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I.  INTRODUCTION AND PURPOSE 

The intent of this document is to prepare participants for the dialogue phase of the Product Stewardship Institute’s (PSI’s) Thermostat Stewardship Initiative. It includes a problem statement, proposed project goals, dialogue process, and information obtained from the literature and 30 people PSI interviewed to gain a greater understanding of mercury thermostat management issues and potential solutions.  The contents of the Background Research Summary reflect varying perspectives on thermostat management and not a unanimous approach. 

II.  PROPOSED PROBLEM STATEMENT


Mercury is a potent neurotoxin capable of impairing childhood development when pregnant women or young children are exposed to the metal.  Collecting and recycling mercury-containing thermostats can prevent mercury releases that might otherwise occur during waste handling and disposal.  However, despite an existing industry take-back program, only a small fraction of mercury thermostats are currently collected and recycled at the end of their useful life.  Principal reasons for the low recycling rate are the lack of participation by electrical wholesalers and heating, ventilation, and air-conditioning (HVAC) contractors, and insufficient recycling opportunities for homeowners and demolition contractors. In addition, mercury-containing thermostats continue to be manufactured and sold in large, but declining, quantities.  
III.  PROPOSED PROJECT GOALS

The following goals are proposed for the Thermostat Stewardship Initiative:

(1) Increase the collection of mercury-containing thermostats from heating/ventilation/air conditioning (HVAC) contractors and their wholesalers through the Thermostat Recycling Corporation (TRC) program.

(2) Increase the collection of mercury-containing thermostats from homeowners, demolition contractors, and other non-HVAC contractors, through the TRC program and/or other mechanisms.
(3) Explore the benefits and costs of various types of thermostats, and identify the opportunities and viability of replacing mercury thermostats with non-mercury alternatives.

IV.  THE PSI DIALOGUE PROCESS

The Product Stewardship Institute’s (PSI’s) Thermostat Stewardship Initiative is devoted to bringing together key parties to jointly solve problems related to the management of mercury-containing thermostats.  PSI will manage a results-oriented dialogue between representatives from thermostat manufacturers, the Thermostat Recycling Corporation (TRC), retailers, HVAC wholesalers, HVAC contractors, building demolition contractors, government officials, and other key parties.  

PSI’s dialogue process involves a four-phased approach to meeting the project goals – (1) research and outreach; (2) dialogue; (3) implementation; and (4) monitoring progress. PSI received funding in the fall of 2003 to explore better management of mercury-containing thermostats.  This funding, provided by the Oregon Department of Environmental Quality, U.S. Environmental Protection Agency – Region V, Seattle Public Utilities, and King County (Washington) Department of Natural Resources, will enable PSI to complete Phase I (research and outreach) and two dialogue meetings as part of Phase II.  At the conclusion of these meetings, stakeholders will assess progress made and determine their interest to continue meeting.

PHASE I (Research and Outreach)

This Background Research Summary is the culmination of the first phase of the project. It highlights aspects of the literature and data searches conducted by PSI, and outlines key issues and potential solutions to address problems associated with managing mercury thermostats.  The issues and solutions were identified from the literature and 30 interviews with potential dialogue participants.  (See Appendix A for a list of stakeholder groups that PSI interviewed.)  The solutions presented in this report are for the sole purpose of promoting thought and discussion at two stakeholder meetings, and are not intended to define or limit discussion in the dialogue.  

PHASE II (Dialogue)

Current funding limits this PSI project to two stakeholder meetings.  This constraint will require stakeholders to select priority areas for discussion.  Progress made toward achieving each of the program goals will vary, depending on the number of issues the group chooses to address, the complexity of the potential solutions, the positions of the stakeholders in the process, and the level of effort that can be devoted to this process by the stakeholders between the two meetings.  It is expected that subsequent work will be required to address one or more program goals, in whole or in part.  At the conclusion of the two meetings, dialogue participants might agree to continue to meet, pending additional funding.

