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I. Introduction

This paper summarizes key developments in the establishment of a U.S. market for halogen torchieres and the subsequent emergence of safer, energy efficient alternatives.  In this paper we estimate current sales of various types of torchieres, discuss progress toward transformation of the halogen torchiere market, summarize the role of electric utilities and regional efficiency organizations to date, and makes brief recommendations about ways to further accelerate that transformation.

There are a number of reasons for our focus on this relatively narrow component of the lighting fixture market:

· The safety risk presented by halogen torchieres provides a key supplemental motivation for the purchase of CFL torchieres.

· Torchieres are one of the most widely used residential light fixtures.

· Torchieres do not require the services of an electrician, making them an easy way to introduce consumers to the benefits of efficient lighting.

· Because their lighting is indirect, their light source remains invisible to most users, reducing the likelihood that they will reject it out-of-hand for being fluorescent.

· The absolute difference in power use between the halogen and fluorescent models is enormous, creating a highly attractive energy savings opportunity.

Indeed, compact fluorescent torchieres offer the potential to save about three-quarters of the 16 billion kilowatt-hours consumed by halogen torchieres each year.  This represents annual utility bill savings of more than $1 billion and carbon dioxide savings of 9 million tons per year.

II.  Background

The halogen floor lamp or torchiere reached the U.S. market in the mid-1980s from the lighting design houses of Italy.  Priced at hundreds of dollars, it was an elegant, “high tech” way to provide brilliant, white, indirect light in upscale homes.  By the late 1980’s the basic design had been copied by various factories in China and Taiwan, who were able to produce the product at a far lower cost.  These less expensive halogen torchieres began reaching the U.S. market in quantities of millions per year by the early 1990s, and prices fell first to $40, then $30, then $20, and eventually as low as $10 or $12 per fixture.

At these prices, halogen torchieres took the lighting market by storm, reaching sales of up to 20 million units per year in 1995, or more than 10% of the roughly 180 million light fixtures of all types sold nationwide each year.  Home improvement centers and discount stores routinely sold the products in prominent displays at the end of retail aisles, and used them as a means of building traffic, even if it meant making little or no profit on their sale.

By 1995-1996, evidence began to emerge that halogen torchieres were causing an unusual number of household fires.  There were four principal reasons:

1. The double-ended halogen bulbs typically included with torchieres were rated at 300 to 600 watts of power, which corresponded to filament operating temperatures of 750 to 1100 degrees F  -- higher than the combustion temperature of paper, cloth, wood, plastic and many other common household materials.

2. Their bulbs were prone to catastrophic failure if handled improperly during installation, which occasionally caused hot quartz fragments to scatter onto adjacent combustibles.

3. The torchiere design, with an open bowl elevated above eye level and tall enough to be near draperies and hanging plants, allowed combustible materials to come in close contact with the hot halogen bulb.

4. The torchiere design was somewhat more top-heavy and unstable than other floor lamps, increasing the risk that children, pets, strong winds through open windows, or earthquakes could tip over the fixtures and bring the hot halogen bulb in close proximity to combustible materials near floor level.

After a string of fires in the Phoenix area in 1996, Underwriters’ Laboratories (U.L.) barred the use of halogen bulbs consuming 500 watts or more in U.L. listed torchiere fixtures.  By early 1997, the market for new halogen torchieres was restricted largely to 300 watt models.  However, 500 watt replacement lamps (identical in size and price to 300 watt replacement lamps) continue to be widely sold, often with recommendations on their packaging that they be used in torchieres.  At the same time, the U.S. Consumer Product Safety Commission (CPSC) began pressuring U.L to in turn motivate manufacturers to make additional safety improvements.  U.L. imposed a new “cheesecloth test” in which layers of cheesecloth are draped over an operating lamp.  If charring or burning occurs, the fixture is not eligible for U.L. listing, greatly reducing the likelihood of its sale through retail stores. Manufacturers responded in a number of ways over the next three years, as successive revisions made the U.L. test increasingly stringent:

1. Employing tempered glass guards, instead of metal mesh screens, over the halogen bulb to better contain hot glass fragments from exploding halogen bulbs and to limit UV radiation exposure.

2. Mounting metal safety cages above the bowl of the torchiere to keep combustible materials further away from the hot halogen bulb.

3. Incorporating thermal cutoff switches to sense abnormally high temperatures and switch off the lamp.

4. Including position sensors to switch off the lamp in the event of a tip-over.

5. Adding numerous additional warnings and safety labels to encourage more careful use of halogen torchieres by purchasers.

