes: a) what 

products will be available, b) what consumer preferences may be, and c) how EE programs can influence 

purchase decisions.  

The paper concludes that it is essential for EE programs to continue to promote energy efficient lighting 

products not only prior to EISA (2007) but also throughout the transition years of 2012-14, and beyond. 

2    
EXECUTIVE SUMMARY  

INTRODUCTION .  Over the past several years, there has been strong growth in energy efficiency (EE) 

program offerings in the U.S. Spending on energy efficiency has grown substantially from 2005 through 2009, 

and in the past two years alone, new EE programs launched in: Delaware, Illinois, Maryland, Michigan, 

Missouri, Ohio, and Pennsylvania, to name only a handful. A significant fraction of EE portfolio savings has 

historically come from residential lighting programs, and the dominant technology within residential EE 

lighting programs has been Compact Fluorescent Lamps (CFLs). 

The residential market penetration for CFLs (homes reporting at least one CFL in use) is high (å70-90%, 

depending on geographic area). However, despite the EE program investment, CFL market share relative to 

standard incandescent lamps has fluctuated markedly depending on economic conditions, and residential 

socket saturation for CFLs remains low across the nation (even in areas with long-term, sustained EE 

program influence).  

U.S. LEGISLATION .  Over the next several years, regulatory changes in the U.S. will increase the 

minimum efficiency standards and lifetimes for general service lamps (EISA, 2007; DOE, 2009b). These 

changes in standards will result in the phasing out of most standard incandescent lamps during the period 

from 2012-2014. Additionally, manufacturers in the U.S. market are in an active R&D phase for general 

service lamps working on new or improved products in three distinct technology areas: EISA Compliant 

Halogen (EC Halogen), CFL, and Light Emitting Diodes (LEDs). 
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PRODUCTS.  There are several decorative and special purpose general service lamps that are exempted 

from the EISA (2007) legislation. Although some of these lamps are close alternatives to the standard 

incandescent lamps ultimately disallowed (post-2014), they are not long term options for consumers 

switching from standard incandescent lamps. These bulbs are more expensive than standard incandescent 

lamps, and many of the products can be offered at retail only in single packs. Also, DOE is mandated to track 

the unit shipments of five of these exempted lamp types and compare annual shipments to a benchmark 

forecast. If shipments of any one of these exceed the baseline projection by more than 100%, DOE is 

required to regulate energy conservation standards for the lamp either through an accelerated rulemaking or a 

pre-determined standard. There are other exempted lamps (e.g. candelabra base up to 60 watt, intermediate 

base up to 40 watt) that will also continue to be available in the U.S. market. 

By Fall 2010, many manufacturers will have full lines of EC H alogen products that are EISA (2007) 

compliant on the shelves of major retailers throughout the U.S. These EC Halogen products will use å25% 

less energy than standard incandescent lamps and are engineered to just meet the EISA (2007) standard. 

Otherwise, these products are very similar to standard incandescent lamps. They have a similar size, shape, 

and appearance as standard incandescent lamps, and also share the same technical features (e.g. dimmability, 

quality of light, and lifetime). The price point for these EE halogen lamps will be similar to non-incentivized 

CFLs. These products represent a viable option for U.S. consumers, and will be in the market well in advance 

of the changes brought about by EISA (2007). As such, from an EE program perspective, EC Halogen lamps 

would take over as the de facto baseline after the EISA (2007) transition takes place. 

CFLs will certainly continue to be an option for general service lighting after the EISA (2007) standards 

transition into the U.S. market. CFLs offer å75% energy savings over standard incandescent general service 

lamps and å68% savings over EC Halogen lamps. Over the past 10-15 years, considerable R&D has been 

invested in an attempt to develop CFLs into a technology that adequately meets consumersõ needs and 

preferences while also delivering substantial energy savings. The degree to which manufacturers have 

succeeded in this task is a matter of debate. On the one hand, there is little doubt that CFLs save energy, last 

longer, and save money compared to standard incandescent lamps. On the other hand, consumers have been 

slow to adopt CFLs for a number of reasons, and the evidence regarding satisfaction with CFLs is mixed. 

There was obvious and strong consensus among the big three lighting manufacturers that LED replacement 

lamps will play a critical role in the future of the U.S. replacement lamp market. What is not clear is how far 

into the future that critical role will be. A recent macroeconomic study commissioned by the DOE (Navigant, 

2010) makes clear that LEDs could save the U.S. economy 16.02 quads of primary energy production by the 

year 2030 relative to a reference case with substantial efficiency improvements. However, only 13% of these 

savings would be achieved by 2020 and only 46% by 2025. Over half of the savings associated with LEDs 

would occur between 2025 and 2030 (Navigant, 2010). 

CONSUMER PREFERENCES.  Given the replacement lamp options available, a fundamental question is 

how consumers will respond. First of all, it is important to be mindful that general service lighting is a low 

interest category for consumers with a high degree of inertia embedded in the purchase decision. Currently, 

consumers spend very little time deciding what lamp to purchase, and as the market changes, they will be 

reluctant to spend more time on the decision. Manufacturers believe that during the EISA transition years 

(2012-2014), many customers will simply trade downward in the wattage of standard incandescent lamps (e.g. 

after 2012, a customer who would have typically purchased a 100 watt lamp will buy a 75 watt lamp instead). 
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For those customers who want to maintain the same brightness (lumen output), EE halogen will offer a close 

alternative to the standard incandescent lamp albeit at a higher price point (but comparable to non-

incentivized CFLs). These findings are consistent with the consumer response to the recent regulatory 

changes in Australia and Europe where many customers chose the nearest alternative to the standard 

incandescent lamp (in Europe: clear glass standard incandescent; in Australia: exempted incandescent and EE 

halogen). Results for one manufacturer in Australia found that CFLs substantially lost market share after the 

standards changed. 

THE LIGHTING MARKET 2010 -2012.  Very few people are currently aware of the EISA (2007) 

legislation (26%: Osram Sylvania, 2009) and considerably fewer (18%: Osram Sylvania, 2009) are aware that 

the 100 watt standard incandescent lamp will be banned at the start of 2012. EISA (2007) authorizes 

$10 million per year from 2009 to 2012 to òcarry out a proactive national program of consumer awareness, 

information, and education that broadly uses the media and other effective communication techniques over 

an extended period of time to help consumers understand the lamp labels and make energy-efficient lighting 

choices that meet the needs of consumersó (EISA, 2007). Exactly what is communicated to consumers is not 

yet clear, but is of vital importance to the success of the transition into the EISA (2007) standards changes. 

The DOE, primarily through its program contractor, D&R International, has argued that the time period 

leading up to the standards change and through the transition years of 2012-2014 is precisely when the 

promotion of CFLs should intensify (Bickel, 2009; Bickel, 2010; Karney, 2009; Swope, 2010). This comes at a 

time when EE program sponsors and their regulators have been questioning the viability and importance of 

continued support for CFLs (Schmidt, 2010). The reasons behind this recommendation are focused on trying 

to prevent a supply shortfall in general service lamps directly following the sell through of non-exempted standard 

incandescent lamps in the U.S. market. If such a shortfall became inevitable, prices for general service 

incandescent lamps would rise sharply and there could be severe backlash from consumers. 

THE LIGHTING MARKET 2012 -2014.  On the one hand, manufacturers are quick to point out that 

òonly a single SKU will go away from the U.S. market beginning in January 1, 2012,ó the 100 watt standard 

incandescent lamp. On the other hand, this is the beginning of consumers going out to the retailers where 

they are accustomed to buying the lamp that they need to replace the one that has just failed only to find that 

the lamp is out of stock. Large waves of consumers will begin to learn about the EISA (2007) legislation for 

the first time as they make inquiries to salespeople and as news stories emerge. Replacement lamps will not be 

as òlow interestó a category as they were prior to 2012. 

Manufacturers believe that many customers will down trade in wattage of standard incandescent lamps from 

2012 through 2014 (e.g. from 100 watt to 75 watt then from 75 watt to 60 watt). For example, among the 

options available to customers seeking a 100 watt replacement lamp after the early months of 2012 (EC 

Halogen, CFL, or 75 watt standard incandescent) customers will tend to buy the 75 watt lamp because of: 

price, the misconception that brightness is always related to wattage, and it being the closest alternative. In 

reality, this lamp is the dimmest and least efficient option available. 

The relatively few consumers unwilling to switch to a lower lumen output lamp will choose from either: EC 

Halogen or CFL replacement lamps. By 2012, it is likely that the price differential between EC Halogen and 

non-incentivized CFLs will be negligible.  
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It is not expected that LED replacement lamps will be a viable option for consumers during 2012-2014 for 

three primary reasons: 1) substantial R&D is still required for non-directional LED lamps, 2) the lumen 

output of LED replacement lamps available at retail during this time period will be limited and will not 

adequately meet customer needs, and 3) the first cost of these LED lamps will be extremely prohibitive. Also, 

recent DOE CALiPER test results seriously call into question the manufacturer claims regarding these first 

generation LED lamps. It remains unclear whether these early LED replacement lamps will generate satisfied 

customers, and without satisfactory results, consumers will be slow to adopt LED lamps. 

THE LIGHTING MARKET 2015 AND BEYOND.  Sometime in 2014, but certainly by the start of 

2015, all non-exempted standard incandescent general service lamps will have sold through in the U.S. 

market. At this point, consumers will have a choice between: exempted standard incandescent, EC Halogen, 

CFLs, and LED lamps. The bulk of the market share will be split between CFLs and EC Halogen. The exact 

split between the two will be established by market forces that are well outside of reasonable postulation at 

this point in time. Manufacturers estimate currently, that the customers switching from standard incandescent 

lamps will be split roughly 60/40 or 40/60 between CFLs and EC Halogen in the early years following the sell 

through of standard incandescent lamps. Also, a substantial variety of exempted standard incandescent 

products for general illumination applications (e.g. candelabra base up to 60 watts, intermediate base up to 

40 watt, appliance lamps not exceeding 40 watt) will still be available in the market and will comprise a 

notable market share. Any notion that incandescent lamps will totally disappear from the U.S. market is 

inaccurate. 

