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Northwest Energy Efficiency Alliance in 2000 to help small and medium sized builders find and enter 
into effective volume purchase arrangements for ENERGY STAR CFLS. 

One aspect of the transition in program formats was the switch from utilities giving their financial 
incentives directly to the consumers to giving the incentive to the manufacturers. {IO} { 17) { 18) (22) 
For example the CRLAP targeted “significant investments of incentive dollars to competitively allocated 
manufacturer buydowns, which maximized price leverage per dollar invested. More importantly, they 
greatly amplified competition among manufacturers. Those who moved their initial allocations of 
incentive dollars through retail channels by the program deadline could obtain additional allocations from 
their less successful competitors, This gave upstart manufacturers a foot in the door when competing for 
retail distribution space with larger, well-established competitors.” (28) 

1999 California Residential Lighting and Appliance Program (CRLAP) (excerpted from 
Calwell et al. 2002) 

‘In 1999, after years of individual efforts, California utilities embarked on a joint, multi-year 
:ffort to transform the retail landscape for ENERGY STAR@ lighting. Working primarily 
:hrough subcontractors Ecos Consulting and ICF Consulting, the California Residential Lighting 
md Appliance Program (CRLAP) sought to do more than simply bring down the price of CFLs. 
It undertook a broad, sustained initiative to build a conscious market preference for ENERGY 
STARB labeled bulbs, torchieres, and hard-wired fixtures. Program features included 

Assignment of channel managers and unique marketing strategies to each key retail 
segment. 
A decisive shift from bill-stuffers and utility-driven advertising to in-store advertising 
materials and events, including point of purchase banners and shelf-mounted signage, 
frequent sidewalk sales, and heavily publicized torchiere turn-in events. 
A massive statewide effort to build retailer infrastructure for marketing the products, 
including professional training of sales representatives and regular visits by field staff to 
each store to display merchandise attractively, tabulate inventory levels, and maintain 
point-of-purchase displays. 
Cooperative advertising programs to leverage investments by manufacturers and retailers 
in product promotions. 
Significant investments of incentive dollars into competitively allocated manufacturer 
buydowns, which maximized price leverage per dollar invested. More importantly, they 
greatly amplified competition among manufacturers. Those who “moved” their initial 
allocations of incentive dollars through retail channels by the program deadline could 
obtain additional allocations from their less successful competitors, This gave upstart 
manufacturers a foot in the door when competing for retail distribution space with larger, 
well-established competitors, (28) 

lollectively, these program elements helped accomplish something previous California utility 
wograms had not: they built a truly competitive marketplace in efficient lighting. This occurred 
n two key ways. First, it meant that Lights of America, a dominant early participant in utility 
ncentive programs for efficient residential lighting, began to face strong competition from 
rimilarly nimble manufacturers of affordable products. Second, it meant that energy efficient 
ighting became an important enough revenue source to Home Depot, Lowe’s, Home Base, 
3rchard Supply, and other retailers to cause them to invest their own promotional resources 
discounts, advertising, etc.) to grab market share from their competitors, Beyond increases in 
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iroduct sales, the CRLAP program achieved the following in 2000 (Latham 2001): (28) 

837 sales staff in 179 participating national retail stores trained, with a 54 to 76% 
increase in proficiency test scores regarding ENERGY STAR@ lighting{28} 
1,409 self-standing displays placed in retail stores 
13,567 pieces of point-of-purchase (POP) material placed in stores, include banners, hang 
tags, and shelf-mounted cars 
In-store product demonstrations conducted in 158 DIY, mass merchandiser, grocery and 
specialty hardware stores 
$600,000 of cooperative advertising and promotion across 10 different projects, 
leveraging equivalent investments by manufacturers and retailers 
In-person recruitment meetings with 18 different ENERGY STAR@ lighting product 
manufacturers (28) 

f i e  results of this large-scale effort to reshape the retail landscape became quickly evident. In 
1998, California’s CFL market share was about 0.8% -- double the 0.4% share observed in the 
‘est of the U.S. However, by 2000, the California share surged to nearly 1.2%, widening the gap 
with the rest of the US. ,  where the share hovered between 0.4 and 0.6%.” {28)] 

4.3 Shelf Displays 
Philips, in a national consumer survey cited by a 1999 NRDC report, learned through market research that 
only 30% of light bulb buyers enter a store knowing exactly what they want. The remaining 70% make 
that decision at the store, which drove Philips to revamp its point-of-purchase displays entirely to segment 
its products by application and purpose rather than by technology or wattage. Osram Sylvania made a 
similar change in its displays even earlier, and General Electric’s displays also became more application- 
focused. Now a customer can go to the store seeking a bulb for a reading lamp, for example, and be 
presented with goodhetterhest options that correlate to longer product life and greater energy efficiency. 
This strategy was expected to increase CFL sales compared to the older strategy o f  placing all CFLs in a 
single part of the store, regardless of their light output, shape, or application.” (23) 

Several studies found that shelf space allotted to CFLs increased over the course of the study, that more 
retailers moved CFLs from temporary dump bins to permanent shelf locations, an increasing percentage 
of CFLs were moved from the less desirable knee-level display shelves to the more desirable eye-level 
shelves, more retailers carried more models of CFLs, and more retailers carried CFLs year-round instead 
ofjust during promotions. { 17) 132) 

4.4 Packaging 
Through the 1980s, CFLs were still being sold in plain white boxes. In the early 1990s, major 
manufacturers began explicitly packaging CFLs to the residential consumers with full-color 
packaging.{24) Consumer research has identified packaging as an ideal medium for informing 
consumers about this technology, which is still unfamiliar to some. Several studies have specifically 
addressed the impact of various packaging messages. For example, studies found that the CFL packaging 
image showing 10 incandescents = 1 CFL was well received (8). The NRDC noted that many energy- 
eficient lighting manufacturers avoid the use of the word “fluorescent” on product packaging, using 
phrases like “electronic light bulb” or “energy saving bulb” instead. This was confirmed in interviews 
PNNL conducted with lighting manufacturers for this report. Manufacturers also told us they use product 
packaging to highlight selling points like energy savings and long life. One manufacturer changed its 
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packaging to focus on what consumers recognize easily, making it clear that CFLs are incandescent 
replacements. Their packaging refers to watt equivalents rather than lumens; for example, it clearly states 
that a 15-watt CFL is a replacement for a 60W incandescent, and it lasts 6 to 7 times as long. 
Manufacturers also use graphics, such as a drawing of a CFL next to an incandescent showing that a 15- 
watt CFL equals a 60-watt incandescent. One manufacturer said rather than explaining lumens, they talk 
about brightness on the packaging, saying “bright” was a word that resonates with consumers. 

Manufacturers have also transitioned from boxes to blister packs, a move intended to reduce breakage in 
shipping that also has the advantages of providing more front-side surface for product information and 
allowing customers to see the product before they buy it. 

A new move would add a color label to packaging to help identify whether the CFL product produces a 
warmer or cooler light. The effort, put forth by a color communication grnup consisting of 
representatives of lamp manufacturers, the National Electrical Manufacturers Association, DOE, EPA, 
and the Consortium for Energy Efficiency, would convey color through a label on the packaging that 
shows six colors, which are assigned letters. A large letter indicates the color of the light produced by that 
product (Figure 4.1). {45) 

Figure 4.1. Proposed Lamp Color Label for CFL Product Packaging. Label uses a range of colors, from 
yellow (A) to blue (F), to indicate whether the product produces warmer or cooler light. 

A Point of Purchase Display that Talks to You 

Lights of America produced a point-of-purchase display as part of Southern California Edison’s 
Lightsaver Program which included an audio message activated by pushing a button that explained the 
cost and energy savings benefits of compact fluorescent bulbs. 

“Do you know you can save up to $127 each yearjust by changing a light bulb? Lights of America in 
cooperation with Southern California Edison, is offering compact fluorescent bulbs at a special price. 
Now you can cut your lighting costs way up to 80%. Compact fluorescents produce three times the light 
of a regular bulb with less heat and last up to 16 times longer. They turn on instantly and produce high 
quality flicker free illumination. Look for the special red and white sticker on Lights of America products 
to receive this special price”.{ 18) 

4.5 Advertising 
Advertising efforts were marked by the trend from local utility-sponsored advertising to regional and 
national advertising that leveraged the efforts of all market players with the synergism of a national 
branding mechanism, the DOE-sponsored ENERGY STAR CFL program, and a national marketing 
campaign, the ENERGY STAR Change a Light, Change the World program. Seen in this trend was a 
move from limited to increased manufacturer advertising of CFLs. 

As noted in Chapter 3, as early as 1989, utilities began joining forces in groups such as REAL, CEE, 
NEEP, the Northwest Energy Efficiency Alliance, WECC, MEEA, CRLAP, and the California Compact, 
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to develop regional energy efficiency programs. “The relative cost of participating in regional and 
national collaborative forums is small,” a 1994 Home Energy article summarized, “but the potential 
effectiveness of such efforts in simplifying and leveraging the response of trade allies is enormous.”{ 11) 

The lack of advertising by manufacturers was noted in the harriers chapter, hut this changed as the 
technology matured and manufacturers became an active partner in CFL advertising. For example, the 
Northwest Energy Efficiency Alliance partnered with Osram Sylvania for an Earth Day 2003 promotion 
in the Portland and Seattle markets. The two organizations developed a full-page color advertisement that 
ran in The Oregonian, The Seattle Times, and The Seattle Post Intelligencer. In conjunction with the ad, 
the manufacturer offered a $3 mail-in rebate at participating retailers, which included both DIY and 
independent hardware stores. The Alliance’s program combined $287,911 in funding from retailers and 
manufacturers with $202,197 from its own cooperative funds, for a total of $490,108, which was used to 
promote ENERGY STAR lighting products throughout the Pacific Northwest.{30) 

Once ENERGY STAR instituted its CFL program in 1999, regional programs had a consistent standard 
with high brand recognition to rally around, bringing synergistic marketing efforts to a whole new level. 
In the fall of 2001, when the national media campaign Change a Light, Change the World was launched 
and CFL advertising achieved a nation-wide scope. 