A series of additional fires in 1996 and 1997, especially the January 1997 fire in the New York apartment of famous jazz musician Lionel Hampton, generated substantial negative publicity for halogen torchieres.  This led to the first perceptible drop in sales since the products had begun arriving in the U.S. from Asia. With lower sales volumes and the additional safety requirements, halogen torchiere became more expensive to make and retail prices began to rise. 

Manufacturers were also cajoled by the CPSC into paying for the cost of making and distributing perhaps a million free metal safety cages to past purchasers of halogen torchieres.  The need to recover the cost of the cages and litigation costs from cases brought by halogen torchiere fire victims also drove up prices.  The effect on sales was noticeable (see figure).
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The Emergence of Energy Star® Alternatives

The Environmental Protection Agency launched its Energy Star labeling program for residential light fixtures in March of 1997, making it possible for manufacturers to place the federal efficiency label on qualifying products.  Torchieres could earn this label by incorporating energy efficient light sources and offering at least two different levels of light output in addition to “off.”  Of the 12 charter Energy Star manufacturing partners, at least six announced plans to offer Energy Star-labeled torchieres.  These new products promised energy savings in typical applications of about $25 to $50 per year and far longer lamp life than their halogen alternatives.  But perhaps their most compelling market advantage was safety:  they operate about 80 percent cooler than halogen torchieres, reaching temperatures of only 100 to 200 degrees Fahrenheit.

After some early prototype development work at the Natural Resources Defense Council, Lawrence Berkeley National Laboratories (LBNL), Harvard University, and Energy Federation Incorporated (EFI), the first commercially ready compact fluorescent torchieres were developed in 1996-1997.  Emess came to market first in 1997 with a product designed at LBNL that utilized two 36 watt compact fluorescent lamps and a hi/lo switch.  This product sold extensively to universities and institutional customers, but had limited mass-market distribution beyond mail order catalogs because of its high price (about $80 to $100).  Emess subsequently introduced a fully dimmable 35 watt model with a single circular fluorescent lamp that did sell well in retail stores at a lower price (about $40 to $50).  Environmental Building News estimated that 100,000 of these units were sold in 1998, though that estimate is probably higher than what actually occurred.

Lights of America (LoA) followed with designs that incorporated both one and two circular fluorescent lamps, and sold them successfully through home improvement centers and mass market discounters.  The first generation LoA products with a single 30 watt circular lamp were not Energy Star compliant, but all subsequent models have borne the label.  The use of inexpensive circular lamps and high volume manufacturing have made it possible for LoA to achieve retail prices of about $30 to $40 – still higher than most halogen torchieres, but within the same realm.  A subsequent LoA design reduced the torchiere bowl and base weight significantly and incorporated a translucent polycarbonate reflector to further reduce cost.  Both of LoA’s dual circular lamp designs offer three-level switching and consume about 50 watts.

Energy Federation Inc. (EFI) teamed up with a Chinese manufacturer, GFL Lighting, to introduce torchieres with two and three 26 watt quad compact fluorescent lamps, based on a prototype designed by a Harvard engineering undergraduate student.  EFI’s products offered two or three levels of light output and were sold successfully through EFI’s mail order and internet-based sales channels.  EFI also arranged a number of bulk purchases by universities and institutional buyers.  Prices are approximately $40 to $80 per unit, depending on style.

Catalina Lighting ultimately introduced an Energy Star torchiere model as well, though it was greatly delayed by the late arrival of the 55 watt General Electric 2D lamp and dimmable ballast.  This lamp played a central role in the evolution of Energy Star torchieres, because it was the first to offer roughly comparable light output to the imported 300 watt halogen torchiere with a single compact fluorescent light source.  The Catalina product incorporates a translucent glass bowl and sells through office discount stores for approximately $70 to $80.

The other two charter Energy Star partners, Angelo Brothers and Kichler, did not end up developing Energy Star-compliant torchieres, though Kichler is still rumored to be considering such a move.  However, two additional key players have recently entered the marketplace:  Good Earth Lighting and General Electric.  Both are offering torchieres based on the 55 watt 2D lamp, and both have secured substantial regional and national distribution at list prices ranging from about $40 to $80.  General Electric only became an Energy Star partner in the middle of 1999, however, so much of its 1999 sales volume is technically not counted as Energy Star unit sales.  Also, one of GE’s models, sold specifically through Wal-Mart, offers only one level of light output and will therefore continue to be ineligible for the label.