In preparation for the first stakeholder group meeting, PSI has grouped the potential solutions into three categories: (1) those strategies for which it is possible to reach agreement and initiate action within two meetings; (2) those for which the group could achieve significant progress within two meetings (individual initiatives or pilot projects); and 

(3) those for which it is unlikely that we will reach agreement within the two meetings. In preparation for this grouping, stakeholders were given the opportunity to prioritize strategies prior to the first dialogue meeting.

Possible dialogue outcomes include pilot projects with measurable results, follow up targeted research, model stakeholder partnerships or agreements, model state or local promotional campaigns, and agreed upon performance measures.  Mechanisms to memorialize these agreements might include letters of agreement or memoranda of understanding.  Consensus will be sought where possible, and is preferred for broad initiatives involving many parties.  However, consensus is not required for pilot projects or individual initiatives.
PHASE III and IV (Implementation and Monitoring): These phases will be conducted pending additional resources. 

V.  THE PROJECT TIMELINE


Work on the project began in the fall of 2003 when funding became available.  The background research and interviews conducted to prepare this report were performed during the fall of 2003 and the first part of 2004.  Stakeholders received a draft of this report for their review and comment in April 2004.  At that time, stakeholders were asked to complete a survey to identify their priorities for dialogue discussions.   Stakeholder meetings are scheduled for July 20-21 in Portland, Oregon, and October 26-27 in Chicago, Illinois.  A final Action Plan will be completed by the end of the year that summarizes the results of the two meetings and outlines options for further action, including next steps should stakeholders want to continue to meet.

VI.  BACKGROUND INFORMATION ON MERCURY THERMOSTATS

A.  Risks to Human Health and the Environment

Mercury is a potent neurotoxin capable of impairing childhood development when pregnant women or young children are exposed to the metal.
 The most significant pathway for human exposure is consumption of contaminated fish, resulting largely from atmospheric deposition onto land and water and subsequent bioaccumulation in the aquatic food chain.  Mercury is also toxic to wildlife, and has been linked to sharp reductions in reproductive levels in species that consume large quantities of fish, such as loons.
  Mercury releases to the air contributing to this atmospheric deposition originate from a variety of local, regional, national, and global sources, and are enabled by the ability of this metal to volatilize at room temperature.


In the U.S., 45 states have issued mercury fish consumption advisories, warning their citizens to restrict their intake of fish due to mercury contamination.  In 21 states, these advisories apply to all freshwater lakes and/or rivers, and in 12 states the advisories apply to all coastal waters.  In total, over 13 million lake acres, and almost 800,000 river miles are covered by the mercury fish advisories.
  Primarily due to maternal fish ingestion, the number of babies born each year in the United States with mercury in their blood at levels posing adverse developmental risks may be as high as 630,000 (an estimated 15.7% of annual births).

B.  Mercury in Thermostats


In thermostats, mercury is used as a component of a mechanical tilt switch, consisting of a glass bulb filled with inert gas and approximately three grams of mercury.  This switch activates the heating/cooling equipment connected to the thermostat by following the rotation of a bimetal piece to which it is mounted, and opening or closing an electrical circuit depending on the position of the mercury in the switch.  Single-stage systems, where a thermostat controls only heating or cooling, typically require one switch.  Multi-stage heating and cooling systems generally require more than one switch.
  

Since some thermostats have multiple switches, a mercury thermostat contains, on average, approximately four grams of mercury.
  Precise estimates of the number of thermostats currently in use are not available due to a lack of publicly available historic sales data from the principal mercury thermostat manufacturers.  The most popular mercury thermostat, the Honeywell T-87 round thermostat, was introduced in 1953.  Nevertheless, it is clear that mercury thermostats constitute one of the larger mercury product reservoirs, warranting proper management to prevent or minimize environmental releases.  In 1994, The U.S. Environmental Protection Agency (US EPA) estimated that 63 million mercury thermostats were in use within the residential sector alone.
  Stakeholder interviews indicated that millions more could now be in use nationally.
  In its comments on the first draft of the Global Mercury Assessment report prepared by the United Nations Environment Programme, the U.S. government estimated that there are 230 tons of mercury in the current domestic mercury thermostat inventory.