A Unique Medium for Getting the Message Across -Realtors 

The Northwest Energy Efficiency Alliance worked with John L Scott Real Estate to do a New 
Home Owner promotion in spring 2001, where they gave real estate agents welcome bags 
containing ENERGY STAR CFLs and coupons to give to new home owners. John L Scott 
conducted a media outreach and advertising campaign and the program was featured in nine 
industry newsletters, regional journals, and local daily newspapers exposing 4.5 million 
consumers to the ENERGY STAR message. (29) 

Advertising + a Quality Product =Lasting Dividends 

Central Maine Power showed that good first impressions and strong advertising reinforcement 
can pay lasting dividends. The utility instituted a coupon program called Operation Lightswitch 
in September 1994 with a major drugstore and two supermarket chains in its service territory. 
Central Maine let retailers get bids from several CFL manufacturers but insisted they require high 
quality electronically ballasted lamps. Although the CFLs normally retailed for $19-24 the 
retailers all agreed to lower their prices to $13 or $14. Then when one retailer started offering 
them at $3.99 with the $7 utility coupon they all switched to that price. Initially Central Maine 
mailed 450,000 coupons to customers in September and followed up with radio, tv, and 
newspaper advertising and point-of-purchase displays. When sales lagged in the first few weeks, 
a telephone survey revealed that 82% of customers had heard of the program but forgot to take 
the coupon with them when they went shopping. Coupons were then made available at all 
retailers and demonstrators were employed in high-volume stores. Sales skyrocketed with 
171,000 sold by the program’s end in December saving the utility 8 megawatts of capacity and 88 
million kilowatt hours over the life of the bulb. Central Maine notes several retailers continued to 
stock CFLs and many have run their own promotions. { 11) 
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Utilities use Point of Purchase Coupons and Multiple Promotion Avenues 

Madison Gas and Electric was another utility who combined point of purchase coupons and 
heavy advertising. When it started its CFL program in 1990, less than 5% of its customer base 
had tried CFLs, only 4 out of 100 retailers sold CFLs and only 6 models were offered. Several 
modifications were made over the course of the 4-year program, including changes in technology 
offered (e.g., dropping higher efficiency incandescents which had been part of the pilot program), 
increases in incentives (from $5 to $10 per CFL), a change from mailed coupons to point-of- 
purchase coupons, increased newspaper radio, tv, and newsletter advertising; increased contact 
with manufacturers and retailers; and the addition of retailer training. The changes paid off, 
resulting in 28% participation by customers, and 62 participating retailers selling 63 CFL models 
by 1994.{11) 

How One Utility Used Change a Light 

Connecticut Light and Power (CL&P) and United Illuminating (another Connecticut utility) used 
the Change aLight campaign to enhance their own programs. Both companies provided staff 
support during a Change a Light event at 17 Home Depot stores in Connecticut in 2001. More 
CFLs were sold during that eight-day period than CL&P had rebated or couponed during nine 
months in 2000. (30) 

4.6 The Growth of Home Improvement Stores and their Influence on 
CFL Sales 

In several early studies, consumers complained about the unavailability of CFLs at grocery stores, where 
they normally bought bulbs. A 1998 Southern California Edison telephone survey of over 500 consumers 
found that the overwhelming majority were still purchasing their light bulbs at grocery stores (46.5%). 
{ 18) However, a report prepared by ECONorthwest for the Northwest Energy Efficiency Alliance 
published in August 2004 found that only 35% of consumers said they tended to purchase lighting at 
grocery stores. (35) This change may be due in part to the phenomenal growth of large home 
improvement centers. For example nearly 70% of the bulbs sold in the Lightwise CFL bulb program 
conducted by the Northwest Energy Efficiency Alliance in 1996-98 were sold at home improvement 
centers while less than 15% were sold at grocery stores.{ 17) 

Home improvement centers, also known as do-it-yourself (DIY) stores, have emerged over the last two 
decades; the market leaders are Lowe’s Home Improvement Centers and The Home Depot. With fiscal 
year 2004 sales of $36.5 billion, Lowe’s Companies, Inc. i s  a Fortune@ 50 company that serves 
approximately 11 million customers a week at more than 1,100 home improvement stores in 48 states. 
Based in Mooresville, North Carolina, the 59-year old company is the second-largest home improvement 
retailer in the world. The Home Depot was founded in 1978 in Atlanta, Georgia, and has since become 
the world’s largest home improvement retailer and the second largest retailer in the United States, 
operating more than 1,900 stores such as The Home Depot, EXPO Design Center, The Home Depot 
Supply, and other subsidiary companies across North America. The Home Depot is the fastest growing 
retailer to reach $30 billion, $40 billion, $50 billion, $60 billion and $70 billion in sales. At the end of 
fiscal year 2004, revenue was $73.1 billion. 
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An NRDC 1999 study supports the finding that in recent years national chains, particularly home 
improvement centers, have grown tremendously in market share and influence. “The national chains now 
decide what products will be made available, and effectively marketed, to a large percentage of potential 
purchasers. Companies like Home Depot even have an on-staff energy manager, who helps keep the 
company’s own energy bills low while promoting the benefits of energy efficiency to customers and retail 
staff as well. Significant opportunities to reach and influence national chains are trade shows and events 
such as the Dallas Market and the Chicago Housewares and Hardware Shows, where buyers for retailers 
are actively seeking to learn about new developments in lighting and select new products.”{24) 

The NRDC study notes that Home Depot makes many of its buying decisions through regional “team 
captains.” These people share a dual responsibility within the company: to make all lighting buying 
decisions for the stores withii their region, and to make recommendations to the other team captains on a 
particular category of lighting products within their area of expertise. As a result, conducting a successful 
program to promote ENERGY STAR CFLs within one region can increase the chances of such programs 
succeeding in other regions if the particular team captain involved is responsible for fluorescent lighting 
expertise within the company. Other retailers often entrust these decisions to a single national lighting 
buyer. (24) 

4.7 Role of Media 
No amount of marketing dollars can equal the impact of a front-page story in a major metropolitan daily 
or top billing on the evening news. The news media of course is atwo-edged sword. In January 1999, 
Consumer Reports Magazine published a widely read and unflattering article that identified 
inconsistencies in CFL performance relative to claims made on product packaging. This article had 
unquestionable influence in prompting the discourse on the need for systematic testing of CFL 
performance. (24) 

The media have also been a help in promoting CFLs. The trade and local press dutifully covered press 
conferences of the announcements of early CFL developments, even when they seemed to flare then 
fizzle, because the technology was premature(5) {24} 

However CFLs have had some very positive portrayals in the media which have very likely contributed to 
positive consumer recognition and sales. These instances can be attributed to more than good timing, 
they were also the result of having an improved technology, a solid groundwork of manufacturer-retailer- 
utility relationships, a flexibility to shape programs quickly, and an understanding of what key marketing 
messages applied to the current situation. Calwell notes, “national outreach and education campaigns like 
Change a Light are likely to be successful if they can capitalize on existing market trends and waves of 
interest in particular products. It is easier to interest retailers and manufacturers in co-sponsoring 
promotions of products that are already highly popular than to rely on the national campaign alone to 
generate that interest. Monitoring sales trends and partner interests closely before launching such 
campaigns will obviously help point them toward promising technologies at the right time.” (28) 

Instances where CFLs capitalized on current events to gain positive media exposure included Earth Day 
1990, the halogen torchiere debacle, and the Energy Crisis of 2001. 

4.7.1 Earth Day 

Earth Day 1990 represented something of a turning point in the national consciousness regarding energy 
efficiency in the home with messages of individual awareness and action to tackle global problems like 
ozone depletion and climate change. Curbside recycling became prevalent across the country. Books like 
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SO Simple Things You Can Do to Save the Earth, Consumer Guide to Home Energy Savings, and The 
Green Consumer sold millions of copies and each of these recommended that consumers purchase 
CFLs.{24} 

Subsequent Earth Day celebrations were additional rallying points for CFL promotions. For example in 
1999 the Earth Day Campaign organized a promotion touting CFLs as a fundraiser and sent information 
to 20,000 schools across the United States inviting them to participate. In 2003, Osram Sylvania and the 
Northwest Energy Efficiency Alliance partnered for an Earth Day 2003 promotion in the Portland and 
Seattle markets. (30) 

4.7.2 Halogen Torchieres 
Appearing in the mid 1990s, halogen torchiere floor lamps were an apparent dream for cnnsumers who 
snapped up the cheap, portable fixtures to light up apartments, dorms, home offices, and living rooms. 
The halogen lamps were however a nightmare for utilities, expending 300 to 500 watts per fixture. And 
at bulb temperatures of 750 to 11 O O O F ,  they soon became a nightmare for consumers as well; by 1999 
they were reportedly the cause of at least 435 tires that killed 32 people, injured 114 more, and caused 
millions of dollars in property damage. Halogen torchieres were the subject of more than 200 safety- 
related lawsuits against halogen manufacturers and retailers, and prominent retailers like Home Depot and 
Wal-Mart dropped the product entirely. Television news programs devoted substantial coverage to safety 
problems with the products, and many universities banned their use in dormitories 

Fortunately, CFL manufacturers were ready with ENERGY STAR-compliant CFL torchiere floor lamps 
that used a dedicated pin-based CFL to provide the same amount of dimmable light as 300 watt halogens, 
but at operating temperatures of only 100 to 200°F. The CFL torchieres were available without utility 
incentives for about $30 to $70, but thousands of customers across the country participated in highly 
publicized utility-sponsored torchiere turn-ins, turning in their old halogen torchieres for recycling and 
taking home an ENERGY STAR torchiere at sale prices. 124) In 2001 alone, the Northeast Energy 
Efficiency Project (NEEP) conducted over 60 torchiere turn-ins that resulted in the sale of more than 
225,000 ENERGY STAR torchieres. (30) The CFL torchieres turned out to be an excellent means of 
introducing consumers to ENERGY STAR lighting; they were low-risk, highly affordable, and offered 
lifetime savings of $300 in avoided electricity and replacement bulb costs. (24) 

4.7.3 West Coast Energy Crisis of 2001 
The West Coast Energy situation began gaining media attention in 1999 when San Diego Gas 62 Electric 
became the first California utility to deregulate, allowing it to lift the price cap. Within a year, customers' 
bills tripled as the utility passed on high wholesale power costs. By mid June 2000, the crisis was making 
daily headlines with Californians experiencing rolling blackouts, utility bankruptcies, and stage three 
emergencies through 2001. The crisis spilled over into the Northwest as it tried to meet California needs 
while dealing with hydropower shortages from a summer drought and a cold winter. 
(http ://www.pbs.org/wgbh/pages/frontline/shows~lackou~californi~timeline.html) 

Buying CFLs took on a patriotic flavor akin to buying WWII era liberty bonds as California's state and 
local governments mobilized a massive campaign to cut consumption and officials from the governor on 
down made public service announcements urging citizens to conserve. The California legislature 
mobilized $20 million in emergency funding for the California Conservation Corps (CCC) to purchase 
and distribute 1.9 million CFLs and 1.4 million "Flex Your Power" brochures to low-income households 
in every county in the state. (28) Conservation made headlines for helping to stave off blackouts 
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(http://archives.cnn.com/2OOl/US/O 1/19/power.woes.Ol/index.html). News articles listed CFLs as an easy 
way to cut energy use and media web articles provided links to ENERGY STAR programs. 