Likewise, both Emess and GFL are now introducing products that utilize one or more circular lamps with a pair of small diameter tubes known by various names:  “circular biax,” “twin circular,” and “2C.”
  Both the 55 watt 2D and the twin circular lamps are very difficult to find on a replacement basis in retail stores, which may be constraining sales of the torchieres that incorporate them.

A handful of other manufacturers have shown fluorescent torchieres at recent lighting trade shows that do not bear the Energy Star label, either because they offer only a single light output level, or because the manufacturers have not yet signed an MOU with EPA.  Once stringent power quality requirements were removed from the Energy Star residential fixture specification in early 1999, it became substantially easier for many manufacturers to introduce qualifying products at competitive prices.  TCP and MaxLite appear to have benefited from this change, and have both introduced circular lamp models this year that will bear the Energy Star label.  Both are still seeking wider retail distribution, however.

IV.  The Role of Utilities and Efficiency Organizations

Electric utilities, regional market transformation groups, and their implementers have pursued a variety of approaches to encourage the sale of Energy Star torchieres.  Madison Gas & Electric encourages local retailers to stock them without utility incentives, but helps to promote participating retailers.  New England utilities pay instant consumer rebates of up to $20 in retail stores and also promote the products through mail order catalogs with similar discounts.  Utilities in California pay manufacturer incentives of $19 (up from $10 in early 1999).   The Northwest Energy Efficiency Alliance pays $10 manufacturer incentives.  Wisconsin Electric’s program utilizes a two-tiered manufacturer incentive system, offering $12 to some products and $20 to those with full dimming and/or light output exceeding that of a 300 watt halogen torchiere.  A nascent program in Illinois will follow a similar approach.  In total, perhaps $4 to $7 million is being invested by the nation’s utilities per year to encourage their customers to switch to Energy Star torchieres.

High-profile halogen torchiere turn-in events have been held at a number of locations in Wisconsin, California, Washington, and Massachusetts to encourage customers to recycle old halogen models and replace them with Energy Star models.  These events collect specific usage and demographic data from purchasers, and often offer additional instant discounts of $5 to purchasers that have also returned a halogen model.
  These events typically generate sales of more than 1,000 Energy Star torchieres in a day, and remove a similar number of halogens from the marketplace.  Additional events are pending in Illinois, California, and Oregon.

Virtually all incentive programs have been linked to the Energy Star label, encouraging manufacturers to make the necessary product improvements to earn that label.  Many of the programs have imposed an additional constraint:  that torchieres must provide at least 3,500 nominal lumens in order to earn incentives.  This constraint is intended to ensure approximate light output equivalence to the most common imported halogen models.

At the same time, some torchiere manufacturers have responded to the bad publicity and liability risks involved with halogen lamps by switching not to Energy Star compliant products but to torchieres that use regular incandescent light bulbs.  These incandescent torchieres draw lower wattage than halogen models (normally 150 watts), and (manufacturers hope) cause fewer safety concerns.  These incandescent torchieres tend to be much dimmer than a typical halogen torchiere or Energy Star compliant torchiere, and are therefore not directly comparable in performance.

As a result, there are now five operative categories of torchieres in the marketplace.  The linkage between the Energy Star label and market transformation programs has moved fluorescent torchiere development largely toward Energy Star models and toward fixtures with at least 3,500 lumens of nominal light output.  At the same time, the incandescent torchiere has grown significantly in popularity, with many manufacturers of halogen torchieres switching light source fittings in order to continue selling their production of torchiere fixture bodies.  The projected 1999 sales and prices can be summarized roughly as follows. 

Table 1 – Estimated Torchiere Sales and Prices by Type


CFL, non-Energy Star
CFL, Energy Star without utility incentives
CFL, Energy Star, with utility incentives

Incandescent
Halogen

1999 units sold

60,000
250,000
340,000
3 to 6 million
8 to 10 million

Typical price
$50 to $80
$30 to $90
$10 to $75
$15 to $40
$15 to $40

Typical wattage
30 to 35
30 to 80
50 to 80
150 to 200 (bulb not provided)
300

Including 1998 Energy Star torchiere sales of approximately 400,000 units, Ecos Consulting estimates that roughly a million of these products will have been sold cumulatively by the end of 1999.  Energy Star compliant products will thus achieve approximately 4% of the torchiere market in 1999 -- enough to represent a respectable foothold in the marketplace but not yet enough to ensure the products’ long term success.

Underwriters Laboratories and the Consumer Product Safety Commission have added significant momentum to the rise of Energy Star torchieres with their progressively tighter requirements over the last three years, but halogen manufacturers continue to find ways for their products to comply, even with the most recent round of revisions.  Likewise, neither U.L. nor the CPSC have mentioned the Energy Star option in their public statements about torchiere safety, so it is difficult to assess the impact they could have in ensuring the long-term viability of Energy Star torchieres. 