As LED lamps of adequate brightness and quality reach the market AND when the first cost of these 

products becomes tolerable to consumers, LEDs will start to erode the market share of CFLs and EC 

Halogen. Without EE Program subsidies, this is not likely to happen until somewhat later in the decade. 

Over the next several years, Program Administrators and Regulators need to discuss the ways and extent to 

which programs begin to support LED replacement lamps. To effectively support LED lamps, programs and 

regulators may have to be willing to operate more in a market transformation mode than a resource 

acquisition mode. 

If there are shortfalls in the supply of general service lamps and increases in price during this time period, 

there is likely to be substantial consumer backlash that will adversely affect all market actors. 

CONCLUSIONS AND RECOMMENDATIONS .  It is essential that EE Program Administrators and 

Sponsors realize that there remain ample opportunities to promote energy efficient lighting products over the 

next several years in the U.S. market. EC Halogen products will establish a new technological baseline against 

which to measure efficiency gains and EE Lighting Programs will continue to be cost effective and vitally 

important in most EE Portfolios. 

In the short-term, EE Programs should aggressively promote CFLs between now and 2014 with the 

extraordinary goal of increasing CFL shipments into the U.S. by 40% each year ð the goal being to improve 

the market share position of CFLs and prevent a shortfall in the supply of general service incandescent lamps. 

A primary role for EE Programs to play in the short- to mid-term is helping educate customers regarding the 

EISA (2007) standards changes and what it means for them in the replacement lamp purchase decision. This 

educational role should be taken on by EE Programs so that it doesnõt become a lost opportunity. 
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In the mid-term, EC Halogen products that are EISA (2007) compliant will capture substantial market share 

in the U.S. market. Despite the fact that EC Halogen products will be similar in price to comparable CFLs 

but deliver only 1,000-2,000 hours of useful life, consumers will be attracted to them because of their 

similarity with standard incandescent lamps. During this time, EE Lighting Programs can continue to 

promote the most efficient, viable technology, CFLs, and achieve substantial savings over the baseline. This 

baseline will remain in place until 2020 when the efficacy standard for all general service lamps is increased to 

45 lumens per watt in the U.S. market. 

In the long-term, LED products will be entering the market and there may be a role for EE Programs to play 

in off-setting the extraordinary first costs that are likely to be in place for the first generation of products. 

This will, of course, be a careful balance of manufacturers introducing quality products and EE Programs 

operating in a market transformation oriented mode to establish the market position and sustainability of 

these products. There is little doubt that LED technology holds much promise in the future of the U.S. 

replacement lamp market, but the question is: How far into the future? 
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3    
INTRODUCTION  

Over the past several years, there has been strong growth in energy efficiency program offerings in the U.S. 

Spending on energy efficiency (completely aside from load management) has grown from just over $1B in 

2005 to $2.3B in 20081 (EIA, 2008). Energy efficiency program growth in 2009, even in a down economy, has 

been substantial.2 In the past two years alone, we have seen new efficiency programs launch in: Delaware, 

Illinois, Maryland, Michigan, Missouri, Ohio, and Pennsylvania, to name only a handful. 

A significant fraction of energy efficiency portfolio savings has historically come from residential lighting 

programs. The dominant technology within residential lighting programs has been Compact Fluorescent 

Lamps (CFLs). In a report on the energy efficiency potential in the U.S. economy over the next 10 years, 

McKinsey & Co. finds that although lighting makes up only 15% of the category òLighting and Major 

Appliancesó in the residential sector, the overwhelming majority of the potential savings (82% of 340 trillion 

BTUs) would come from lighting improvements (Granade et. al., 2009). Residential lighting programs have 

been extremely cost effective, and have provided program administrators a direct avenue to reach out to the 

majority of customers within a program area. Residential lighting programs have also opened access to 

hesitant retailers, and provided the means through which to build the relationships necessary to promote 

other, more expensive measures through the retail channel. CFLs have represented a low cost, first step 

toward more energy efficient choices for many customers, and have been a means to significant whole house 

savings for some. 

So let us take a moment to consider a snapshot of where things currently stand for CFL use in the U.S.: 

1) Consistent with the range of adoption of CFLs, most research suggests that a majority of households 

in the U.S. have used or are currently using at least one CFL. In this way, market penetration3 of 

CFLs in residential homes has been quite high (National: 69% - DOE, 2009a; Puget Sound 

Area: 71% - EMI, 2007; California: 91% KEMA, 2009).  

2) Consistent with this and based upon U.S. import shipping information, CFL market share4 in the 

U.S. grew strongly from approximately 6% in 2005 to over 20% in 2007 (DOE, 2009a). Then, largely 

due to the economic recession and its effects on consumer spending patterns, CFLs drastically lost 

market share to standard incandescent bulbs during 2008 and 2009 back into the neighborhood of 

15% (Swope, 2010; see also Figure 1 in Appendix A). This loss in market share may also be caused 

                                                   
1 At time of writing, 2008 was the last year with finalized data for the EIA-861 dataset. These funds represent utility 
sponsored programs only, not program sponsored through other agencies (e.g. efficiency utilities, state government 
programs, etcé). As such, the values presented here are biased low. Actual spending on EE Programs across the U.S. 
is higher. 

2 The Consortium for Energy Efficiency (CEE) annual report for 2009 indicated 38% growth in energy efficiency 
spending by their 118 members who administer 88% of the energy efficiency program budgets in the U.S. (CEE, 2010). 

3 We define market penetration as the fraction of households that use CFLs regardless of the number of CFLs in 
operation. 

4 We define market share as the fraction of total sales comprised by the product of interest. 
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by declining incentive levels for general purpose CFLs during this time period. Most are optimistic 

that sales in 2010 will push the market share for CFLs upward again, but only marginally, since 

consumers are still struggling to stretch their spending over a wide array of needs. 

3) Finally, in a longer run view, residential socket saturation5 is still quite low in the U.S. 

Measurements of average CFL socket saturation range from: 11% nationally (DOE, 2009a) to 27% 

in California (KEMA, 2009)6. Given that socket saturation data is skewed very strongly toward the 

limiting value, zero (with many zero and low values) and that there are extreme observations near 

100% (see Figure 2 in Appendix A), the mean value will be biased high. It may be more appropriate 

to use a median value which better takes into account the preponderance of zero values. What is 

more important however, is the simple fact that for the U.S. economy (and consumers) to realize the 

benefits of more efficient lamps, the socket saturation curves need to be mirror opposites of what 

they are today (with the preponderance of values near 100% rather than 0%). This transformation 

represents enormous energy and cost savings if it can be achieved. 

Having considered that snapshot of where things stand with CFLs, it is important to move forward to 

consider what is happening dynamically in the U.S. replacement lamp market.  

First of all, CFL adoption has grown in the U.S. market over the past ten years. Along with this growth in 

CFL market share came a corresponding, albeit lagged, drop in overall replacement lamp shipments (see 

Figure 1 in Appendix A). This pattern is consistent with the idea that the use of longer life CFLs reduces the 

number of failures in any given year. The actual number of failures in any given year is a complicated function 

of: 1) the number of sockets, 2) the types of lamps that fill those sockets, and 3) the hours of use of lamps in 

those sockets. Estimating the number of failures and the corresponding number of purchases in any given 

period of time is a challenging task, especially when one considers the fact that there is a pseudo-random 

element to the actual lifetime of any product and values such as hours of use vary widely across the 

population and are not necessarily constant through time. At this point, let us be generally aware that as 

longer life products such as CFLs fill sockets, annual failure rates will decrease and lamp purchases will 

decrease, accordingly. 

Second, the drastic drop in CFL shipments from 2007 to 2009 demonstrates that U.S. consumers are not yet 

loyal CFL purchasers in any kind of absolute sense. Ultimately, consumers have not changed their buying 

habits and still make purchasing decisions that are strongly influenced by decades of use of standard 

incandescent lamps. The reasons for this lack of change in buying habits are multi-fold, but a strong case is 

evident in the data that more work is needed in the promotion of energy efficient technology options in the 

replacement lamp market. 

Third, technologies are advancing rapidly in this market area. Industry partners are well aware that early in the 

days of promoting CFLs, low quality products were incentivized at high levels because they were the only 

high efficiency options available. Since that time, a considerable amount of research and development (R&D) 

                                                   
5 We define socket saturation for CFLs as the fraction of total Medium Base Screw Lamp sockets in a home filled with 
a CFL. 

6 The KEMA study found that 21.2% of all sockets (pin-based included) were filled with CFLs. Also, it should not be 
lost on the reader that if the national average socket saturation is the lowest measured value, it directly follows that 
there are areas of the U.S. with socket saturations below 11% that offset the relatively higher values in areas where 
there has been substantial adoption of CFLs. 
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has gone into improving the quality and features of CFLs. Some would argue that more work remains to be 

done. The potential for significant improvements in CFL technology will be addressed in a later section. In 

addition to the work that is underway with CFLs, manufacturers are developing a new generation of halogen 

lamps, and many manufacturers are making significant investments into the development of LED 

replacement lamps. A new ENERGY STAR specification for LED replacement lamps was finalized earlier 

this year and will go into effect in Fall 2010. 

Fourth, the Energy Independence and Security Act of 2007 establishes minimum efficiency and lifetime 

standards for general service incandescent lamps (EISA, 2007). The legislation is not a òdesignó standard ð it 

does not ban the manufacture, sale, or use of any type of lamp based on the design of the product. Rather, 

the legislation amounts to a òperformanceó standard for general service lamps, and has a phased 

implementation schedule beginning January 1, 2012 and continuing through January 1, 2014.  Having noted 

this semantic difference, this performance standard is established high enough that the shipment of standard 

incandescent general service lamps will be disallowed, albeit with certain exceptions over the transitional 

period from January 1, 2012 and January 1, 2014 and beyond. This structural change in the political landscape 

of the U.S. lighting market will drastically change the mix of products that are available to consumers, and has 

the potential to fundamentally alter the way that energy efficiency lighting programs are designed and offered 

in the U.S. 