These events, and the media attention brought to them, combined with existing CFL programs that had 
helped drive increasing competition, brought down prices, sparking unprecedented sales of CFLs up and 
down the West Coast. By mid 2001 CFL market share reached 8% in California and 12% in the 
Northwest. 

While no one can predict an energy crisis, there are lessons to be learned from this situation: 

Be mindful of current events. 
Be ready to share, have easy-to-understand consumer information and press kits prepared. 
Be flexible and able to adjust programs to meet current situations. 
Lay the groundwork by building relationships among market players early. 
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5.0 Where the Market is Now 

CFL sales have grown considerably in the last decade spurred by improvements in the technology and 
coincident changes in marketing. Some of these technology changes are highlighted in Table 5.1. Recent 
national market figures are given in Section 5.1. More specific data on market penetration from four 
American markets are provided in Section 5.2, and remaining barriers are described in Section 5.3. The 
growth in the CFL fixture market is described in Section 5.4. 

Table 5.1 gives a capsule view of some of the major changes in CFL technology over the past decade. 

Table 5.1. How CFLs Have Changed 

Attribute 

Price Range 

Life 

Type of ballast 

Dimmable 

Incandescent Sized CFLs 

Available wattages 

Number of CFL 
manufacturers 

1992 

$15-$25 

9,000 to 12,000 
hours 

Magnetic or 
electronic 

no 

none 

9 to 34 

Less than 10 

2002 I2005 

$3-$10 I $0.98-$15 

6,000 to 12,000 
hours hours 

6,000 to 12,000 

electronic electronic 

few some (significantly 
more expensive) 

some I many 

2 to 59 I 2 t o 5 9  

hundreds hundreds I 
Source: Platts with some data from Ecos Consulting June 2002 (30) 

5.1 Market Share 
Retail sales of screw-based CFLS were 4 to 6 million units in 1990, while retail sales of incandescent 
bulbs that year were 1 billion units, giving CFLs a retail market share of 0.1 to 0.2% (28) In 1998 CFL 
market share had grown to 0.4% and it hovered between 0.4% and 0.6% in 2000 before jumping to 2.1% 
by the fourth quarter of 2001 thanks to national marketing efforts, media attention from the West Coast 
Energy Crisis, and a glut of new, low-cost CFLs from foreign manufacturers. (28) There are no 
comparable data for CFLs’ current market share, in part because key retailers Home Depot and Wal-Mart 
have removed themselves from the tracking surveys routinely conducted by industry analysts, but there is 
reason to believe that continued reductions in the average selling price of CFLs have pushed the products’ 
market share steadily higher. 
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California’s market moved more briskly, from 0.8% in 1998, to nearly 1.2% in 2000, then surging to 4% 
share in the first quarter of 2001 with a peak of 8.5% in the second quarter before stabilizing between 5% 
and 6% in the third and fourth quarters of 2001. Northwest sales rose higher reaching a market share 
close to 12% in 2001 before leveling off to at 5% to 8% of the market or 4 million sales annually after the 
energy crisis. {28} 

National CFL penetration in 2002 showing data for number of CFLs in sockets, not sales, is shown in 
Figure 5.1. 

CFLs 1.6% , -HID Lamps 0.1% 

Figure 5.1. CFL Market Penetration. Incandescents filled 85% of sockets in 2002 compared to less than 
2% for CFLs. Source Ecos Consulting {30} 

Calwell summarized the state of the CFL market in 2002 (see Figure 5.2) “Stores like Home Depot, Ikea, 
Costco, and Kmart have made inexpensive CFLs a standard promotional item, in many cases bypassing 
major manufacturers to offer a private label brand at a lower price. Retailers now clearly understand the 
benefits of CFL technology, both to consumers (energy savings and convenience) and to the retailers 
themselves (higher sales revenues per unit of shelf space than incandescent bulbs). As a result, some level 
of in-store CFL promotion will now he self-sustaining, allowing the utilities to retarget or reduce their 
funding and still achieve a given level of market success. One overarching lesson from the events of 
2001 is that market introduction takes time. CFLs ground their way to begrudging market acceptance for 
more than two decades before finally gaining traction with consumers. That period reflects multiple 
generations of revision to the technology itself, the trying and refining of numerous utility program 
approaches, and a great deal of hard work by a whole array of allies.” (28) 
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Figure 5.2. Can anyone in the U.S. get a CFL through a major retailer at a reasonable price with no 
utility support? Yes! Four CFLs for $9 at a K-Mart in Durango, Colorado, (27) and four 
Reflector CFLs for $1 1.99 at Costco in Portland, Oregon (PNNL photo). 

5.2 Four Examples of Transforming Markets: the Pacific Northwest, 
British Columbia, New England, and California 

The following four case studies give a more detailed look at changes in market share, sales, and consumer 
attitudes in four regional markets: the Pacific Northwest, British Columbia, New England, and 
California. 

5.2.1 The Pacific Northwest Case Study 
A survey of Northwest residential lighting customers conducted hy ECONorthwest in June 2001 found 
that “a majority of the population (82%) is aware of CFLs and almost 30% of those who had purchased 
light bulbs in the three months prior to the survey chose to purchase a CFL. Sales in the Northwest r 
remained strong even after a high-visibility, $6/unit coupon campaign wound down. Most respondents 
surveyed indicated that they would continue to purchase additional products in the future, with or without 
coupons. More than 6.8 million CFLs were sold in the region in 2001 -- about ten times the estimated 
sales in 2000. (29) This led to a peak CFL market share of about 11.5% in the Northwest in 2001 -- 
perhaps the highest regional share achieved in the US. so far. {28} Market share leveled off to 5% to 8% 
of the market or 4 million sales annually after the energy crisis, according to a Northwest Energy 
Efficiency Alliance February 2004 program report. This is a drop from the 8 million sales during the 
crisis and coupon campaigns, but sales remained significantly higher than pre-program levels, and the 
Northwest continues to have the highest market share of CFL sales of any region in the country according 
to the EPA. (38) 

A June 2002 market progress evaluation report by ECONorthwest for the Northwest Energy Efficiency 
Alliance’s Residential Lighting Program reported that following the Spring 2001 West Coast energy 
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crisis, regional sales were 20 times higher than Alliance preprogram planning estimates, totaling 8.6 
million distributed (7 million sold plus 1.6 million given away) in the five quarters from fourth quarter 
2000 through fourth quarter 2001. In a June 2001 survey of 1,421 residential customers, 179 had 
purchased CFLs within the past 3 months (30% of those who had purchased lighting of any kind in past 3 
months). Only 3% of these were not satisfied with their purchase. Reasons they gave for satisfaction 
included longer lasting, energy efficiency, better light quality, and electricity bill savings. (29) 

Reasons they gave for purchasing a CFL were to reduce their electricity bill (48%), in response to the 
energy crisis (25%), the savings were worth the higher price (19%), energy efficiency (IO%), they wanted 
to try a CFL (IO%), they felt it was the right thing to do (IS%), and they wanted a longer lasting bulb 
(23%). (Respondents could give more than one reason). Only 12% said to redeem a coupon. (29) 

Of those surveyed, 3 16 had purchased an incandescent in the last 3 months. When asked why they hadn’t 
bought a CFL instead, 31% listed cost, 15% said they weren’t aware of CFLs at the time of the purchase, 
and another 8% said they didn’t have enough information. 11% said they couldn’t find the right type, 
style, or size. Of those surveyed, 72% said they intended to purchase a CFL within the next year (that 
included those who had purchased CFLs recently and those who had purchased incandescents recently). 
94% of recent CFL purchasers said they would buy another CFL even without a coupon and 64% said 
they would buy one in the future even without the energy crisis. Coupon sales accounted for only 39% of 
the 7 million CFLs sold during the five quarters(29) 

The drop in price for CFLs is one of the dramatic market shifts seen over the years, according to the 
Northwest Energy Efficiency Alliance. When regional efforts started, the price for a CFL ranged from 
$15-20 per bulb. In 2003 the average price for a CFL was around $5 a bulb or less than $3 a bulb if 
purchased in the now widespread multi-packs. (38) 

For the fixtures market, in 1997 the Northwest Energy Efficiency Alliance noted that it started out with a 
handful of manufacturers producing 20 to 25 models, mostly torchieres. In 2003 ENERGY STAR listed 
over 5,000 qualified fixture models manufactured by several hundred different manufacturers. For the 
bulb market in 1997 there were 4 to 5 main manufacturers of CFLs, mostly those who participated in the 
PNNL sub-compact effort. By 2003 there were over 1,300 different models from more than 110 qualified 
ENERGY STAR bulb manufacturers, with at least 50 active manufacturers in the Northwest market. (38) 

A report prepared by ECONorthwest for the Northwest Energy Efficiency Alliance published August 16, 
2004, found that consumer awareness in the Northwest was very high as measured in several consumer 
surveys: 82% in May 2001,88% in April 2002, and 88% in April 2003. The number of retailers stocking 
CFLs has increased, with 80% of retailers surveyed saying they planned to increase or maintain the 
number of models they carried. The price continued to drop with 48% of CFL purchasers saying they 
paid less than $6 per bulb compared to 20% in 2002. Market share had increased from close to 0% in 
2000 to 9% in 2003. Regional sales went from 294,000 in the fourth quarter of 2000 to a high of 
2,378,000 in the fourth quarter 2001, to a leveling off at 1,454,000 in the fourth quarter 2003. Consumer 
awareness of ENERGY STAR was high, consumer intentions to buy more CFLs in the future were high 
and retailers intended to offer the same or more CFLs models in the future. Consumer surveys done in 
2003 showed 82% were more satisfied or as satisfied with their CFL purchases than with incandescent 
purchases. Reasons for satisfaction were: lasts longer 51%, energy efficiency 51%, better light quality 
23%, saves on electric bill IS%, and works the same as an incandescent 13%. {35) 

As the 2001 Energy Crisis hit, the Northwest Energy Efficiency Alliance program worked with more than 
320 retailers. During the crisis this expanded to over 1400 retailers by March 2002, ranging from big box, 
DIY retailers, and independents, to general merchandise and groceries. Retailer participation leveled off 
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at I100 participants post-coupon campaign with a majority receiving field staff visits, the Alliance 
reported in February 2004. One of the best retailer market shifts can be seen with the participation of 
Costco. Costco did not sell CFLs until the advent of multipacks and lower per bulb prices. By 2004 
Costco sales accounted for over 50% of the CFLs sold in the region. {38} 

5.2.2 The British Columbia Case Study 
A March 2004 report on BC Hydro’s CFL initiatives in 2001-2004 examined availability, accessibility, 
and affordability of CFLs sold in British Columbia through an in-store field survey of residential lighting 
displays at 55 stores in BC Hydro’s service territory in November 2003 and compared to a baseline study 
conducted in 2002. They found significant improvements: 

CFLs occupied 8.9% of total household lighting shelf space, up from 6.1% in September 2002, 
and 48% of this is at eye level. 