Perhaps the dominant factors driving current retailer decision-making about torchieres are not the Energy Star label or utility programs, but safety-related media stories and fear of current and future litigation.  In April 1999, the insurance companies for Wal-Mart and Cheyenne Lighting settled a lawsuit for $11 million involving severe injuries to a 4 year old girl from a halogen torchiere fire.
  At least 200 similar cases are pending, involving at least 31 deaths more than 100 personal injuries, and millions of dollars in property damage from more than 430 separate fire incidents.
 In total, these fires represent a potential liability to retailers and manufacturers of perhaps half a billion dollars – a far greater sum than the nation’s utilities can hope to deploy for torchiere efficiency efforts in the foreseeable future.

The result of early litigation efforts has been the near-total cessation of new halogen torchiere orders from retail stores operated by Wal-Mart and Home Depot – two of the most important retailers for such products over the past decade.  Other retailers are currently evaluating such a move.  Many that continue to offer halogen torchieres, like K-Mart and Target, have scaled back their inventory considerably, in many cases substituting incandescent models in similar styles and at similar price points.

Some retailers have joined efforts to market halogen torchiere turn-in events and even held their own events at stores.  A single Milwaukee Home Depot store sold 2,000 Energy Star torchieres in one week at such an event.  However, the subject remains a delicate one for retailers.  Those that continue to sell halogen torchieres find it difficult to support a marketing message that consumers should not longer buy these products.  By the same token, even those retailers that no longer market halogen torchieres are reluctant to say anything too forcefully regarding their safety record, since the retailers remain a likely target for pending litigation resulting from prior sales.

Efforts are underway with public housing authorities and military bases to arrange large-scale procurement and retrofit projects throughout the country.  Lawrence Berkeley National Laboratories has successfully arranged swaps at a number of military bases and universities.  A nascent effort to establish a large-scale procurement of Energy Star torchieres in New York City could likewise benefit other public housing authorities, in much the same way that an earlier refrigerator focused procurement did.

V.    Conclusions and Strategic Recommendations

Although the number of manufacturers and the variety of Energy Star products have increased significantly, a few substantial challenges remain in the marketplace.  Consumers need more reliable information about product lifetimes and light output.  Product breakage and early failure rates are still unacceptably high in many cases, undermining consumer confidence in Energy Star fixtures.  Consumers also need assurance that replacement lamps for their torchieres will be readily available at reasonable prices.

While the sales of halogen torchieres have decreased greatly, much of the current sales volume is being taken up by safer but inefficient incandescent torchieres.  These products frequently make a number of dubious environmental claims, confusing purchasers who might otherwise choose an Energy Star model.  If used with a 150 watt incandescent bulb (the maximum normally recommended on their label), these incandescent torchieres only provide about 2800 lumens of nominal light output, compared to approximately 3500 to 4000 lumens for most Energy Star models.

The market shift from 300 watt halogen torchieres to 150 watt incandescent models is not by itself a reason to claim that energy consumption has been reduced significantly.  Bulb companies are now marketing 200 watt screw-based halogen bulbs for the specific purpose of converting incandescent torchieres back to halogen.  Moreover, it seems likely that many customers are purchasing more than one inexpensive incandescent torchiere, further eroding likely energy savings. The market transformation community needs to market Energy Star products specifically against these models, probably on the basis of higher light output, greater comfort and convenience, and a legitimate claim to energy and environmental savings.  Energy Star models of 50 to 80 watts remain the greatest opportunity for cost effective energy savings with equivalent light output in the torchiere market.

We believe the key strategies that the market transformation community should pursue to ensure the continued success of Energy Star torchiere products in the marketplace are:

1. Transition from incentive based programs to marketing/informational programs.  Try to align programs to approximately consistent incentive levels and tracking requirements, qualifying requirements, and dates of operation. 
As stated earlier, most of the current utility and regional MT group program budgets are heavily weighted toward rebates.  Since this technology, CFL torchieres, is now produced by multiple manufacturers and stocked at most of the key retail outlets, we are no longer trying to pull products into the market place.  As such, we recommend the phase-out of rebates by early 2001 and a transition towards programs that are primarily marketing-based. 

While the recommendation for approximately consistent program designs across the country seems straightforward, it has proved surprisingly difficult to accomplish.  Some utilities offer incentives that represent as much as two-thirds of the typical retail price of qualifying torchieres, while others offer amounts closer to 20 to 40% of typical retail price.  In addition, while virtually all torchiere programs now utilize the Energy Star specification, utilities continue to differ in small but detrimental ways with regard to their preferences about product light output, power quality, and longevity.