The way in which the EISA legislation will change the U.S. market is subject to great uncertainty generated by 

the lack of information regarding how each of the major market actors (manufacturers, retailers, EE program 

administrators, public utility commissions, regulators, and consumers) will respond to this structural change. 

The status of the U.S. market for replacement lamps at key intervals over the next 5-7 years (2010-2012, 

2012-2014, 2015 and beyond) is essential for energy efficiency program planning in both the current three 

year cycle and beyond. It is exactly this task to which the rest of this paper is devoted. 

The question is: òHow do we establish what will happen?ó There have been a number of collective, open 

efforts over the past several months designed to shed light on the future of the lighting market.  

DOE CFL Summit. In September 2009, DOE and its contractor, D&R International, hosted a summit in 

Chicago to discuss the current and future status of CFL promotion in the U.S. (see Karney, 2009 for more 

information).   

ACEEE Symposium on Market Transformation. In April 2010, during the ACEEE National Symposium 

on Market Transformation in Washington, DC, session T2 on the Technologies Track (òWhatõs Next for 

Lighting Programs? How Upcoming Standards Changes Are Leading to More Comprehensive Approachesó) 

described changes in product standards and DOE rulemaking for linear fluorescent and incandescent 

reflector lamps, but failed to offer any information about the future of the residential lighting market and how 

energy efficiency programs might adapt to these changes (presentations available at: 

http://www.aceee.org/conf/mt10/program.htm).  

NEEP Residential Lighting Stakeholders Meeting. Recently (March 2010), the Northeast Energy 

Efficiency Partnership (NEEP) hosted a Residential Lighting Stakeholders Meeting (see Schmidt, 2010 and 

Swope, 2010 for more information; available at: http://neep.org/neep-summit/neep-summit-landing) as part 

of its 2010 Northeast Energy Efficiency Summit: òDelivering on the Promise.ó During this meeting, two 

presentations highlighted the history of CFLs in EE programs and the market conditions surrounding the 

http://www.aceee.org/conf/mt10/program.htm
http://neep.org/neep-summit/neep-summit-landing
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promotion of CFLs and an open discussion followed. Numerous stakeholders were in attendance including 

representatives from: each of the three largest lamp manufacturers (GE, Philips, and Sylvania), industry 

contractors, EE program sponsors, regulators, and governmental agencies. Although the primary intent of 

the open discussion was to sort out the market conditions that will prevail in the midst of and after the 

transition of the EISA legislation and many good questions were raised, discussion fell far short of generating 

any answers to the primary questions. For example, a question was asked: òSo, in 2012 and beyond, will there 

be a solid selection of EISA compliant halogen incandescent products on retailer shelves?ó7 Although there 

were several manufacturers in the room, the question almost went unanswered until representatives from 

Osram Sylvania responded vaguely: òLamp type availability will be market drivenéhalogen will be available 

but placement will be market driven.ó This is not to find fault with a particular manufacturer, other pertinent 

questions were handled by the group in a very similar fashion: òa good question that needs to be addressed,ó 

òmore research needed on that,ó òwell, weõre not quite sure,ó and similar. Clearly, there is a great deal of 

uncertainty about the exact stocking patterns that will be in place during 2012 and beyond, and other market 

characteristics, however, it is our belief that these kinds of questions have gone unanswered in that type of 

forum in large part due to the competitive environment of the market. Market actors (especially 

manufacturers and retailers) are very hesitant to reveal plans for product development, placement, and price 

in an open forum. Their business livelihood depends on protecting this kind of competitive information. 

Many utility program sponsors (and other industry actors for that matter) came away from these events with 

fundamental questions about the viability of EE Lighting Programs in the future ð Will EISA transform the 

lighting market? What baseline technology will CFLs be compared to? What products will be available in the 

market? How will consumers react to the changing regulatory environment? How will retailers and 

manufacturers respond? 

So, to gather the necessary information beyond what is available in literature on the subject, APT conducted 

in-person, on-site meetings with each of the three major lamp manufacturers (GE, Philips, and Osram 

Sylvania) during Spring 2010. In each case, the meetings were a combination of presentation and open 

discussion regarding the future of the U.S. lighting market. We agreed with each manufacturer ahead of time 

to hold the information they provided confidential, but also made clear that our interest was to develop a 

working understanding of the U.S. replacement lamp market over the next 5-10 years to enable EE program 

administrators to adequately plan their next program cycles. Furthermore, we made clear to each of the 

manufacturers that the end result of our research would be a publicly available position paper on the current 

and future status of the market. As a result of our promise to maintain the confidentiality of the 

manufacturers included in this research, some of the results in the following sections are attributed generally 

to the òbig threeó lamp manufacturers. Where possible, (because the information is publicly available), we 

make specific reference to manufacturer information. 

                                                   
7 Paraphrasing of the question is by the corresponding author.  
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4    
U.S. LEGISLATION  

EISA (2007) establishes minimum efficiency standards and lifetimes for general service lamps in the U.S. The 

changes are phased in beginning January 1, 2012 and continuing through January 1, 2014 as shown in Table 1 

below. 

Table 1. EISA (2007) Efficiency and Lifetime Standards for  

General Service Incandescent Lamps 

Rated Lumen Ranges 
Maximum Rate 

Wattage 
Minimum Rate 

Lifetime 
Effective Date 

1,490-2,600 (å90w ð 150w) 72 1,000 hrs 1/1/2012 

1,050-1,489 (å75w ð 90w) 53 1,000 hrs 1/1/2013 

750-1,049 (å60w ð 75w) 43 1,000 hrs 1/1/2014 

310-749 (å30w ð 60w) 29 1,000 hrs 1/1/2014 

* Note: Equivalent wattages in parentheses are added for convenience. They do not appear in the law. 

 

The timeframe for modified spectrum general service incandescent lamps is the same, but the rated lumen ranges 

are 25% less for this lamp type (see Table 2 below).  

Table 2. EISA (2007) Efficiency and Lifetime Standards for  

Modified Spectrum General Service Incandescent Lamps 

Rated Lumen Ranges 
Maximum Rate 

Wattage 
Minimum Rate 

Lifetime 
Effective Date 

1,118-1,950 72 1,000 hrs 1/1/2012 

788-1,117 53 1,000 hrs 1/1/2013 

563-787 43 1,000 hrs 1/1/2014 

232-562 29 1,000 hrs 1/1/2014 

 

The EISA (2007) legislation bans the import of almost all standard incandescent general service lamps in the 

U.S. market by mid-2014 (see Figure 3 in Appendix A for the landscape of affected lamps). The legislation 

does not ban, in general terms, incandescent technology from the general service lamp category (Logan, 

2008), but all currently available standard8 incandescent lamps over 29 watts will be ineligible for import after 

the start of 2014. 

In general terms, decorative and special purpose lamps are exempted from the EISA (2007) legislation. The 

legislation requires that the unit sales of five exempted lamp types (Rough Service Lamps, Vibration Service 

                                                   
8 Standard incandescent lamps do NOT include halogen incandescent lamps. 
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Lamps, Three-Way Incandescent Lamps, 2601-3300 Lumen Incandescent Lamps, and Shatter-Resistant 

Lamps) be monitored and compared to a benchmark estimate allowing for normal economic growth (EISA, 

2007). If sales for any one type of lamp increase 100% over the benchmark estimate, DOE is required to take 

regulatory action for the lamp (DOE, 2008). The legislation also allows the states of California and Nevada to 

implement the standards one year earlier to remain compliant with state laws. 

In addition to general service incandescent lamps, EISA (2007) also requires that all incandescent reflector 

lamps meet halogen efficiency levels except: 1) certain BR30, BR40, ER30 and ER40 lamps, 2) R20 lamps 

below 45 watts, and 3) the previously exempted special purpose lamps (e.g. colored, rough/vibration service, 

shatter-resistant, and infrared). 

Following EISA (2007), DOE issued a rulemaking in July 2009 that regulates general service fluorescent 

lamps (4-8ft linear T5/T8/T12 tubes and U-bend tubes), and applies more stringent efficacy requirements to 

halogen PAR lamps (DOE, 2009b and Cymbalsky, 2010). For reflector lamps, this rulemaking has the effect 

of eliminating all standard halogen PAR20, PAR30, and PAR38 lamps requiring the use of IR enhancements 

to make these PAR lamps eligible to be sold in the U.S. market. These changes go into effect three years after 

the rulemaking was filed with the Federal Register (Filed: July 14, 2009; Effective date: July 14, 2012). 

In previous efforts to impose standards in the U.S. market, loopholes have allowed manufacturers to legally 

evade the law and continue to produce products very similar to the traditional, inefficient ones being 

regulated. Nadel (2007) describes two examples of this exploitation: 1) the drastic increase in the production 

and market share of Bulged Reflector (BR) lamps which had been a niche product and were exempted from 

the Energy Policy Act of 1992, and 2) the increase in the availability of intermediate and candelabra base 

ceiling fans following the Energy Policy Act of 2005 (where medium base ceiling fans with lighting were 

required to use CFLs). Both of these examples defeated the intended purpose of the legislation. In meeting 

with manufacturers, we directly asked each of them: òWhat about loopholes? Are there any in the recent 

EISA (2007) legislation that are likely to be exploited by manufacturers and retailers?ó In each case, 

manufacturers responded that there are not significant loopholes in the legislation, and more importantly: 

1) they, themselves, were not planning to game the regulations in any fashion9, and 2) there was enough 

awareness of the issue across manufacturers within the competitive environment of the lighting industry that 

if any one manufacturer did try to exploit a loophole in the regulations, their competition would immediately 

point it out to regulators.  

These legislative changes in the U.S. follow regulatory changes that have already been enacted in other 

countries (see Waide, 2010 for information on a country by country basis). In the Consumer Preferences 

section below, we draw on lessons learned from these foreign markets as they have transitioned away from 

the standard incandescent lamp, albeit with varying methods and degrees of severity. 

                                                   
9 The sentiment expressed was that it is smarter to play along than to expend effort subverting the regulation. 
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5    
PRODUCTS 

To develop a sense of how the U.S. replacement lamp market will adapt to the new regulatory environment, it 

is essential to understand the kinds of products that will remain available in the U.S. market. 