Comparable increases in relative market share were observed in the South Interior and Northern 
regions despite limited BC Hydro CFL programming in these regions. 

The majority of the increase in total shelf space for CFLs had been stocked with spiral CFL 
product. Spiral CFLS accounted for 4.9% of the shelfspace for all household lighting, up h m  
1.4% in Sept 2002. Spiral CFLs represented 54% of all CFLs for sale, up from 22% in 2002. 

Blister packs containing two, three and four CFLs accounted for an estimated 52% of all CFLs 
for sale. 

Over 170 different CFL models were available, an increase of 92% since 2002. 

Product priced at $6 or less accounted for 49% of all CFLs for sale. The majority of CFL product 
(84%) was priced below $10 per bulb. 

CFL purchase costs amortized over the life of the lamp had declined by as much as 76% since 
September 2002.{32} 

A telephone survey of 802 BC Hydro residential customers was conducted in January 2004 and compared 
to previous telephone surveys conducted in 2002 and 2003 regarding household awareness of CFL 
technology and BC Hydro CFL programming. 

Awareness of CFL technology was at 90%, up from 83% in May 2003 and 74% in May 2002. 

The percentage of households that recalled information, advertising or promotions regarding 
CFLs from BC Hydro had increased from 22% to 65% since 2002. 

The percentage of homes using CFLs had increased from 23% in May 2002 to 55% in January 
2004. 

Households using CFLs had installed an average of 5.2 CFLs each, an increase of 53% since May 
2002. 

An estimated 4.2 million CFLs were installed in BC Hydro customer homes, up from 1.1 million 
in 2002. Sixty-four percent of all CFLs in use had been installed within the previous year. 

Thirty-seven percent of all BC Hydro residential customers had received a free bulb from BC 
Hydro. 

Nearly four out of every ten households (39%) who acquired a free CFL went on to purchase 
additional CFLs. While most purchasers in the Lower Mainland acquired four additional CFLs 
each, a number of households purchased quantities of 15 and 20 CFLs each. 
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As of mid-Januaw 2004, Lower Mainland residents had installed 68% of all CFLs acquired 
through BC Hydro initiatives (giveaways or BC Hydro coupons). (32) 

5.2.3 The Connecticut and Massachusetts Case Study 
Recent data comes from New England where the percent of homes with at least one CFL now stands at 
61% in Massachusetts and 63% Connecticut, according to a utility-sponsored in-home-visit survey 
reported in 2005. Sales climbed in Massachusetts from 158,000 in 1998 to 464,000 in 2002, then soared 
to 1.3 million in 2003, and to 3.1 million in 2004. Researchers attribute the shift to evolving efforts that 
transitioned from individual utility programs in the late 1980s, to a more concerted effort in the mid ‘90s 
with utilities making programs more consistent with each other and employing shared advertising, the 
same qualifying product lists, and the same rebate levels. In 1998 they officially joined forces through 
the Northeast Energy Efficiency Partnerships (NEEP) and collaborated with the national DOE ENERGY 
STAR program and associated marketing efforts. {42) 

In the fall of 2002, the program underwent a shift toward industry-sponsored initiatives using an industry 
buydown process involving market actors. This facilitated a dramatic drop in dollars spent per unit 
moved - from $18 per product sold in 2000, to $13 per unit in 2001, $10 per in 2002, $4.84 per in 2003, 
and $4.61 per in 2004. Residential lighting programs now account for 22% of total utility energy savings 
achieved in New England. The mean number of CFLs per home is now 6.7 in Massachusetts and 6.8 in 
Connecticut, and 8% of all bulb sockets in Massachusetts and 7% of all sockets in Connecticut now 
contain CFLs. While these figures are impressive, the researchers noted some Massachusetts residents 
still cited barriers to CFL purchase, including more expensive up front cost SO%, limited selection 52%, 
don’t fit 40%, aesthetically not pleasing 43%, and don’t produce enough light 25%. (42) 

5.2.4 The California Case Study 
A 2004-2005 study by RLW Analytics for California’s investor owned utilities gives a snapshot of recent 
California CFL usage. They conducted 850 onsite surveys of single family, multi-family, and modular 
homes in California. Among their main findings were that the overall number of all fixtures per home 
increased from 20 to 23 between 2000 and 2005 and the number of lamps (bulbs) increased from 34 to 41. 
On average, 11% of all fixtures had at least one CFL up from less than 1% in 2000, with most CFLs in 
floor and table lamps even though ceiling fixtures were the most common type of fixture. The 2004-05 
study found 57% of all homes had one or more CFLs installed compared to the 2000 CLASS study which 
found 12% of all homes and the 2003 Residential Appliance Saturation Study which found 51% of all 
homes had a CFL installed. More than 90% of installed CFLs were in the 13- to 26-watt range and had 
screw-in bases and integrated ballasts. The most likely rooms to have CFLs were the living room (24%) 
and the master bedroom (20%). Areas with the highest reported lighting use were the kitchen, living 
room, outside, and garage.{37} 

5.3 Remaining Barriers 
With their increased retail availability and growth in sales in recent years, can we claim that a significant 
level of CFL market acceptance has been achieved? Most studies have said it’s too early to declare 
victory. Barriers do remain. Reasons noted for not buying CFLs include cost, fit, didn’t know about, and 
buying incandescents out of habit (29) and some consumers still indicate dissatisfaction with CFLs for 
various reasons: not bright enough, size, color consistency, and slow start-up time. ( 3 1 )  (36) 
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The fact remains: if CFLs captured 2.1% of market share in 2001, then 97.9% of the US. bulb market 
was buying something else. Even in the Northwest, which has posted the highest quarterly CFL sales 
ratios in the country, 63% of households surveyed still had not purchased one CFL according to a 2002 
study. {29} 

While it is clear that progress has been made in this market, it is also clear that sustained, higher levels of 
CFL sales will be necessary to achieve market penetration levels that could be reasonably equated with 
transformation of the residential lighting market, according to a Northwest Energy Eficiency Alliance 
February 2004 program report. (38) The notion of socket share should be kept in mind here - every CFL 
sold displaces the sale of about 6 to 14 incandescents over its lifetime, so percentage of units sold can be 
deceptive. 

One industry consultant noted recently “In our experience, we find that “market penetration” and other 
metrics can be misleading if not done on a consistent basis. As witnessed by the increased in sales (driven 
by the advent of “multi-packs” in many regions), one can conclude that the overall penetration by CFLs is 
quite high. However, this is only partially true, as it masks the clear division between product 
accessibility for consumers in urban and rural areas. Many rural areas, even in the Northwest, still have 
very low product availability and high prices that were seen in surveys of many years ago. We suggest 
that a consistent baseline with specific indicators be consistently carried out to serve as a true gauge of 
market transformation.” (Personal. Comm, My Ton, S/2/0/6. 

5.4 A Growth Area - CFL Fixtures 
Sales of dedicated fluorescent fixtures were more lackluster than sales of screw-based CFLs from the 
1970s through the 1990s. From 1967 to 1997, fluorescent portable fixtures recorded essentially no gains 
in dollar sales, even as the overall market grew more than four-fold. When the impact of inflation is 
accounted for, the fluorescent portable fixture market shrank significantly. {24} Portable fixture sales 
picked up with the well-publicized torchiere turn-ins in the late 1990s; however, according to the 
Northwest Energy Efficiency Alliance, CFL fixture market share remained low, probably in the 1%-2% 
range and ENERGY STAR fixture sales were flat (at approx. 70,000-90,000 fixtures annually). Market 
barriers persisted in the areas of market fragmentation, performance, reliability, availability, lack of 
uniformity in pin-base configuration for lamp replacement, and lack of customer acceptance. In the early 
2000s, DOE, EPA, and energy efficiency organizations such as CEE and the Northwest Energy 
Efficiency Alliance were pursuing programs to promote CFL f ix tures in specific applications such as 
outdoor lighting and recessed can lighting.{38} Today, the CFL fixture market is getting a lot of 
attention thanks to efforts by these organizations in recessed can lighting; a new design competition; 
greater efforts at ballast, socket, and pin standardization; new mandated California Title 24 requirements; 
and a wide range of new offerings from CFL fixture manufacturers. f33) 

5.4.1 New California Title 24 Requirements 
The slowest sector in CFL products, pin-based CFL fixtures, is expected to lag no longer since 
California’s Title 24 Residential Lighting Building Code took effect October 1, 2005. The new code 
(www.energy.ca.gov/2OOS~standards/rulem~in~documen~/index.html) requires all hard wired (i.e., 
permanently installed, not portable) fixtures in every room of the house over 70 sq. ft., except the kitchen, 
to be high-efficacy, or controlled by a motion sensor. In the kitchen, at least SO% of total installed 
wattage must be high efficacy and when calculating total installed wattage, the builder must assume for 
any incandescent or screw-based fixtures that the maximum rated wattage listed on the fixture by the 
manufacturer is used, not the wattage of the lamp put in the fixture at installation. For example, if a 
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builder uses recessed cans with incandescent screw-based lamps in the kitchen, their total wattage must be 
less than half the total lighting wattage installed in that room. 

The revised requirements apply to new construction single and multi-family homes, and hotel and motel 
guest rooms. Screw-based CFLs do not count as high-efficacy under the new requirements because they 
are too easy to replace with incandescent lamps. 

Noah Horowitz of the NRDC, in an April 2004 presentation, predicted that this would greatly increase the 
demand for pin-based fixtures, especially recessed cans. He recommended that manufacturers create 
marketing materials targeted to the California market (“meets Title 24 )and cluster qualifying products in 
their catalogs. He also warned that compatibility is likely to be an issue again, because there are many 
proprietary pin-socket combinations. Look-alike products could also be problematic if one product 
complies with ENERGY STAR and a similar looking product does not.{33} 

The new Title 24 requirements are summarized in Table 5.2. 