Utilities and regulators also continue to make program funding and design decisions on a calendar year basis, bringing programs to a close precisely during the period (December) when sales are reaching a crescendo for the year.  Peak lighting sales occur between September and March.  By the time these programs are re-authorized or extended for the subsequent year, many months of valuable sales and marketing opportunities in the period January to March are often lost.

As long as utility programs offer different incentive levels and qualification requirements within the same state or region, it remains challenging if not prohibitive for manufacturers and retailers to coordinate advertising efforts keyed to a particular promotional price.  Simply put, if utilities and regional MT organizations want to transform markets, they need to orient their programs toward such markets and away from utility service territory boundaries, which are meaningless and confounding to retailers.

2. Establish a single national repository of information about past torchiere program results, which can inform future program designs anywhere in the country.  Develop a similar central point of contact (an individual or web page) regarding current program efforts, qualifications, incentive levels, eligible zip codes, and so forth.

Many manufacturers remain completely baffled about how to participate in efficiency programs.  During the course of this research, manufacturers asked, very pointedly and specifically, for a contact to which they could go for all the key information they need to be involved in these programs.  At the moment, no such individual or organization exists.

By the same token, it remains difficult to urge utilities toward common program designs, because evaluation reports and success stories are not routinely collected, analyzed and disseminated by a single institution.  Regulators and utility managers continue to make largely local decisions about how to run programs, set incentive levels, conduct marketing activities, and so forth, without much information about what has and has not worked in other regions and other program years.  The market would benefit greatly from an organization that tracked “best practice” in program design and made proactive recommendations about ways programs could be refined to improve that practice in future years.

3. Test product performance and longevity and publish the results widely

Energy Star torchieres will not gain a large share of the existing torchiere market place until they can credibly claim to meet or exceed customer expectations for product performance.  Some manufacturers have met this challenge head-on by offering warranties as long as five years and incorporating the kinds of features that purchasers had grown accustomed to with halogen torchieres (especially full range dimming).

But a particular level of light output is not required in the Energy Star specification and the issue remains relatively unaddressed.  Lawrence Berkeley National Laboratories and The Lighting Research Center have conducted some limited testing of torchieres in recent years, but those results have not yet been published and do not include a series of new models that have recently reached the marketplace.

Because halogen torchieres are, as a rule, the brightest residential light fixtures in popular use today, we should assume that brightness remains an issue of very high importance to their purchasers.  Yet manufacturers of Energy Star torchieres make widely disparate claims about light output on their packaging.  Most commonly, they discuss nominal light output, which fails to address the optical, thermal, and ballast losses that might diminish that light output in real world conditions.  Even when they do discuss total lumen output of their products, this does not tell the whole story.  We need to know how that light is distributed by the fixture (photometrics).

We encourage the Energy Star program and MT community to work together to develop a testing procedure, to begin systematic performance testing of torchiere products, and to widely disseminate the results.  

4. Sponsor halogen torchiere turn-ins and other participatory events to actively encourage a switch from one product type to another

Unless halogen torchieres are removed from usage, we cannot be certain that new Energy Star models are fully replacing existing electric load from halogens.  Participatory events like halogen torchiere turn-ins serve a number of valuable roles in efficiency programs:

· They extend the safety message far beyond audiences that could be reached with paid advertising alone.

· They help encourage retailers to become more active participants in programs, by showing them that Energy Star models can generate more store traffic than halogen torchieres can.

· They jump-start regional sales and promotional efforts, leading to a tremendous spike in retail sales in the weeks that follow.

· They give retailers a means of being proactive about their potential liability risk from past halogen torchiere sales.

· They provide an opportunity to co-promote and sell other efficient lighting products during these events..

A number of variations on halogen torchiere turn-in events have been tried to date, and the evidence suggests that there is no single correct way to conduct such programs.  The most important lesson is simply to tailor them to local conditions and give them a try.  

5.  Initiate a competitively-bid, volume procurement program that aggregates orders from large institutions
Our own experience suggests that tens of thousands of halogen torchieres remain in use in hotels, universities, corporate offices, military barracks, managed care facilities, and public housing authorities.  These problems will remain difficult to solve on a fixture-by-fixture basis, but could be addressed systematically through procurement.  Moreover, a single procurement of 50,000 or more units could easily lure additional manufacturers to the marketplace, improving the diversity of products available to other purchasers.
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