Exempted Standard Incandescent 

As mentioned previously, there are several decorative and special purpose general service lamps that are 

exempted from the EISA (2007) legislation. Although some of these lamps are close alternatives (e.g. rough 

service, three-way, and vibration service) to the standard incandescent lamps that will ultimately be disallowed 

(post-2014), they are not long term options for consumers switching from standard incandescent lamps. First 

of all, these bulbs are more expensive than standard incandescent lamps. Second, for many of the products 

(vibration service, rough service, three-way, 2601-3300 lumen, and shatter-resistant) the products can be 

offered at retail only in single packs (DOE, 2008). Third, DOE is mandated to track the unit shipments of 

these five lamp types and compare annual shipments to a benchmark forecast (EISA, 2007). If shipments of 

any one of these exempted lamps exceed the baseline projection by more than 100%, DOE is required to 

regulate energy conservation standards for the lamp either through an accelerated rulemaking or a pre-

determined standard (DOE, 2008).10 The unit shipments of these exempted lamps ranged from 1.39 million 

shatter-resistant lamps to 42.8 million three-way lamps in 2006 representing a total of 84.4 million lamps 

(DOE, 2008) out of a total of 1.86 billion incandescent shipments (4.5%). In addition to these five lamp types 

other exempted standard incandescent lamps (e.g. candelabra base up to 60 watts, intermediate base up to 

40 watt, appliance lamps not exceeding 40 watt) are a substantial share of the U.S. market. 

Given the challenge and effort that would go into re-engineering these products to meet conservation 

standards if the benchmark shipments are exceeded, it is not likely that manufacturers will increase 

production of the lamps beyond the benchmark forecasts set by DOE (2008a) even if consumer demand 

would warrant increased production in the short-term. Any profits from doing so for the year or two of sales 

that would be possible before a new conservation standard was in place would be dwarfed by the long-run 

cost to re-engineer the products. As such, even if there is a marked increase in demand for one or more of 

these lamp types, it is likely that the increased demand will go unmet. It is also important to note that in 3 of 

the 5 lamp types (rough service, vibration service, and three-way) the benchmark forecast issued in 2008 

indicated strong decreases in shipments from 2007-2025. For the other two lamp types (2601-3300 lumen 

range and shatter-resistant lamps), both the linear and exponential trend benchmark forecasts support only 

minimal to moderate growth for the 2007-2025 period.11 

                                                   
10 For four of the five lamp types (vibration service, rough service, three-way, and shatter resistant) an accelerated 

rulemaking is required with a backstop limiting standard of 40 watts. For the 2601-3300 lumen range lamps, a 
maximum 95-watt limitation will be established. 

11 These benchmark forecasts are available in an spreadsheet that accompanied the Five Lamp Types report (retrieved 
from: http://www1.eere.energy.gov/buildings/appliance_standards/residential/five_lamp_types.html). 

http://www1.eere.energy.gov/buildings/appliance_standards/residential/five_lamp_types.html
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EISA Compliant Halogen 

Each of the big three lamp manufacturers will have a full line of EISA Compliant Halogen (EC Halogen) 

products available to consumers before the end of 2010 (see Appendix B for examples). These EC Halogen 

products12 will use about 25%13 less energy than standard incandescent lamps. In most other ways, these 

products are VERY similar to standard incandescent lamps ð in terms of size, shape, and appearance (refer to 

Figure 9 and Figure 10 in Appendix B to see just how similar in appearance these EC Halogen products are 

to standard incandescent lamps). Beyond appearance, the EC Halogen lamps share the same technical 

features (e.g. dimmability, quality of light, and lifetime), as well. The products will be more expensive than 

standard incandescent general service lamps, but early indications are that these products will be similar in 

price to comparable CFLs and may come down in price somewhat when economies of scale are realized in 

production.  

There has been notable consumer stigma surrounding halogen products associated with the fire hazard 

introduced by high wattage (e.g. 300 watt) halogen tubes commonly found in torchieres and other portable 

fixtures. It is important to keep in mind that this new generation of relatively low wattage EC Halogen lamps 

do not have the same heat output (i.e. fire hazard) as these other types of lamps/fixtures. EC Halogen lamps 

are designed with a halogen capsule at the center of the covered A-Line shell of glass (similar to the way in 

which a filament is at the center of a standard incandescent lamp. Although the halogen capsule (and the 

filament in a standard incandescent lamp) reaches very high temperatures, according to manufacturers, the 

heat output at the glass surface of the EC Halogen lamp is directly related to the wattage of the product, and 

as such, would be quite similar to the heat output of a standard incandescent lamp. 

A final point to be made about EC Halogen products is that they are engineered to exactly meet the 

EISA (2007) standard. They sit at the minimum lumen/watt threshold for each of the three typical lumen 

outputs (60 watt equiv. ð 75 watt equiv. ð 100 watt equiv.). These products make use of gas mixtures and 

infrared coatings to generate the lumen output needed at a given efficacy. It is not expected that substantially 

more R&D will go into these kinds of products because they already represent, by far, the closest alternative 

to the standard incandescent lamp at the required conservation standard. As such, by definition, from an 

efficiency perspective, these products represent the baseline technologyð they are the lowest efficacy (lumen 

per watt) EISA compliant product available on the market viable across a wide lumen range for general 

purpose lighting applications. 

CFLs 

Compact Fluorescent Lamps (CFLs) will certainly continue to be an option for general service lighting after 

the EISA (2007) standards transition into the U.S. market. CFLs offer approximately 75% energy savings 

over standard incandescent general service lamps. Many CFLs offer efficacies that are well above the EISA 

(2007) standard, and the availability of CFL options in a variety of lighting applications has dramatically 

improved in recent years (Craigo-Snell, 2009). Over the past 10-15 years, considerable R&D has been 

invested in an attempt to develop CFLs into a technology that adequately meets consumersõ needs and 

                                                   
12 For example, see: http://www.sylvania.com/ConsumerProducts/New+Products/HALOGENSuperSaver/ for 
product images and description of Osram-Sylvaniaõs EC Halogen product line. 
13 These savings over standard incandescent are, of course, only minimal compared to the savings associated with CFL 

retrofits. In fact, substantial savings can be achieved with CFLs over EISA compliant Halogen lamps. 

http://www.sylvania.com/ConsumerProducts/New+Products/HALOGENSuperSaver/
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preferences while also delivering substantial energy savings. The degree to which manufacturers have 

succeeded in this task is a matter of debate. On the one hand, there is little doubt that CFLs save energy, last 

longer, and save money compared to standard incandescent lamps. On the other hand, consumers have been 

slow to adopt CFLs, and the evidence regarding satisfaction with CFLs is mixed. 

A number of technical issues still limit the adoption of and satisfaction with CFLs. The primary issues (in no 

particular order) are: quality of light, dimmability, slow run-up to maximum lumen output, size and shape of 

lamps, mercury content14, and price15. Having discussed this with the big three manufacturers, there seems to 

be a general commitment toward R&D focused on addressing these issues. However, the extent to which 

manufacturers will be successful in overcoming these limitations (or perceived limitations) remains to be seen. 

There are certain aspects of the technical considerations that are particularly noteworthy: 

1) CFLs are better at non-directional than directional lighting. 

2) Dimmability is considerably more challenging with CFLs than incandescent and LED technology. 

Curiously, a recent study completed in California (KEMA, 2009) finds only 12% of sockets 

controlled by dimmer switches and 3% controlled by three-way switches, but dimmability continues 

to be a product feature that many consumers want in CFLs. 

3) Although the light quality produced by CFLs has improved drastically in the past 5-10 years, light 

itself and the human perception of light is a very complicated thing. Although consumers cannot 

always articulate exactly why they donõt like a particular light source (e.g. vaguely: òtoo dimó, òtoo 

blueó, or simply òitõs not rightó), they carry the preference with them to purchase decision either 

consciously or sub-consciously. CFLs, even recently, have suffered this sort of prejudice. 

4) Some manufacturers believe the mercury issue with CFLs to be a òsleeperó problem. They suggest 

that very many consumers are still unaware that CFLs contain mercury. Fully aware of the relatively 

small health issue constituted by mercury in CFLs, manufacturers are concerned that, during the 

EISA (2007) transition years (2012-2014), there will be consumer backlash against CFLs, and less 

significantly, a purchasing preference away from CFLs as more consumers become aware of this 

issue.16 

We deal with more of the details of preferences for CFLs in the Consumer Preferences section below. 

LED s 

There was obvious and strong consensus among the big three lighting manufacturers that Light Emitting 

Diode (LED) lamps will play a critical role in the future of the U.S. replacement lamp market. What is not 

clear is how far into the future that critical role will be. A recent macroeconomic study commissioned by the 

DOE (Navigant, 2010) makes clear that LEDs could save the U.S. economy 16.02 quads of primary energy 

production by the year 2030 relative to a reference case with substantial efficiency improvements. However, 

only 13% of these savings would be achieved by 2020 and only 46% by 2025. Over half of the savings 

associated with LEDs would occur between 2025 and 2030 (Navigant, 2010). 

                                                   
14 See Luther (2008) for more information on the mercury issue. 
15 Craigo-Snell (2009) shows strong price reduction on a per bulb basis from 2005 through early 2006 for bare spiral 

CFLs followed by gradual increases in price through fall 2008 in the Northeast U.S. Specialty lamps follow a similar 
trend but shifted in time approximately one year later. 