5.4.2 Reflector CFLs 
As CFLs became more popular after the 200 1 energy crisis, manufacturers began offering more varieties 
of specialty CFLs for use in specific fixtures that were not very accepting of standard CFLs for a variety 
of reasons. Reflector CFLs (R-CFLs) were one key application since newer homes often had upwards of 
25 recessed can fixtures. With the huge increase in the popularity of recessed can fixtures installed in US 
homes, and the lack of CFL fixtures or screw based CFLs available, DOE sponsored two energy-efficient 
reflector lamp programs: one to develop new insulated can lights requiring dedicated pin-based CFL 
lamps and another encouraging the development of higher performing screw-based reflector CFL lamps 
for recessed can very wide flood light applications. 

The recessed can downlight program requested fixture manufacturers to submit bids for KAT downlight 
fixtures that would perform well in this high heat application. When it became clear that there were few 
choices in ICAT fixtures, DOE offered design assistance workshops to fixture manufacturers. Since then, 
the 2005 upgrade In California’s Title 24 has led to numerous new K A T  cans; it is unclear how well 
these fixtures will perform in the next few years. The R-CFL Technology Procurement sponsored by 
DOE resulted in the introduction of R-CFLs designed specifically for operation in high-heat applications 
(KAT cans). This project helped address a need for innovation in a niche category of CFLs where 
available products in early 2000 suffered from performance problems including fit and glare (protrusion 
below the recessed can opening) and from premature failure caused by excessive heat. Three lamp 
models, two from Philips and one from Feit, became available in 2005. 
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5.4.3 Lighting for Tomorrow 
In 2002 the American Lighting Association, the Consortium for Energy Efficiency, and DOE (represented 
by PNNL) teamed to conduct a national lighting fixture design competition called “Lighting for 
Tomorrow” whose aim was to get more high-end, dedicated, energy efficient fixtures into the market. 
The lack of fixture options was identified through talks with lighting showrooms as a primary barrier to 
more energy-efficient lighting options for homes. Lighting showrooms are a principal distribution 
channel for the residential new construction market, which is estimated to be approximately 1.3 million 
housing starts annually (US. Dept of Commerce, U S .  Census 2001 Housing Starts). The first year of the 
competition welcomed both new and existing designs, as well as student designs with a manufacturer 
partner. The paper designs were due March 15,2003, and winners were announced at the American 
Lighting Association Annual Conference in Tucson in May 2004. Entries for the 2005 competition were 
judged in June 2005 and were announced at the American Lighting Association Annual Conference in 
Miami in September 2005. {http://www.lightingfortomorrow.com} (30) Prizes were awarded to ten 
fixture families in the indoor and outdoor fixture family and technical innovation categories. Entries are 
being accepted through June 15 for residential decorative lighting fixture families for the Lighting for 
Tomorrow 2006 competition. Winning entries will be highlighted in a “yearbook” catalog delivered to 
lighting showrooms and retailers across the country. An LEDIsolid state lighting competition is also 
underway in 2006. 
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6.0 Implications for LED Lighting 

6.1 Recent Feedback from Lamp Manufacturers 
In fall and winter 2005-2006, PNNL interviewed product and marketing managers in the lighting 
divisions at Philips, GE, Osram Sylvania, and TCP (in most cases two staff at each company) to collect 
their thoughts on lessons learned from three decades of developing and marketing CFLS. They provided 
us with their thoughts on a variety of issues and challenges related to the market acceptance and increased 
adoption of CFL products discussed in this paper. They were also asked to extrapolate their experiences 
to new lighting technologies, such as LEDs (light emitting diodes). 

While manufacturers did provide some insights, they stressed that LEDs are still very much a niche 
product, with applications limited to specialty uses such as automotive, electronics, signage, and 
holiday/decorative lighting, with no applications currently suitable for general illumination. In fact, they 
noted it may be 10 years or more before LEDs are ready for wider applications. One manufacturer stated 
“The buyers for these types of products are not the same as the buyers of CFLs. Buyers who might he 
interested in LEDs are more sophisticated and know their operating costs and the value of energy savings 
over time. In other words, they are most likely to he commercial rather than residential buyers.” 

6.1.1 Educating the Consumer 
The manufacturers’ representatives were asked about the need to educate consumers on the benefits of 
CFLs, and lessons for marketing other new lighting technologies. 

CFL lighting manufacturers felt that many consumers are unaware of or unconvinced of the benefits of 
CFLs. Manufacturers we spoke to said they were faced with fairly limited advertising budgets for CFLs, 
so large-scale consumer education campaigns were not an option. Also, one manufacturer said that TV 
advertising didn’t seem to work when it came to building consumer awareness of CFLs. They felt it was 
much more successful to work with key retailers and to do in-store demonstrations. Another 
manufacturer took a more sweeping approach, saying they use packaging, signage, promotions, radio and 
TV advertising. This manufacturer noted that they participated in a “Change a Light” TV campaign last 
year. 

Lighting manufacturers often use CFL packaging to convey product benefits and to help the consumer 
determine the right CFL for their application. Selling points are clearly listed on the product packaging. 
Two manufacturers said they specifically focus on energy savings and long life. One manufacturer 
changed its packaging to focus on what consumers recognize easily, making it clear that CFLs are 
incandescent replacements. Their packaging clearly states that a 15W CFL is a replacement for a 65W 
incandescent, and it lasts 6 to 7 times as long. Consumers don’t understand the value of 6,000- to 7,000- 
hour lifetimes until it is translated into years, according to the manufacturers interviewed. One 
manufacturer said they believe that it is critical to educate the consumer by providing literature at the 
retail level. This manufacturer has developed a CFL pamphlet that they affix near the store shelf so 
consumers can read about CFLs and the manufacturer’s product benefits. One manufacturer stated that 
you have to educate the consumers so they will look for the product and know where to get it. If a buyer 
goes to a Home Depot or other big box store, he/she may not be lucky enough to find in-store help that is 
educated. Another manufacturer noted that pre-educating the consumer was half the marketing battle, 
because, once in the store, consumers take only seven seconds to make their purchasing decision. 
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Manufacturers said they would take the same approach when marketing a new lighting technology like 
LEDs as they have with CFLs - focus on the product benefits that consumers value most and prominently 
display these on packaging. Lighting manufacturers know that consumers can be hard to convince unless 
there is a compelling reason for them to switch from an incandescent to a new type of lighting product. 
They also believe that there is currently no compelling reason for a consumer to switch from incandescent 
to LED lighting. For example if a consumer wanted a blue-colored light, why would they pay 
significantly more for a blue LED bulb that is expensive when they can buy a blue incandescent at a much 
lower price? (White light in an LED is not even an option yet -and probably won’t be for several years.) 
Another said as prices drop, consumers will become more interested in LEDs. 

6.1.2 Educating Retailers 
When asked about the importance of educating retailers to the success of a new lighting technology, 
manufacturers agreed that retailer education will be important for new products, as it has been for CFLs. 
Challenges are that educating retailers is expensive and there is a lot of variation across retailers when it 
comes to their understanding of lighting products. As one manufacturer noted, “We need to keep in mind 
though that we have been pushing CFLs since the 70s and most retailers still don’t understand them.” 

Manufacturers agreed that, while it is important that both consumers and retailers understand the benefits 
of a new lighting technology, it is generally easier and less expensive to train retailers. According to one 
manufacturer, “retailers are key,” both in terms of making the product available to consumers and in 
terms of providing space for in-store displays and shelf space for informative packaging. Another 
manufacturer noted that if the retailers are knowledgeable, they can sell the product. 

Getting retailers to carry the product can be a challenge. Retailers need to be convinced that a product is 
going to perform as stated by the manufacturer. One manufacturer said “If a retailer doesn’t like the 
product, or doesn’t think it will sell, he won’t stock it.” If a retailer does sell a poor quality product, the 
retailer will suffer the consequences of product returns and no repeat sales. Manufacturers representatives 
recalled the glut of low-quality CFLs that hit the market in 2001 and noted that retailers need to be 
informed on what is and isn’t a quality product, especially with new and unfamiliar technologies. 

The package is a great place to educate, although retailers have asked about discontinuing the blister pack 
to gain more shelf space since this packaging requires more room. Lighting manufacturers are concerned 
that this would leave less space for advertising copy. It is also critical for the consumer to see the product 
before purchasing. 

According to one manufacturer, if you can get a big, well known retailer like a Home Depot to carry a 
product, that goes a long way with consumers since there is the perception that if a certain retailer carries 
a product, then “it must be good.” In one manufacturer’s experience, the best venue for CFLs from a 
consumer education standpoint has been small, local hardware stores where experienced sales staff are 
more likely to be available. However, it was noted that the product should not only be introduced via this 
venue, and a first approach would be to target mass retail outlets. 

6.1.3 Lumens versus Watts 
Lighting manufacturers were asked how they addressed consumer confusion over lumens versus watts. As 
one noted, you can’t change 100 years of consumer experience with incandescents, so rather than educate 
consumers about lumens, manufacturers are using packaging that refers to watt equivalents to help 
consumers determine which lamps are best for a selected application. Manufacturers also use graphics, 
such as a hawing of a CFL next to an incandescent showing that a 15-watt CFL equals a 60-watt 
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incandescent. One manufacturer said rather than explaining lumens, they talk about brightness on the 
packaging, saying “bright” was a word that resonates with consumers. 

When marketing new lighting technologies such as LEDs to consumers, lighting manufacturers agreed 
that they will need to compare performance to products that consumers are already familiar with, such as 
fluorescents. They noted it will he important not to overstate benefits or make exaggerated claims. With 
early CFLs, some manufacturers mislabeled products and overstated the equivalency (for example saying 
a 13 W CFL = 75 W incandescent). Exaggerated claims of product performance or poor application 
comparisons will ultimately result in a disappointed customer and less likelihood of a repeat sale. One 
manufacturer felt that CFLs may help to pave the way for LEDs by encouraging consumers to think of 
lighting as a technology purchase, which, like computers and TVs, should be replaced with new 
technologies as the old becomes less effective. 

6.1.4 Negative Perceptions of Fluorescent Lighting 
Studies have shown that the word ”fluorescent” has negative connotations for many consumers and we 
asked manufacturers how they deal with this negative association in their marketing efforts. 

Two of the manufacturers told us that they avoid use of the word “fluorescent” on packaging; instead they 
use terms such as “energy saving bulb” or similar wording. The focus is on trying to show the product’s 
benefits (long life and energy savings) and equivalency to incandescent lighting in terms of performance 
and color. One person told us they don’t use the term fluorescent specifically because of the poor 
connotations, even though their fluorescent products have overcome most of the problems consumers 
associated with fluorescents. Another manufacturer said they don’t mention fluorescent or CFL on their 
packaging but focus on wattage replacement instead. On the other hand, another manufacturer works to 
educate consumers on the benefits of CFLs and fluorescent lighting. According to this manufacturer, “in 
a number of markets where penetration rates for CFLs are high, attitudes are changing and the old 
negative connotations are going away. CFLs of today are a totally different product than they were early 
on.” 

With regard to LEDs, manufacturers thought it was too early to tell whether consumers generally had a 
positive or negative image of the lighting category. According to one lighting staffperson, “Consumers 
likely have few preconceived notions about LEDs. Right now, it’s probably indifference. These products 
are likely seen as “futuristic.” Another manufacturer felt that LEDs were still too unknown for consumers 
to have formed an opinion of them. This manufacturer said that manufacturers will probably need to 
come up with a new term to market them since the public won’t know what a light emitting diode is; 
however, they speculated that the lighting industry was unlikely to collaborate on terminology. Once 
LEDs are ready for general illumination, long life and energy savings will likely still be important. 
According to one manufacturer, it’s too early to tell for general lighting, hut for holidayldecorative lights, 
the benefits of LEDs are nice color, long life, and low heat. One manufacturer felt that manufacturers 
should come up with a category of lamps term for solid state lighting, one that all of the industry could 
agree on. 

6.1.5 Energy-Efficiency Programs 
When asked about CFL market introduction programs conducted by utilities and other organizations, 
manufacturers agreed that energy-efficiency program support has been helpful to increasing consumer 
awareness and sales of CFLs. Manufacturers generally favored programs that focused on consumer and 
retailer education and training over direct incentives, such as manufacturer buy-down programs. 
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However if direct incentive programs are pursued, manufacturers said they prefer manufacturer buy-down 
programs over coupons because of lower administration costs. One manufacturer stressed that utilities 
need to ensure a level playing field so that interested manufacturers have the chance to participate. “There 
have been times when all the incentive money has been spoken for by the time the offer even hits the 
street.” There also need to be controls for quality - incentives should not be paid on poor-performing 
products because this hurts repeat purchases and the category of lighting as a whole. 

In regard to ENERGY STAR, one manufacturer felt that ENERGY STAR should focus on consumers’ 
dissatisfaction with CFLs to keep junk out of the market, but instead ENERGY STAR focused on high 
end efficacy and performance specifications that might limit style choices. This manufacturer also felt 
that manufacturers have trouble meeting ENERGY STAR specifications and that only a narrow type of 
product, like twister lamps, can qualify while other products like three-way and dimmable lamps can’t 
qualify. This manufacturer felt ENERGY STAR sets an incandescent equivalency that is too low; thus 
consumers are dissatisfied with the light level. For example a 60 watt incandescent delivers 850 lumens 
typically, but ENERGY STAR does not require this. (Authors’ Note, we found 19 three-way lamps and 
20 dimmable lamp designs in the ENERGY STAR database.) 

One manufacturer felt that the three strongest factors in encouraging CFL introduction were giving them 
away, the West Coast electricity crisis, and California’s Title 24. 

6.1.6 The issue of Price 
Manufacturers cautioned that using coupons and manufacturer buy-downs to lower the purchase price can 
be a double-edged sword -they put the product into people’s hands, but give a false idea of price, which 
does not encourage future purchases, at full market prices. Manufacturers felt that utility give-away and 
manufacturer buy-down program approaches pushed the product into the marketplace, but did nothing to 
encourage retailers to sell the product, especially when they circumvented normal retail channels. One 
manufacturer said that buy-down programs and coupons can do more harm than good; most 
manufacturers felt that public service announcements, in-store demonstrations, and consumer education 
are better approaches for utilities and energy-efficiency groups. 

According to one representative, “We have participated in ENERGY STAR events in the past with some 
success in terms of creating consumer awareness. However there are problems when the promotions 
involve incentives that significantly lower price. Once the incentives are gone, consumers experience 
sticker shock when they face higher prices (without incentives).” 

Another manufacturer said, “coupons, rebates, etc., may hurt you if they lower price too much and the 
consumer does not make a repeat purchase because the (retail) price is perceived to be too high. If a 
consumer pays $1 for a CFL once, they expect that to be the price next time.” As stand-alone strategies, 
the manufacturers felt these tactics do not work well; they simply don’t have the power to ‘move the 
needle.’ Coupons and similar promotions should only be used as part of a bigger, overall marketing 
strategy and should not be used as the sole motivator to move the market. According to most 
manufacturers, education and demonstration/training activities are more effective than buy-down 
programs, which just cut into profits. 

Manufacturers cautioned that it is premature to promote LEDs or develop any efforts with efficiency 
groups since the product is still in its infancy. Noted one manufacturer, “We don’t want to promote them 
until they are ready - and they aren’t for general illumination.” 
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Manufacturers noted that retailers must be convinced to carry products, and unless there is aprofit 
involved for them - it’s a hard sell. Pricing LEDs is going to be an issue since there needs to be a way for 
retailers (and manufacturers) to make a profit on them. If the LED is inexpensive and lasts 50,000- 
100,000 hours, it could lead to overall reduced lighting sales and profits for retailers. If retailers make 
less on LEDs than they do on incandescents, there is no strong motive for them to carry the LEDs. 

My Ton of ECOS Consulting suggests that utilities can add value to the product by making it “very clear 
through marketing messages that the utility is bringing the consumer a technically sound, environmentally 
efficient, money-saving product that saves electricity, reduces the consumer’s bill, and decreases the 
utilities’ energy distribution load.” My Ton felt that C F i  coupons that decrease year over year do 
transform the market while encouraging purchase by those who have never before tried CFLs. 

6.1.7 Poor Performance 
We noted that consumers had a number of complaints about the performance of early CFLs, often 
resulting in long-term distrust of CFLs as a lighting category in general. Manufacturers were asked what 
might be done differently when introducing a new lighting technology to avoid the same fate suffered by 
the CFLs 

One representative noted “Of coune the solution to this is for manufacturers and retailers to present good- 
quality products to consumers. Otherwise poor quality goods will prejudice the buyer, and he may not 
buy again (possible long-term ill-will).’’ The manufacturer went on to say that this isn’t typically how 
things work. “Not surprisingly, manufacturers often want to jump into the market with a new technology 
to be one of the first entrants, which means they might introduce a technology prematurely, causing the 
consumer to develop negative perceptions of the entire lighting category if it does not perform as 
expected. 

One manufacturer felt that reflector CFL lamps should not be included in ENERGY STAR because of 
poor performance. He noted that LEDs will make a much better light source for reflector lamps because 
of their directionality. 

Another manufacturer said that LED quality guidelines are needed and that this was a lesson learned from 
CFis. 

According to another manufacturer, because light bulbs (CFLs, incandescents, etc.) are low interest, 
‘commodity’ items, the marketer MUST know the key issues that will motivate a purchase, and this is 
only achieved by asking a buyer what hisher needs are. The manufacturer referred to this as “soliciting 
the voice of the customer” and viewed market research as critical to understanding buyer lighting needs. 
Their company believes that taking the time to do this can be a challenge since retailers sometimes 
pressure lighting manufacturers into releasing products prematurely. Lighting manufacturers agreed that 
it is first important to do market research to discover the market drivers for potential buyers, so that the 
key purchase motivators are identified. It’s best to delay a product rollout until avalue proposition has 
been developed. 

According to one manufacturer, CFLs really didn’t suffer in the long run. “Yes, in the early stages they 
did not perform well but that’s the natural path of technology innovation ~ early products are expensive 
and may not perform very well. Manufacturers throw products out there to see how they do. You aren’t 
going to have winners in the market early on until after there are some dogs that help fund more R&D and 
over time the technology improves as do products.” 

6.5 
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6.1.8 Potential Approaches for Introducing New Lighting Technology 
We suggested several approached that might help introduce a new lighting technology, such as LEDs, 
without “harming” consumer perceptions of the new category of lighting. Below are the manufacturers’ 
reactions to the various approaches. 

I .  A consumer education program led by industry or others. 

“A good first step once products are ready. However I am not sure how you would organize this with 
industry. Might be able to work something out through NEMA.” 

“The more people that are educated, the better it is to move the product into the marketplace, so this 
would be a good approach.” 

“Its hard to know at this point since its too early to educate consumers on LED products. The Government 
should focus on supporting R&D to help improve the overall technology.” 

“The more education programs the better. No one wants to waste time buying light bulbs. Few people 
take the time to read the packaging and understand the technology. They just want to get in and out of the 
store.” 

2. Delay product introduction until performance improves. 

“This is key. Everyone wants to enter the market now, but that doesn’t mean that just because you CAN 
launch something, you should. Premature release of a product that isn’t going to satisfy consumers can 
hurt both the manufacturer and the industry.” 

“Very important. It will be interesting to see how this pans out and whether some companies try to 
oversell benefits, which could hurt the market overall.” 

“This is unrealistic. Some manufacturers will undoubtedly launch lousy products with inferior 
technology.” 

“Yes, but it must remembered that any product gets better over time. If you don’t introduce the product at 
some point, you can’t e m  money to sink back into R&D. “ 

3. Offer only restricted sales to the consumer sector until performance improves 

“Yes, again this is important but easier said than done since some manufacturers will sell wherever they 
can with poor products. Then other manufacturers follow suit. This is hard to stop.” 

“Yes, we are selling LEDs for limited applications to the commercial sector; however there is no way to 
restrict products being marketed to consumers by others.” 

“Yes, the consumer sector is much more demanding.” 

4. Promote the product only in niche market applications initially. 

“Yes. Colored LEDs are already being sold.” 

“We are focusing on blue LEDs right now. Again, however, who knows what others will do.” 

“This is happening now.” 

5. Intensify retailer training so that salespeople understand the benefitddrawbacks and best applications 
for the technology. 
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“Yes, we will be training retailers in 2006. We can only teach so much though, and we aren’t the only 
ones out there training salespeople.” 

6. Partner with utilities and energy-efficiency groups to promote the product. 

“Yes. We will do this, but not yet - further down the road, when the products are closer to release date 
Right now this is premature.” 

“Yes, eventually when LEDs are ready.“ 

“Yes but with a caveat - only for educational purposes. If the group 
standpoint things take time, it could be beneficial. If they have unrealistic expectations, it’s not a good 
idea.” 

understands that, from a business 

6.2 Early Examples of LED Lighting 
It appears that some early LED product offerings, in particular those that are being marketed as a 
replacement for incandescents for general service lighting, may be following a path similar to early CFL 
offerings and similar mistakes may be made. LED products for general service applications are very 
expensive, make overstated lumen equivalency and energy savings claims, and don’t perform very well. 
The early applications of LED lights that have succeeded have capitalized on the unique nature of LED 
lighting - its high directionality, small size of the lamps, strong hues, brightness, solid state operation, and 
long life. In cases, where manufacturers are trying to force-fit them into general service applications, they 
are less likely to he successful and could in fact turn off consumers who might otherwise find LEDs 
perfectly acceptable for niche applications. Figure 6.1 shows an example of a reflector spotlight lamp, 
which takes advantage of LED’s focused light source. Figure 6.2 shows some examples of LEDs that are 
being packaged as a replacement for an incandescent lamp. 