16 In research done by Osram-Sylvania, mercury content was identified by consumers as their first in 2008 and second in 
2009 òbiggest concernó about purchasing CFLs (Osram-Sylvania, 2009).  
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LEDs have been introduced into a variety of fixtures for select applications over the past 5-10 years. There 

are numerous examples of specific applications of LED light fixtures that have improved the visual landscape 

of: outdoor areas, retail product presentation, residential and commercial accent lighting, and architectural 

lighting while simultaneously delivering energy savings. However, the problem lies in the availability of solid 

state lighting (SSL) replacement lamps. At this point, there have been relatively few LED replacement lamps 

in the retail market for general service applications, and the prices for these first generation products have 

been quite high. Additionally, based on DOE Commercially Available LED Product Evaluation and 

Reporting (CALiPER) testing, there is reason to be skeptical of the quality of these first generation products: 

òTo date, the majority of LED A-type replacement lamps and decorative lamps tested do 

not meet manufacturer performance claims. Most products carry claims such as ôequivalent 

to a 25-W lampõ or ôreplaces a 40-W lampõ or ô90% more efficient than a 60-W lamp.õ 

Typically, testing reveals that these lamps produce only 10ð60% of their claimed light 

output, and often their directionality would not make them suitable replacements for 

omnidirectional lamps. In addition, some SSL products have color characteristics that are 

not typical of the products they claim to replace (such as much colder color temperatures, 

poor CRI, or light that is not truly white). For tested products, performance claims for 

energy efficiency were also often incorrect or misleading. The majority of tested products 

draw more power while producing less light output than claimed, reducing their efficacy. 

Because of low light output levels, two or more LED replacement lamps may be needed to 

produce the output of one incandescent A-lamp. 

LEDs can potentially deliver long service life, and this attribute is often highlighted by 

manufacturers with claims of very long lifetimes (e.g., 50,000 hours or more). Unfortunately, 

these long-life claims are often based on LED chip life under ideal conditions, and not on 

the life of the replacement lamp as a whole operated in typical conditions. Long-term 

reliability for this class of products is largely untested and not fully understood.ó 

 (DOE, 2009c) 

R&D on LED lamp development and components of LED lighting systems is currently proceeding at a brisk 

pace. By many measures, there have been significant improvements in all areas of the technology over the 

past five years (DOE, 2010). The current DOE SSL research portfolio has a combined government and 

industry investment of $150.7 million (DOE, 2010). By-in-large, this is primary research on LED 

technologies and not product development, per se.  Manufacturers are responsible for the development of 

replacement lamps. A product specification for ENERGY STAR LED lamps was finalized in March 2010 

and will become effective August 31, 2010 (EPA, 2010). Manufacturers will aim to produce products that 

meet this ENERGY STAR specification. For example, one manufacturer is in the process of re-engineering 

their entire line of LED lamps to qualify as many of those products as possible. The other manufacturers that 

we spoke with are also actively developing lamps that would be ENERGY STAR qualified. 

LEDs are better at directional lighting applications than non-directional applications. Consistent with this, in 

the past few years a number of directional products from each of the major manufacturers have entered the 

retail market at relatively high price points. A few non-directional17 products have also been available, but 

                                                   
17 We make no distinction between non-directional and omni-directional lamps. 
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these have been very low lumen output products (lower than 40 watt equivalent) and have been quite 

expensive. In June 2008, DOE announced The Bright Tomorrow Lighting Competition (L PrizeÊ) to 

encourage the òdevelopment and deployment of highly energy efficient solid-state lighting (SSL) products to 

replace several of the most common lighting products currently used in the United States, including 60-watt 

A19 incandescent and PAR 38 halogen incandescent lampsó (DOE, 2008b). To date, only one entry has been 

submitted (by Philips) for the competition, and field assessments of this entry will begin in Summer 2010. See 

Figure 14 in Appendix B for images of the L Prize entry and the retail product, EnduraLED, based on the 

entry. 

A May 10, 2010 news release issued by Lighting Science Group announced a non-directional, A19 LED lamp 

below a $20 price point currently available at The Home Depot.18 This is a 9 watt lamp with 429 lumen 

output which is nearly equivalent to a 40 watt standard incandescent sold under The Home Depotõs 

EcoSmart house brand. The lamp would not qualify for ENERGY STAR because: a) it doesnõt meet the 

minimum lumen output for a 40 watt equivalent replacement lamp, and b) it does not meet the minimum 

efficacy requirement of 50 lumen/watt. On-line opinions from consumers are mixed. Some indicate 

excitement over the introduction of nearly affordable LED products and the high light quality of LEDs over 

CFLs while others point out technical deficiencies such as: oscillation with the AC power to the product, low 

light levels, and directionality of the light source (brighter directly away from the socket). Nearly, if not all, 

other LED lamps available in the marketplace at the current time are substantially more costly than $20, have 

low efficacy, and are appropriate for only select applications. Many are marketed as òaccentó lighting rather 

than for use as general purpose lighting. 

These first generation LED products will set the stage for consumer perceptions and the adoption of future 

LED products. Using the CALiPER testing results as a guide, quality issues are likely to lead to considerable 

dissatisfaction: 

òHowever, as was the case when early CFLs were aggressively marketed to the public, these 

initial LED products often present some similar issues: 

Å Tremendous variability in tested performance; 

Å Unreliable manufacturer claims, including overstated or misleading data; 

Å Poor color quality; 

Å Incompatible form factors (too large, too heavy for typical fixtures); 

Å Variations in light output and distribution; and 

Å Initial high cost.ó (DOE, 2009c) 

6    
CONSUMER PREFERENCE  

There is a wealth of research about consumersõ buying habits, preferences, and barriers to the adoption of 

new lamp technology that has come out of energy program evaluation over the years (scratching only the 

surface, see: KEMA, 2010a; KEMA, 2010b, PNNL, 2006; Rasmussen et. al., 2007; Webber et. al., 2007). 

                                                   
18 The lamp was on back order as of May 25, 2010. 
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Additionally, manufacturers have exhaustively tested their own products with consumers and tried to 

understand purchasing preferences well enough to design products that consumers want to buy. Retailers 

have trained salespeople on the best ways to guide consumers through the purchase process. And finally, EE 

Programs have attempted to intervene in the market, and ultimately, persuade consumers to purchase more 

energy efficient products, and make more sustainable decisions about the ways that they use energy. So, what 

has been learned in all of this? Unfortunately, it is fair to say that much has been learned, but the challenge 

lies in assessing what, if any of it, is applicable. 

Despite the obvious importance of light, and therefore lamps, in our daily lives, despite all of the interesting 

research about consumersõ buying patterns and preferences, and despite the active promotion of efficient 

lighting technologies ð from a consumersõ perspective, light bulbs are a low interest category. This paper is 

not devoted to products like: cell phones, appliances, computers, televisions, cars, or homes.19 No, rather, the 

topic is: replacement lamps. Consumers donõt want to spend a lot of time deciding what kind of lamp to buy. 

This apathy brings with it challenges and advantages.  

On the one hand, it is difficult to engage consumers and convince them to change their purchasing habits. 

Barriers, however small, play a large role in distracting, frustrating, and ultimately entrenching consumers in 

their established habits. Consumers know that a light burned out in their home, and they need to pick up a 

replacement. Itõs that simple, and they donõt want it to be more complicated than that.  

On the other hand, the fact that consumers donõt want to spend much time or effort on the purchase of a 

replacement lamp means that if intervention happens in the right way and in the right space, change can be 

relatively straightforward. In either case, however, the change needs to be a somewhat small one. Although 

we understand that the goal of efficiency programs is to promote early replacement of inefficient 

technologies, remember, the primary force governing a consumerõs behavior is usually a simple one ð for 

example, a lamp has burned out and needs to be replaced. Most consumers are not eager to òtry something 

newó or spend more money than they traditionally have on these purchases.  

The fundamentals of the situation, of course, change as the EISA (2007) legislation takes effect in the U.S. 

market and different products become available, and more importantly, unavailable. Manufacturers have done 

considerable research in the last two years to try to establish consumersõ preferences in the changing 

landscape dictated by EISA (2007). Each of the manufacturers that we interviewed has fielded detailed 

customer surveys asking direct questions about the legislation and likely future purchase decisions. Frankly, 

however, the problem with survey research like this is that there are a number of tangible aspects of the 

purchase decision that simply cannot be established appropriately in the context of telephone or web-based 

or mail-in surveys (e.g. influence of salesperson, quality of light, variety of products available, the impact of 

having the product in front of you, retail signage).  

Manufacturers have also paid particular attention to what has unfolded in other countries that have already 

undergone regulatory changes (e.g. Australia and European Union). In Australia, where there was 

considerable confusion in the marketplace after the initial announcement of the conservation standard, one 

manufacturer found that CFLs lost a considerable amount of their recently acquired market share to both 

                                                   
19 Consumers will research these types of purchase decisions exhaustively - either because the item is expensive or 
because the item has intricate features or such a strong impact on the consumerõs personal life that it generates high 
interest in the product category. 
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exempted standard incandescent and EC Halogen products. In the confusion surrounding the change in 

standards, Australian customers assumed that the incandescent ban was initiated by manufacturers and 

customers blamed manufacturers for the lack of information. In Europe, one manufacturer reported that the 

majority of customers switched from standard incandescent lamps to the nearest alternative: clear glass 

incandescent lamps20. A close second was switching to EC Halogen products. In that particular case, only 

13% of customers switched to CFLs. 

So where does all of this leave us? We know that purchase decisions for replacement lamps (or any product 

really) are a complex, multi-dimensional process. The decision vectors for replacement lamps include: initial 

price, operating and maintenance cost, brand, product features (e.g. quality of light, dimmability, brightness, 

lifetime, size, shape), and environmental benefit, perhaps more. There is incomplete information and 

uncertainty around many of these vectors and there is considerable inertia built into each of the vectors 

(i.e. because it is a low interest product category, customers are inclined to purchase what they have 

historically purchased ð customers are reluctant to change). Ultimately, we canõt know exactly how customers 

will respond. Letõs summarize with things that we DO know:  

o Many consumers will have such strong inertia from previous purchases that they will seek out the 

absolute closest alternative to the standard incandescent lamp when standards change (e.g. switching 

from 100 watt to 75 watt). These customers will purchase lower wattage standard incandescent 

products during the transition years of EISA (2007) then they will switch to EE halogen products. 

o Consumers have been slow to switch to CFLs even with notable improvements in the technology 

and vastly improved understanding of the benefits of CFLs (e.g. energy savings, cost savings, longer 

life, etcé). Despite these technological improvements, lack of dimmability, run-up time, and other 

limitations, limits the use of CFLs in certain applications. 

o The mercury issue with CFLs continues to be one that requires acute attention by industry and 

energy efficiency partners. 

o Consumers are very sensitive to first cost for replacement lamp purchases. This has historically been 

a significant barrier to the adoption of CFLs, and it will continue to be an issue in the U.S. 

replacement lamp market. 

o Consumers often make irrational economic purchase decisions disregarding the lifetime cost of 

replacement lamp purchases. 

o Even if there is clear communication about the standards changes embodied in EISA (2007) and 

subsequent DOE rulemakings, some customers will find the changes confusing and there will likely 

be some amount of push-back from consumers against the legislation. 

o EE Program experience has demonstrated that the best place to intervene in purchase decisions is in 

the retail environment where this purchase is being made. This experience will prove vital as 

campaigns are put in place to educate consumers about EISA (2007). 

o Consumers seem to be comfortable with LED technology in a way that many havenõt been with 

other technological advances in the replacement lamp market ð most notably, CFLs. Perhaps this is 

because they have become familiar with LED technology in other applications (e.g. automotive, 

flashlight, and home electronics) or because their early experiences with LED lighting (albeit with 

lighting systems or fixtures and not replacement lamps) has been more positive than early 
                                                   
20 Switching to clear glass standard incandescent lamps will not be an option in the U.S. since they are not exempted 

products as they are in the early years of the European legislation, however, this choice highlights consumers 
preference for standard incandescent lamps. 
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experiences with CFLs. Whatever the reason, this comfort will improve the early adoption of LED 

technology. However, the success of this early adoption will ultimately be determined by the quality 

and price of the early LED products available to consumers. 

With these ideas in mind, letõs move forward to discuss the future of the lighting market at three key time 

intervals over the next several years. 

7    
THE LIGHTING MARKET 2010 -2012 

Prior to January 1, 2012, the market for replacement lamps in the U.S. will remain fairly steady ð similar to 

today.  

By summer 2010, some new EC Halogen products will be entering the market. There is no good reason to 

think that these EC Halogen products will achieve significant market share during this time period (2010-

2012) since the price of these products will be well above standard incandescent lamps. Although the EC 

Halogen is a very close alternative to standard incandescent lamps, it offers few, if any, advantages over 

standard incandescent lamps. Therefore, it will only gain a noticeable market share once standard 

incandescent lamps become unavailable. 

Some technological advances will continue to be made in CFLs. For example, Philips is introducing RoHS 

compliant, low mercury content CFLs, and in June 2010, new smaller, T2 bare spirals at price points similar 

to their standard T3 lamps. GE is also offering a RoHS compliant, low mercury covered A-line lamp that has 

the same òlook and feeló of an A19 standard incandescent lamp. GE is now offering a CFL line under their 

Reveal® brand and a Saf-T-Guard® coated, shatter resistant CFL. Other manufacturers are, no doubt, also 

working on improvements to their CFL product lines. 

Based on the increased spending on EE Programs in recent years, the market share for CFLs may grow 

modestly recovering from the drop in shipments from 2007 to 2009 (see Figure 1 in Appendix A).  

Very few people are currently aware of the EISA (2007) legislation (26%: Osram Sylvania, 2009) and 

considerably fewer (18%: Osram Sylvania, 2009) are aware that the 100 watt standard incandescent lamp will 

be banned at the start of 201221. A substantial percentage (13%) of respondents indicated that they would 

stock up on 100 watt standard incandescent lamps ahead of the ban (Osram Sylvania, 2009). These results are 

consistent with survey work done by other manufacturers. In fact, based on a large sample survey (over 1,000 

respondents), another manufacturer reported that 22% of people are aware of the legislation. In that survey, 

respondents who were aware of the phase out were more inclined to report that they plan to stockpile light 

bulbs being phased out than respondents who were unaware of the legislation. Those who were unaware 

reported that they would: òpurchase light bulbs that are available in 2012ó (23.2% of respondents), while only 

9.8% reported that they would: òstock up on the light bulbs that are going to be phased out. This seems to 

                                                   
21 This drop in respondents from 26% to 18% (Osram Sylvania, 2009) reflects a lack of understanding of how the 

legislation applies to lighting. It may well be the case that a quarter of the U.S. public is aware of the EISA legislation 
itself (although this seems quite high), but substantially fewer are aware of specific impacts of the legislation. 
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indicate that at first blush respondents assume they will just buy what is available and then upon further 

reflection, they realize that there are other options available to them. This is another illustration of 

replacement lamps as a low interest category. Also telling is that the next most prevalent response in both 

groups (aware and unaware) was: òI will purchase the next cheapest light bulb on the market.ó 

EISA (2007) authorizes $10 million per year from 2009 to 2012 for: 

òéin cooperation with industry trade associations, lighting industry members, utilities, and 

other interested parties, carry out a proactive national program of consumer awareness, 

information, and education that broadly uses the media and other effective communication 

techniques over an extended period of time to help consumers understand the lamp labels 

and make energy-efficient lighting choices that meet the needs of consumers.ó  

 (EISA, 2007) 

We are not aware of any efforts currently underway to address this task mandated through the legislation, but 

as efforts along these lines intensify, more consumers may become aware of the standards change. Exactly 

what is communicated to consumers is of vital importance to the success of the transition into the 

EISA (2007) standards changes. 

The DOE, primarily through its program contractor, D&R International, has argued that this time period 

leading up to the standards change and through the transition years of 2012-2014 is precisely when the 

promotion of CFLs should intensify (Bickel, 2009; Bickel, 2010; Karney, 2009; Swope, 2010). This comes at a 

time when EE program sponsors and their regulators have been questioning the viability and importance of 

continued support for CFLs (Schmidt, 2010).  

The DOE/D&R argument (see Bickel, 2009; Bickel, 2010; Swope, 2010) is illustrated in Figure 5 in 

Appendix A, and goes like thisé. 

1) In the transitional years for EISA (2012-2014) the customers who want to continue to buy standard 

incandescent lamps will down-trade in wattage from 100 watts to 75 watts and then from 75 watts to 

60 watts thus delaying the bulk of the impact of the EISA (2007)legislation until 2014 or 2015. 

2) If CFL shipments increase by 10% per year from 2009 through 2014 (either as a result of increased 

EE Program activity or customers switching from standard incandescent lamps to CFLs), market 

share for CFLs will be 35% in 2014 and CFL socket saturation will be 43%. 

3) The CFLs that are shipped and purchased in each of the years from 2009 through 2014 are directly 

installed and not stored.22 

4) Concomitant with the increase in CFL usage is a drop in the shipments and purchase of standard 

incandescent lamps. In fact, the rate of decline in incandescent lamps is faster than the increase in 

CFLs because the installed CFLs have longer lifetimes which lead to lower failure rates in each 

subsequent year. 

5) The rub comes either sometime in 2014 or early 2015 when the standard incandescent lamps sell 

through retailers and no more can be shipped into the U.S. market. At that point, the remainder of 

the demand for general service lamps must be met with EISA (2007) compliant lamps. 

                                                   
22 This is a simplifying assumption, of course, but stored CFLs only amplify the end result of the argument ð a shortage 

of general service lamps in the U.S.  
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6) Consider the numbers (estimated from Figure 5 in Appendix A): DOE/D&R estimate that total 

demand for general service lamps in 2014 will be å1.2 billion lamps. CFL shipments in 2013 would 

be å350 million lamps and projections for 2014 would be å385 million. The difference between total 

demand and projected supply of CFLs is å815 million lamps (a full 2X larger than demand for CFLs 

in 2014).  

7) Manufacturers would not be able to ramp up production to meet that level of demand if it goes 

undetected to within a year or so of the event. Whatõs more is, even if it didnõt go undetected, that 

level of demand would only be required for one or two years after which, demand would drop 

precipitously as the remaining standard incandescent lamps fail and are replaced by longer life lamps. 

8) Manufacturers would not build the capacity necessary to meet the extraordinarily high demand for 

one or two years of production. That being the case, there would be significant shortages in the 

supply of general service lamps in the U.S. market.  

This problem of shortages could be totally avoided if consumers in the U.S. adopt a substantial number of 

longer life lamps (i.e. CFLs) sooner than 2014-2015. Bickel (2010) estimates that if CFL shipments increase at 

a rate of 40% from 2009-2014, a large enough fraction of the overall demand will be met with CFLs in 2014 

(75% CFL market share) that the phase out of standard incandescent lamps would be relatively smooth in 

terms of supply and demand. Furthermore, the manufacturing production schedule for CFLs would remain 

nearly steady at a substantially high level from 2014-2017 and then drop as the remaining standard 

incandescent lamps fail and are replaced by longer life lamps (see Figure 6 in Appendix A).  

So, ironically, at a time when some EE Program Administrators and Regulators are scaling back CFL 

programs thinking that the EISA (2007) legislation will transform the market, exactly the opposite is needed 

at the current time to make a smooth transition through the EISA (2007) standards changes. 

8    
THE LIGHTING MARKET 2012 -2014 

On the one hand, manufacturers are quick to point out that òonly a single SKU will go away from the U.S. 

market beginning in January 1, 2012,ó the 100 watt standard incandescent lamp. A year later, another SKU 

will go away, and so on, for these three years. On the other hand, this is the beginning of consumers going 

out to the retailers where they are accustomed to buying the lamp that they need to replace the one that has 

just failed in their kitchen or hallway or bedroom only to find that the lamp is no longer available. Large 

waves of consumers will begin to learn about the EISA (2007) legislation for the first time as they make 

inquiries to salespeople. There will be news stories about the phase out of standard incandescent lamps from 

the U.S. market. Replacement lamps will not be as òlow interestó a category as they were prior to 2012. The 

primary question to be asked at this point in the transition of the U.S. replacement lamp market is: what will 

consumers choose? 