6.7 

Figure 6.1. An LED Reflector Lamp. This design takes advantage of the directionality of LEDs by using 
them as the light source for a reflector lamp. 
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i 

Figure 6.2. Two Examples of LEDs Configured as Replacements for a White Light Incandescent Bulb. 
While it is possible to configure LEDs in a shape that is similar in dimensions to an 
incandescent, this application does not take advantage of LED’s unique qualities over 
incandescents, and comes at a cost that is currently much higher than an incandescent bulb. 
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7.0 Lessons Learned 

Lessons learned from reviewing the prior efforts of the many involved in increasing consumer acceptance 
of residential CFL lighting, and interviews with CFL manufacturers, retailers, and others are summarized 
below. These lessons are grouped into three categories: those pertaining to technology, program design, 
and marketing. 

7.1 Technology 
Introduce new lighting technology in niche applications where benefits are clearly defined and 
performance is not overstated. Initial exposure is highly influential in the market and first impressions 
count for a lot. Often, there are niche applications where consumers will likely be quite satisfied with 
their purchase. For CFLs, this could have been porch light applications in moderate-temperature climates 
where performance drawbacks such as buzzing, flickering, color rendering, and fit may have been less of 
an issue. Early use of CFLs in table lamps may also have been acceptable. Use of early-generation CFLs 
for general illumination in high-use areas such as kitchens, and spotlight applications, would have 
commonly been met with consumer dissatisfaction. This early dissatisfaction could result in a consumer 
that is unwilling to try a CFL again - even once performance has been improved. (See 1.1.2,2.1.) 

Be aggressive about dealing with technology failures that affect main benefit claims. If products are 
failing prematurely or otherwise not performing as claimed and as expected by the consumer, changes in 
the product and its marketing should be made immediately before more buyers are “turned off.” (See 
1.1.2, 2.1,3.1.1.) 

Performance is more important than appearance. There was some debate with early CFLs as to whether 
consumers would want something that looked ’Ijust like an incandescent,” or whether new designs like 
twister lamps might succeed. Some early focus groups found that consumers liked lamps with familiar 
shapes; however, in the long run the nonstandard (Le., twisters) have sold due to their size and 
performance. It seems clear that consumers are willing to look beyond an odd appearance if a product 
performs well. But they are less forgiving of poor initial performance. (See 2.3.) In effect, the light bulbs 
themselves rarely have an aesthetic because they are hidden in fixtures, but the light delivered by the 
fixture itself does have an aesthetic, which is heavily influenced by the performance of the bulb. 

Know and admit technology limitations, e.g., CFLs can’t provide focused, highly directional, light the 
way halogen, incandescent, and LED sources can. (See 4.1.) 

Manufacturers should work closely with energy efficiency groups to help establish minimum performance 
requirements that the manufacturers can meet and the efficiency groups are willing to support. 
(Lightwise changed requirements on power factor and THD after losing a major manufacturer participant 
and discovering that the added requirements were increasing product cost without producing a 
corresponding consumer benefit.) (See 3.2.) 

7.2 Marketing and Consumer Education 
Identify niche markets (building sub-markets) where the benefits of the new technology make especially 
good sense, and where initial sales can be built. The hotel and multi-family housing markets, where 
energy savings and reduced maintenance costs were important drivers to the use of CFLs, were initially 
targeted by DOE and some utility programs. (See 2.1,3.1.1,3.1.4.) 
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Focus message on areas where the technology can meet expectations, and reshape consumer expectations 
where new lighting technologies fall short. For example, CFLs are often a good choice for general 
illumination, but not for applications where a focused beam is needed (Le., spotlight and narrow 
floodlights). (See 4.1.) 

Marketing literature should show comparisons of savings to the standard technology, e.g. the 1 CFL = 10 
incandescents. (See 4. I.) 

Consumers find that long-life claims are hard to believe and hard to relate to, unless backed up by 
guarantees or trusted labeling. (See 2.3.) 

Consumers want to see how a new technology performs before they buy it; (Le., they want to see lit CFLs 
in in-store displays). (See 4.1.) It is generally also better to show the new technology clearly in 
transparent “blister packs” than to hide it in an opaque cardboard box. Don’t apologize for differences 
from standard products; celebrate them. 

Consistent, meaningful terminology across the industry is important for new products. Get consumer 
feedback on terminology early on and use education to counter any image problems. Consider adopting a 
new industry-wide name, for example with CFLs that avoids the word “fluorescent” all together. (See 
2.2.2,2.4.2,2.5.1,4.1.) 

Product advertising should be specific about benefits. How much longer do they last? How much energy 
dothey save?(See2.5.1,4.1.) 

Shift consumer focus from product price to product value, including non-energy-efficient attributes like 
longevity and convenience. (See 4.1 .) 

Consider using educational and marketing campaigns to celebrate the distinct advantages of energy- 
efficient lighting and the disadvantages of incandescent light bulbs. (See 4.1.) 

Conducting in-store product demonstrations is a good way to educate consumers. (See 4.2.) 

Promote CFLs through several different mediums to reinforce customer familiarity and positive 
associations with product. (See 3.1, 3.2,3.6.3, 4.2.) 

Consumer education activities might include utility bill stuffers, and CFL product demonstrations at local 
fairs, home shows, and energy shows. Education tools like brochures, posters, demonstrations, and wall 
displays should be provided to retailers. (See 2.4.1,4.2.) 

Public service advertising should be supported to educate consumers and bring efficiency forward as a 
lighting selection criterion. (See 2.4.2,2.5.1, 4.1.) 

Utilities should offer education programs like telephone hotlines and websites to consumers and training 
programs for builders, designers, and retailers. (See 4.3.) 

Arrange shelf displays by lighting application rather than manufacturer and identify goodbetterhest 
options that correlate to longer product life and greater energy efficiency. For example, a customer going 
to the store seeking a bulb for a reading lamp would be presented with goodhetterhest options for 
reading lamp bulbs. (See 4.3.) 

Ideally, new lighting technologies should be available where consumers typically purchase bulbs - in 
grocery stores. However grocery stores are unlikely candidates for new lighting technologies. Therefore, 
consumers will need to need to be educated on where to shop for new energy efficient lighting products 



Ameren Ex. 7.3 

(hardware and home improvement, mass market discounters where higher priced items are norm instead 
of grocery stores). (See 2.2.1, 2.3,4.2,4.5.) 

Build amessage of value (costs more/worth more) rather than the short-term fix of a rebate. (See 3.1, 
4.1.) 

Mass media is vital to widespread adoption of a new technology. Pay attention to both paid and unpaid. 
Paid advertising would include advertising on TV, radio, newspapers and magazines. Unpaid means 
getting messages to media through news releases, press events and being ready with media messages 
when spotlight turns to energy efficiency (like the California energy crisis of 2000 or Earth Day) or safety 
(like halogen torchieres). (See 4.6.) 

Packaging needs to be more clear concerning warranties and replacement of failed products. 

Use a color label on packaging that clearly indicates the warmth or coolness of a CFL product’s light 
output. (See 4.4.) 

7.3 Program Design 
Study market structure to see how best to introduce a new technology. If it is the consumer market you 
are after, then understanding the retail markets and distribution practices is critical. (See 2.3.) 

Utility giveaway programs can increase buyer awareness but don’t create lasting market transformation 
by themselves, because they bypass normal market distribution routes. They may also undermine retail 
sales. (See 3.1.1.) 

If providing incentives, utilities should consider developing a program that focuses on retailers and 
manufacturers. This allows for a lower price to the consumer and involves manufacturers in the process. 
Retailers are another good focus for incentives since the incentives can be coordinated with retailer 
training. (See 3.1.3.) 

As with most new technologies, prices are highest initially when sales volumes are low and 
manufacturing processes may not be optimized. Manufacturers should keep in mind however that it’s 
hard for consumers to assign a value to a product (Le., know when they are getting a good deal) if price 
keeps fluctuating (from free to $25+). Utility rebates are likely to have exacerbated this problem with 
consumers. (See 2.2.1.) 

Energy efficiency is often not the leading factor in energy-efficient lighting sales. Safety, for example, 
led to 1 million units sold in a year for the 1998 introduction of ENERGY STAR torchieres. Product 
marketing should focus on the product attributes deemed most important by consumers. (See 4.1,4.6.2.) 

Products shouldn’t be given away unsolicited. Some action on the part of the consumer should be 
required, if not a purchase then mailing in a card. Action yields higher installation rates and greater 
awareness. (See 3.1.1.) 

Utility program or manufacturer field representatives can be a very helpful link between manufacturers 
and retailers; they can educate and train retailers, set up displays, distribute promotions, and iron out 
problems. (See 3.1.4,4.2.) 

Utilities have found that developing enthusiastic and ongoing retailer participation is a key to market 
introduction programs. Lighting manufacturers, who generally have regional sales staff, should ensure 
that these staff are well trained on the new technology and can provide information to retailers. Utilities 

7.3 
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have found that building retailer trust can take 2 to 3 years, so ongoing communications are important. 
(See 3.1.2,3.1.4.) 

Programs that start with low-quality, poor performing (often low-cost) products to keep costs down may 
find that this approach can backfire. It is difficult to convince consumers to buy something they once 
received for free, especially ifthe initial experience wasn’t apositive one. (See 2.1,2.2.1,3.1.1.) 

Design multi-year programs around the lighting season (Sept to April) not the calendar year. 
Coordinating these programs with national campaigns, such as the ENERGY STAR Change a Light, 
Change the World program can leverage efforts for greater recognition and sales. (See 2.5.2,3.6.3,54.2.) 

Lighting manufacturers, retailers, and utility energy efficiency programs should combine capabilities by 
crafting a more visible and attractive presence for efficient residential lighting products in retail outlets. 
Point-of-purchase displays and signage can be very helpful in driving initial sales. (See 3.2,4.2,4.3.) 