Manufacturers believe that a substantial number of customers will down trade in wattage of standard 

incandescent lamps from 2012 through 2014. Where they would have purchased a 100 watt lamp, they will 

buy a 75 watt lamp. When 75 watt lamps are no longer available, some will further trade downward to the 60 

watt standard incandescent lamp.  
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Consider, for example, a customer entering a retail location seeking a 100 watt replacement lamp. After the 

early months of 2012, these products will no longer be available.23 The three options that will be available are: 

1) 72 watt EC Halogen @ å$2.25/bulb24  

2) 26 watt CFL @ å$2.25/bulb25 

3) 75 watt standard incandescent lamp @ å$0.25/bulb26 

First of all, based on price alone, the customer will tend to purchase the 75 watt standard incandescent lamp. 

This lamp is also the closest alternative to the 100 watt lamp they have been accustomed to buying. Secondly, 

at this point in time, customers tend to associate brightness with wattage. From that perspective, the average 

customer will still be inclined to buy the 75 watt standard incandescent thinking it to be the brightest 

alternative. In reality, this lamp is the dimmest and least efficient option available. 

These decisions will also be guided in a substantial way by the decisions that retailers make about the types of 

products they stock. We have already received anecdotal information from a few retailers who plan to stock 

lower wattage standard incandescent lamps in the shelf area that had been devoted to higher wattage standard 

incandescent lamps during these transition years. This change in stocking patterns (increasing the amount of 

visual and physical space occupied by lower wattage standard incandescent lamps) will encourage consumers 

to continue buying these products over other more efficient alternatives. This down trading in wattage within 

the standard incandescent lamp type is also well supported by the actions consumers have taken in Australia 

and Europe in response to regulatory changes there. 

When considering the magnitude of change that might be seen in each year of this transition time, it is useful 

to bear in mind how large the U.S. market at each wattage for standard incandescent lamps. The California 

Lighting Technology Center (CLTC, 2008) presents the following breakdown of sales from 2000 in a report 

to the California Energy Commission (CEC) and Horner (2007) provides a similar breakdown of sales from 

2006 in testimony before the CEC:  

Table 3. Breakdown of Sales of Standard Incandescent Lamps Types (Horner, 2007; CLTC, 2008) 

Wattage 
2000 

Percent* 
2006 

Percent 

40 watt 13.5% 13 % 

60 watt 43.3% 46% 

75 watt 24.6% 19% 

100 watt 18.0% 21% 

150 watt 0.5% 1% 

TOTAL 100.0% 100.0% 

* Note: These data include only sales of: Soft White, Vibration Resistant, and Standard Clear lamps. 

                                                   
23 Manufacturers estimate that the supply of standard incandescent lamps will sell through the market in a matter of 6-8 
weeks, perhaps a little longer in the case of the 100 watt lamp. 
24 Philips EC Halogen lamps are currently available at Wegmans for $4.49 for a 2-pack. 
25 Average price across different package configurations and retailers. 
26 Based on the common retail price point for a 4 pack of standard incandescent lamps. 
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DOE (2009a) reports å1.8 billion lamp shipments into the U.S. each year (see Figure 1 in Appendix A for 

updated values from Swope (2010)). Sales from these lamp shipments replace failures in 4.7 billion sockets 

nationwide (residential, commercial, and industrial) (DOE, 2009a). 

The relatively few consumers who are unwilling to switch to a lower lumen output lamp will be able to choose 

from either: EC Halogen or CFL replacement lamps. Current prices for many EC Halogen products are 

somewhat higher than CFL products, however, by 2012, it is likely that this price differential will be 

negligible. As mentioned previously, it is unlikely that EC Halogen products will gain significant market share 

prior to 2012 while standard incandescent lamps are still available. After 2012, as a relatively new option on 

the market, EC Halogen will start to gain market share by offering a solution to the customers who want 

brighter light sources and either do not want to switch to CFLs or are entrenched in their commitment to an 

incandescent light source. We believe that there are a significant number of these customers in the U.S. 

market. In both Australia and Europe where standards were not phased in by wattage as they will be here in 

the U.S., consumers switched in significant numbers to EC Halogen products over CFLs. For one 

manufacturer, in Australia, the year after the standards change brought a 16% increase in market share for EC 

Halogen (from 1% before the regulation) and a loss in CFL market share of 11%. In that same case, 

exempted incandescent lamps gained 6% market share in that first year. In Europe, a manufacturer reports 

that consumers switched to CFLs only 14% of the time while clear glass incandescent was the choice 53%27 

of the time and EC Halogen 33% of the time. The overall message here ð the overwhelming majority of 

consumers in these other markets are seeking the closest alternative they can find to standard incandescent 

lamps. 

The extent to which CFLs are able to increase market share during these transitional years depends on a 

number of factors related to the positioning and promotion of CFL products. Keep in mind that many 

customers in the U.S. market have very little experience with CFL products (many having 0 or 1 to 5 in use in 

the home) and some of the experiences with CFLs have been negative. There are a number of òifsó: 

If the public awareness campaign to introduce the EISA (2007) legislative changes has been 

successful and consumer pushback is minimal é 

If product development continues, and alleviates some of the shortcomings consumers continue to 

perceive with CFLsé  

If the mercury issue does not òexplodeó in the U.S. market é 

If retailers devote a reasonable amount of shelf space to CFL products é 

If retailers allow the placement of display material that will help guide consumers through the process 

of selecting a new type of lamp é 

If salespeople are willing to help consumers understand why this is happening and the key factors 

that should go into their purchase decision é 

CFLs may be able to capture additional market share.   

                                                   
27 Clear glass standard incandescent lamps are not exempted in the EISA (2007) legislation as they are in the early years 

of the European legislation. 
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It is not expected that LEDs will play a significant role in non-directional general service lighting applications 

during this timeframe. There will be very few non-directional products on the market bright enough to meet 

consumerõs needs and those that are will have a prohibitively substantial first cost. 

There is also evidence that some consumers will continue to stockpile standard incandescent lamps during 

these transition years of the EISA (2007) legislation. These tendencies to stockpile could lead to shortfalls in 

the supply of standard incandescent lamps during 2012-2014. Although manufacturers are likely to increase 

the production schedules of the remaining, lower wattage incandescent lamps to meet the increased demand 

on these products generated by the down trading of wattage we discussed earlier, they will do so only with 

existing production lines.28 There will not be much excess supply of standard incandescent products to meet 

the increased demand that is likely to be seen. 

9    
THE LIGHTING MARKET 2015 AND BEYOND 

Sometime in 2014, but certainly by the start of 2015, all non-exempted standard incandescent general service 

lamps will have sold through in the U.S. market. At this point, consumers will have a choice between the four 

technologies described in detail in the Products section above.29 The bulk of the market share will be split 

between CFLs and EC Halogen. The exact split between the two remains to be seen and will be established 

by market forces that are well outside of reasonable postulation at this point in time. Manufacturers estimate 

currently, that the customers switching from standard incandescent lamps will be split roughly 60/40 or 

40/60 between CFLs and EC Halogen in the early years following the sell through of standard incandescent 

lamps. Also, a substantial variety of exempted standard incandescent products for general illumination 

applications (e.g. candelabra base up to 60 watts, intermediate base up to 40 watt, appliance lamps not 

exceeding 40 watt) will still be available in the market and will comprise a notable market share. Any notion 

that incandescent lamps will totally disappear from the U.S. market is inaccurate. 

As LED lamps of adequate brightness and quality reach the market AND when the first cost of these 

products becomes tolerable to consumers, LEDs will start to erode the market share of CFLs and EC 

Halogen. Without EE Program subsidies, this is not likely to happen until somewhat later in the decade. 

Manufacturers are eager for EE Programs to help in the early years of product availability to subsidize this 

first cost through incentives. EE Program Administrators and Regulators are keenly aware of the trouble 

generated by incentivizing low quality product from their experience with CFLs in the 1980s and 90s (PNNL, 

                                                   
28 é or fewer production lines. It requires extensive planning and resources to slow down and ultimately shut off a 

production line for standard incandescent lamps (or pretty much any product for that matter). Manufacturers are likely 
to begin that slow down in production in these transition years so that the stop of production in late 2013 is less 
abrupt. 

29 The extent of this choice for LED lamps will be limited by product development and availability. There is no magic in 
the 2015 date in terms of product development. There may still be very limited higher lumen output products (60 watt 
equivalent and higher) on the market. Furthermore, the amount of product available in the exempted incandescent 
category will be limited to not more than 2X the benchmark forecasts established by DOE (2008a). In total across the 
five lamps being monitored, these shipments would not likely exceed 185,000 lamps in 2015 (2X the highest 
benchmark forecast). In later years, the forecasts for these products decline even lower to 169,000 lamps in 2025 (2X 
the highest benchmark forecast). 
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2006). And so, a dance begins ð a òchicken and eggó problem. The forthcoming ENERGY STAR 

specification for integral LED lamps (EPA, 2010) may improve this to some extent, but adequately bright 

products will be an essential element in the equation. 

Over the next several years, Program Administrators and Regulators need to discuss the ways and extent to 

which programs begin to support LED replacement lamps. To effectively support LED lamps, programs and 

regulators may have to be willing to operate more in a market transformation mode than a resource 

acquisition mode. The extremely long life claims of LED products may allow some additional flexibility, but 

ultimately, it will be challenging (perhaps impossible) to expect that LEDs can achieve the substantial savings 

goals that program sponsors have been operating under until greater sales volumes are realized (which will 

only happen when LEDs are offered at much lower price points to consumers). 

We need to bring the discussion back around to the issue that we raised in the 2010-2012 section above 

regarding the possibility for a significant shortfall in the supply of EISA (2007) compliant general service 

lamps (i.e. CFLs and EC Halogen). In the likely event that the promotion of CFLs does not generate the 

å40% growth in shipment, sales, and installation needed from 2010 through 2014 to facilitate a smooth 

transition in the supply and demand for general service lamps in the U.S. market, there will be a supply 

shortage. As this shortage of product becomes evident, prices for general service lamps will increase sharply. 

This price increase and ultimate supply shortage is likely to lead to considerable backlash from consumers ð 

some of whom only recently will have become aware of the legislation to begin with. Where exactly the brunt 

of this backlash is directed remains to be seen. Manufacturers are aware from the experience in Australia that 

consumers are quick to blame the manufacturers of product if consumers are not adequately aware of the 

regulatory element. However this backlash is directed, though, it will be a challenge in the marketplace for all 

market actors. 

Finally, phase 2 of the EISA (2007) legislation conservation standard goes into effect on January 1, 2020. 

After that date all general service lamps sold in the U.S. will be required to meet a 45 lumen per watt efficacy 

standard. 

10    
CONCLUSIONS AND RECOMMENDATIONS  

Committed efforts have been underway to improve lighting energy efficiency in U.S. homes and businesses 

for at least the last 20 years.  

Energy efficiency programs have promoted the use of CFLs and other high efficiency 

lighting equipment through price subsidies, consumer education, and market coordination.  

Legislators and regulators have mandated updates to building codes and improvement in 

other standards.  

Manufacturers have continually developed high efficiency equipment making vast 

improvements in existing technology and introducing new technology where possible. 
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Retailers have stocked efficient products and encouraged salespeople to help consumers 

make fully informed, rational decisions.  

Consumers have made changes in their purchasing behavior, their usage habits, and have 

reached out to others to generate changes. 

People and institutions have been agents of change and advocates for a better tomorrow 

through the actions of today. 

Many benefits have been realized from these efforts. There is still work to be done. 

The U.S. market for replacement lamps is a complicated system. Over the next 5-10 years, structural changes 

will be introduced into the market through mandated changes in efficacy standards (EISA, 2007), and the 

introduction of new products utilizing markedly different technology than the standard incandescent lamp 

that has been the icon of the U.S. replacement lamp market for over 100 years. 

Manufacturers are responding currently to the upcoming standard changes by developing products that meet 

or exceed the standard. Manufacturers assure us that there are not substantial òloopholesó in the EISA (2007) 

legislations and even if there were, the industry would whistle blow on any company trying to exploit a 

loophole. From the product perspective, the market is already adjusting to the upcoming changes. 

Manufacturers are working with their retail partners to prepare for different product mixes and introducing 

new products ahead of time to improve market stability (and gain market intelligence, as well). For example, 

by Fall 2010, all three manufacturers will launch EISA (2007) compliant EC Halogen product lines. 

Considerably less is known about how consumers will respond to the legislative changes and the new 

products that will become available on the market. Many consumers are not yet aware of the changes that will 

take place, and owing in part to the fact that replacement lamps are a low interest product category, many 

consumers will proceed directly into the time when the changes are implemented (2012-2014) before they 

become aware. Evidence from other countries that have already undergone standards changes (Australia and 

the European Union) indicates that customers opt for close alternatives to the standard incandescent lamps 

(EC Halogen and exempted incandescent in Australia and clear glass incandescent and EC Halogen in 

Europe). 

So what is the role of EE Lighting Programs?  

The EISA (2007) legislation establishes new efficacy standards for general service lighting. EC Halogen 

products (which are engineered to those minimum standards) are viable general service lighting products, and 

in fact, represent the closest alternative to the standard incandescent lamps on the market today. As such, 

these EC Halogen products establish a new baseline against which to measure improvements in 

energy efficiency (e.g. CFLs and LED replacement lamps). The improvement in efficiency of EC Halogen 

lamps over standard incandescent lamps (å25%) establishes the energy savings, and therefore benefits, that 

can rightfully be attributed to the regulatory changes. Substantial additional improvements beyond that 

baseline remain achievable through EE Program efforts with CFLs and LED replacement lamps (see Figure 7 

in Appendix A for a comparison of savings at different equivalent wattage ranges). 

So, it is essential that EE Program Sponsors realize that there remain ample opportunities to promote 

energy efficient lighting products over the next several years in the U.S. market. 
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Many EE Lighting Programs promoting CFLs have had extraordinary benefit to cost ratios, and have been 

flagship programs in many utility EE portfolios. The raised baseline established through EISA (2007) will cut 

into these benefits, but not enough to render them worthless. These EE lighting products will still remain the 

most cost effective energy efficiency measure in most portfolios for several years. 

In the short-term, EE Programs should aggressively promote CFLs between now and 2014 with the 

extraordinary goal of increasing CFL shipments into the U.S. by 40% each year. The reasons for this are two-

fold. First, from now through 2013 and some portion of 2014, standard incandescent lamps will maintain a 

strong market share and position in the U.S. replacement lamp market, and CFLs can acquire substantial 

energy savings for EE Programs. Second, based on the current CFL market share, and more importantly, the 

extremely limited CFL socket saturation, there could be a substantial shortage in the supply of general service 

lamps in 2014-2015 along with remarkable growth in the market share of EC Halogen unless there is strong 

growth in the shipment, sales, and installation of CFLs from now through 2014.30 

A primary role for EE Programs to play in the short- to mid-term is helping educate customers regarding the 

EISA (2007) standards changes and what it means for them in the replacement lamp purchase decision. This 

educational role should be taken on by EE Programs so that it doesnõt become a lost opportunity. Consumers 

will be needing help navigating the changes and the reasons behind the changes, and many of these 

consumers will, as a result of the changes, be in the market for a new type of replacement lamp. It is at this 

crucial moment, which for the majority of customers will happen in the retail space, when EE Programs need 

to establish their presence with consumers and salespeople to encourage the economically rational decision to 

purchase a CFL. In fact, to purchase several CFLs! 

In the mid-term, EC Halogen products that are EISA (2007) compliant will capture substantial market share 

in the U.S. market. Despite the fact that EC Halogen products will be similar in price to comparable CFLs 

but deliver only 1,000-2,000 hours of useful life, consumers will be attracted to them because of their 

similarity with standard incandescent lamps. There is a great deal of inertia embodied in the U.S. consumer 

preference for replacement lamps. This inertia combined with the shortcomings (even if only perceived 

shortcomings) of CFL technology in certain aspects of light quality, dimmability, and other key features will 

establish EC Halogen as a baseline reference from which to gauge energy savings that can be achieved with 

CFLs. This baseline will remain in place until 2020 when the efficacy standard (or equivalency through 

rulemaking) of 45 lumens per watt is established in the U.S. market. 

In the long-term, LED products will be entering the market and there may be a role for EE Programs to play 

in off-setting the extraordinary first costs that are likely to be in place for the first generation of products. 

This will, of course, be a careful balance of manufacturers introducing quality products and EE Programs 

operating in a market transformation oriented mode to establish the market position and sustainability of 

these products. Much remains to be seen about the position of LED replacement lamps in the U.S. market 

over the next several years ð especially in non-directional applications. There is little doubt that LED 

technology holds much promise in the future of the U.S. replacement lamp market. The question is: How far 

into the future? 

  

                                                   
30 Refer back to The Lighting Market 2010-2012 for a detailed presentation of the reasoning behind this assertion. It is 

not being alarmist. It is likely. 
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12    
APPENDIX  A:     KEY FIGURES FROM OTHER SOURCES 

Below are Charts and Figures of interest from sources identified in the REFERENCES section above. They 

are included here for the readerõs convenience only. Please correctly attribute the information contained in 

these Charts and Figures to the original source. 

 

Figure 1. Lamp Shipments and ENERGY STAR Market Share (Swope, 2010) 

 

After peaking in 2007, CFL shipments dropped substantially between 2007 and 2009. Many 

believe this drop is attributable to the economic recession. It is also interesting to note the 

drop in overall lamp sales from 2007 to 2009. This reduction in lamp sales is somewhat 

attributable to the previous purchases of CFLs which last longer. It could also be attributed 

to consumers making use of stored lamps to delay purchasing during a difficult economic 

period.  
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Figure 2. Puget Sound Area CFL Socket Saturation (EMI, 2007) 

 

Although these data are taken from a limited geographic region (Puget Sound Metropolitan 

Area), the overall shape of the socket saturation curve is consistent with those found in 

other regions ð even regions that have had long-term sustained CFL program promotion. 

There does not exist a region of the country (no matter how small) with a socket saturation 

curve that builds up to and peaks near 100%. Even in the Golden State of California,  where 

there is an average of 50 sockets per home, 41% of homes have only up to 5 CFLs, 26% 

have 6-10 CFLs, 20% have 11-20 CFLs, and 13% have more than 20 (KEMA, 2009). 
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Figure 3. Luminous Flux Versus Efficacy (Calwell, 2009) 

 

As can be seen from the figure above, all current standard incandescent lamps fall well short 

of the efficacy needed to satisfy the EISA(2007) standards. At the current time, both Philips 

and Sylvania have either standard spectrum or modified spectrum halogen lamps that meet 

EISA. All LED A-line lamps available today meet the EISA standards, but are severely 

limited in terms of luminous flux (all below 40W equivalent). 
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Figure 4. Luminous Efficacy Improvements Through Time (DOE, 2010) 

 

This is a figure that was originally produced by LumiLeds and updated by Navigant 

Consulting for the DOE Multi-Year Program Plan (DOE, 2010). Below is an excerpt that 

describes the figure: 

òThe traditional three light sources ð incandescent, fluorescent (which includes 

compact fluorescent and linear fluorescent) and HID ð have evolved to their 

present performance levels over the last 60 to 120 years of R&D. Industry 

researchers have studied all aspects of improving the efficiency of these sources, 

and while marginal incremental improvements are possible, there is little room for 

significant, paradigm-shifting efficacy improvements. SSL technology, such as 

LEDs and OLEDs, on the other hand, has potential to achieve a near two-fold 

improvement over some of todayõs most efficacious white-light sources. Figure 2.1, 

developed from historical lighting catalogues and the SSL projections discussed in 

chapter 4, depicts this potential.ó (p. 22) 
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Figure 5. CFL and Incandescent Shipments ð Scenario 1: Slow CFL Growth (Bickel, 2010) 

 

This figure illustrates the extraordinary increase in CFL shipments that would be needed in 

2014-2015 to meet the projected demand for replacement lamps leading to supply shortages 

of up to å815 million lamps. 

Figure 6. CFL and Incandescent Shipments - Scenario 2: Fast CFL Growth (Bickel, 2010) 

 

This figure illustrates a smooth transition in CFL shipments in the 2014-2015 with 4 years of 

sustained high level production of CFLs from 2014-2017. 