Several studies showed that retailers were a primary source of information about lighting for consumers 
but surveys of retailers showed that they felt inadequately prepared to discuss energy efficient lighting. 
Retailers need and want more training so that they can feel more knowledgeable about energy efficient 
lighting. They also want tools to get the message across to the consumer: in-store displays, signage, 
brochures, more informative packaging, etc. (See 2.5.1,4.2) 

The enthusiastic and on-going participation of retailers was recognized by energy eficiency groups and 
utilities as one of the building blocks of successful programs, and one that needs to be acknowledged 
sincerely and frequently. {See 3.1.2.) 

Consistency is important among overlapping incentive programs. Multiple programs with conflicting 
incentives can confuse and frustrate customers and make program delivery more complicated. (See 3.1.4, 
3.6.4.) 

Once regional efforts are in place, a new lighting technology with strong energy-saving potential is likely 
to benefit from regional support and coordinated approaches to promotional programs, versus a variety of 
approaches introduced by individual utilities. Lighting manufacturers should join forces with utilities and 
national energy efficiency programs (e.g., ENERGY STAR) for best results. (See 3.6.3,3.6.4,4.2,4.4.) 

Manufacturers are concerned about how to price LEDs so that retailers will get return on shelf space 
profit. 

7.4 Application to LEDs and Other New Lighting Technologies 
The following lessons learned are culled frominterviews PNNL conducted with product and marketing 
managers in the lighting divisions at Philips, GE, Osram Sylvania, and TCP in fall and winter 2005-2006 
based on their experiences developing and marketing CFLS. Although they all commented that LEDs are 
a developing technology currently restricted to niche applications, the insights they provided could be 
valuable to the lighting industry in seeking market acceptance of LEDs or other new lighting 
technologies. 

A lot of consumer research is needed to determine what the consumer does and does not know before the 
initial product launch so that the launch is done right the first time. 

Accurate incandescent equivalency on packaging is critical. 

Rely as much as possible on retailers for customer education. 

7.4 
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Industry collaboration, perhaps through NEMA, would be helpful, though difficult to achieve given the 
large number of manufacturers. 

Coordinate with energy-efficiency programs once products are available but don’t start before products 
are ready. 

Don’t rely on giveaways and coupons or other programs that confuse consumers about the actual retail 
price. If  the consumer’s first experience of the product is through a give-away or drastically reduced 
price coupon offer, they will balk at paying a high retail price next time. 

Avoid market introduction programs that distribute products outside normal retail channels, for example 
utility mail-order programs. 

Performance claims must be accurate. Don’t launch a product just because you can. Wait until 
performance issues are ironed out. 

Initial education and performance issues will be more difficult to iron out if many manufacturers are 
involved in the initial introduction of LEDs. 

Pricing is critical but tricky. For the manufacturer to make a profit on LEDs it must be priced low enough 
to encourage consumer demand but the retailer must be able to make money on it as well. 

Education, of both consumers and retailers, is critical. 

Understand that many people will not try a new product until price drops to a range near that of existing 
products providing similar functionality. 

Niche marketing is the best approach for now. 

7.5 
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Appendix A 

A Brief History of the Development of Fluorescent Lighting 

Incandescent lamps produce light from heat, in this case the heat created by electricity passing through a 
filament. Fluorescent lamps create light through a two-step process involving chemical reactions and the 
chemical phenomena known as fluorescence. All fluorescent lamps consist of a tube containing mercury 
vapor. When an electric charge passes through the mercury vapor, ultraviolet radiation is discharged. 
The UV strikes chemical phosphors coating the wall of the glass tube; these absorb the UV and 
"fluoresce" or emit light. 

In 1856, Heinrich Geissler developed what was probably the earliest ancestor of the fluorescent lamp 
when he obtained a bluish glow from a gas sealed in a tube excited by an induction coil. The French 
physicist Alexandre Becquerel experimented with coating electric discharge tubes with luminescent 
materials. At the 1893 World's Fair in Chicago, a type of light using fluorescence developed by Nikola 
Tesla was displayed. In 1894, D. McFarlane Moore created the Moore lamp, a commercial gas discharge 
lamp using nitrogen and carbon dioxide meant to compete with the incandescent light of his former boss 
Thomas Edison. In 1901 American Peter Cooper Hewitt demonstrated the low pressure mercury arc lamp, 
which was very close to the modem design hut not quite ready for residential use due to its bluish-green 
light. 

COOPER 
H L W I R S  11.1 " .Y?o"LI*C 

&-AI1 - d lad-r 11 P h i .  8n -.%%"I 1.m- ends &I' b a s  d m n d i h r  
Y. l l l  .I.. I _  ,,a, ..,. ,UI,,PI*' 

sw.m "rw," 1116rn,S co r.... W"Y,Un., *m ut.7 *h. *T..nKw 111mi 
n r r 4  dl.r .. . r . m , . ,  a , -  ( , I O  & . n o . " r - , , . , . ,  r . r .  " 0  1 1 1 "  1 1 1 m .  

Figure A.l. A drawing of Peter Cooper Hewitt's low-pressure mercury arc lamp taken from the patent 
application (patent 889,692 issued in 1901), called by some the very first prototype of today's 
modem fluorescent lamp.{2} 

In 1926 Edmund Germer and coworkers in Germany coated the tube with fluorescent powder which 
converts the ultraviolet light emitted by arare gas into better spectrally distributed light (also increasing 
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the pressure). General Electric bought the rights to Germer’s patent; GE’s George lnman and others made 
several improvements and filed their own patent in April 1936 for the first practical fluorescent lamp, 
which they began selling in 1938. Several others had patented various less successful versions of a 
fluorescent lamp, including Edison whose 1896 patent described a fluorescent lamp (never commercially 
produced) that used x-rays instead of mercury vapor to excite the phosphor. {2}{3} 

Fluorescent lighting caught on with commercial and industrial building owners due to its cost savings, but 
the lengthy tubes seemed impractical in residential settings. In the early and mid 1970s, General Electric, 
GTE Sylvania, Westinghouse, Philips, Lighting Technology Corporation, Spellman Electronics, and 
others filed patents on designs to shrink fluorescent lights. Most of these efforts proved impractical from 
a mass manufacturing standpoint, but gradually improvements were achieved, made possible in part by 
new developments in materials and manufacturing and the shrinking of electronic components. 
Successful compact fluorescent lamp designs were ultimately put fourth by Philips and Westinghouse and 
soon hy others. All of these designs required substantial investment in new production machinery, (4) a 
major reason for the high initial price of these lamps (4) and a likely factor in the speed (or lack thereof) 
with which manufacturers increased production of these new lamps. Some have speculated that Philips’ 
patent also kept prices high for a long time, since manufacturers owed royalties to them until the late 90 s 
or early 2000 s whenever they employed rare earth phosphors. 

Figure A.2. The “Spiral Lamp” developed by Edward Hammer at GE in 1976. Existing lamp machinery 
had difficulty making the fragile spiral, and GE felt that new machinery would be too 
expensive, so they shelved the design. However, spiral lamps appeared on the market in 1995 
as other manufacturers decided to see if the design could be competitive. Spiral CFL 
Smithsonian Institute image #lar2-2dl {4}  
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Appendix B 

A Timeline of Events in CFL History 

What 
Tungsten Light Bulb invented 
First Fluorescent tubes installed 
Fluorescents made available for wider sale. 
Compact Fluorescent "Spiral Lamp" design introduced but GE deems it too fragile to make with 
existing manufacturing technology. 
Hollister introduces magnetic-fluorescent lamp (but not manufactured) 
Phillips unveils first electronic ballast CFL 
Phillips starts using new rare earth phosphors that emit warmer color of light and increase light 
output 
GE produces first competing product 

Year 
1910 
1933 
1939 
1976 

1976 
1979 
1982 

1985 
Late Utilities start offering CFL bulbs to customers. '80s 

1990 April 22, 1990 Earth Day turning point in national consciousness about energy efficiency, climate 
change, ozone depletion. Three books (50 Simple Things You Can Do to Save the Earth, 
Consumer Guide to Home Energy Savings, and The Green Consumer) sell millions of copies, 
recommend CFLs. 

1990 Worldwide sales of CFLs = 83 million 
1991 CFLs have 1% of US bulb sales volume, 2% of world bulb sales. 
1995 Spiral lamps appeared on the market 
1997 Philips and TCP introduce dimmable screw-based CFLs 
1997 Worldwide sales of CFLs = 356 million 
1997 ENERGY STAR Residential Light Fixtures Program started. This brought a benchmark of lighting 

performance and quality as well as a clearly recognizable national brand to the marketplace. 
1998 
1998 
1999 

2000 
2000 

2001 

2001 

2001 
2001 
2001 

2001 
2001 

. 

ENERGY STAR torchieres hit the market and sell a million units by Sept 1999 
DOE'S Sub-compact CFL Technology Procurement program started, administered by PNNL 
The DOE ENERGY STAR screw base CFL program was launched. This continued to help the 
utilities and regional market transformation groups to rally their marketing strategies. 
Beginning of West Coast Energy Crisis 
Program for Evaluation and Analysis of Residential Lighting (PEARL) started in 2000 as a 
watchdog organization in response to complaints received by utility managers about the quality of 
ENERGY STAR rated products. 
DOE launches R-CFL Technology Procurement Project to encourage the development of reflector 
style CFLs that perform well in high heat applications, such as recessed can fixtures. 
EU imposes an anti-dumping duty of 66.1 % on CFL-I bulbs, so China turns to US resulting in glut 
of low-cost CFLs on US market. (EU Regulation 1470/2001) 
Rolling blackouts in California prompt massive regional CFL promotions and giveaways 
Drought in Northwest prompts regional CFLs programs due to hydro power shortages 
Change a Light, Change the World campaign launched with nationwide radio, tv and print 
advertising of ENERGY STAR CFLs. 
New ENERGY STAR requirements including third-party testing and interim life testing. 
US CFL sales surge to fourth quarter highs of 2.1% of national lamp market, to 8.5% in California 
and to 12% in Northwest. 
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2002 

2003 

2005 

CFL prices are down from $20+ per bulb in 1990 to $9 for a 4-pack without utility subsidy in mass 
merchandise stores like K-mart, Wal-Marl and Costco around the US. 
DOE, American Lighting Association, and Consortium for Energy Efficiency start CFL lighting 
fixture design competition called "Lighting for Tomorrow" 
EU extends the antidumping duty from 2001 to include shipments from Philippines, Pakistan, and 
Vietnam. Apparently some of the Chinese companies affected by the 2001 action had been 
shipping "kits" of partially manufactured CFLs to these countries for completion and sales. EU 
Regulation 866/2005 
Title 24 (California building code) updates take effect Oct 1,2005. Requires "high efficacy" lights 
in nearly every room in house. All CFLs must be pin-based, no screw based allowed. 

2005 
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