C.  The Need for Proper Management

Without proper management, mercury may be released into the environment at the end of a thermostat’s useful life during waste handling and/or disposal.  Waste compaction in a packer truck, at a transfer station, or at a landfill could easily lead to breakage of the glass tube in the switch and to the subsequent release of mercury into the air.  Municipal waste incinerators can also release mercury from thermostats into the atmosphere in the combustion process, although these emissions have been lowered dramatically by recent state and federal pollution control requirements.  While there are no precise emission estimates attributable to mercury thermostats, stakeholders interviewed for this report agreed on the need to collect and recycle mercury thermostats to minimize mercury releases. 
D.  Financial Considerations


The collection and recycling of used mercury thermostats costs money.  Therefore, costs associated with potential program enhancements will be a matter of concern for all dialogue participants.  Currently, these costs are borne primarily by the three mercury thermostat manufacturers that support the industry-run TRC collection program (described below) and state and local government agencies around the country that run their own special collections. These programs, however, only cover a small portion of the thermostats that need to be collected.  It should be recognized that the current price paid for mercury thermostats does not fully reflect the costs associated with managing them properly at the product’s end-of-life and/or the environmental consequences of improper management.   

E.  Thermostat Sales

The thermostat market consists of mechanical and electronic thermostats.  Mercury thermostats are one form of mechanical thermostat.  The non-mercury mechanical thermostat typically has a bimetal mechanical snap switch that makes or breaks the electric flow to the heating/cooling equipment.   Electronic thermostats are either programmable or non-programmable, and do not contain mercury switches.

Although the market for mercury thermostats has declined annually, mercury thermostats continue to be sold.  Factors contributing to sales include customer familiarity, ease of use, and the lower retail price relative to other types of thermostats.  In particular, the low price encourages contractors to install mercury thermostats for new construction.  While new construction accounts for about 30% of sales revenue generally, it accounted for half of sales revenues for mechanical thermostats in 2002.

Mercury thermostats sales are declining due to customer demand for non-mercury alternatives, energy conservation considerations, and state legislation restricting mercury product sales.  Industry experts expect that these factors and others (such as growing comfort with electronic products) will eventually cause the use of mercury thermostats to be discontinued.
  At the present time, however, the larger thermostat manufacturers have indicated that they would only discontinue mercury thermostat sales if the market becomes unprofitable.

In 2002, a total of 17.4 million thermostats were shipped for sale in the United States and Canada, and 5.6 million of these were mechanical units.  The residential sector accounted for 92.5% of the mechanical thermostat sales.
  

According to mercury product notification forms submitted to NEWMOA, as required by state law in parts of the northeast, the three largest mercury thermostat manufacturers (Honeywell, General Electric, White-Rodgers) used 28,441 pounds of mercury to produce their thermostats in calendar year 2001.  Assuming 4 grams per thermostat, this equals approximately 3,228,000 mercury thermostats produced that year.  The next largest mercury thermostat manufacturers as reported to NEWMOA were PGI Controls, reporting the use of 210,300 grams of mercury corresponding to approximately 52,575 thermostats, and TPI Corporation, reporting 26,800 grams used, which corresponds to about 6,700 thermostats.  Other manufacturers of mechanical thermostats (but not necessarily mercury thermostats) are Invensys, Lux Products, Hunter Fan, Columbus Electric Manufacturing, and Danfoss.
  

According to a recent industry study, Honeywell alone accounts for half of the mechanical sales market.
  On a unit production basis, this study anticipates a market decline for mechanical thermostats of 6.9%/yr through 2009.

VII. INDUSTRY TAKE-BACK PROGRAM – CONTRACTORS AND WHOLESALERS

A.  General Description
To increase the collection and recycling of retired mercury thermostats, the three largest mercury thermostat manufacturers – Honeywell, General Electric, and White Rodgers – established a non-profit entity called the Thermostat Recycling Corporation (TRC).  This endeavor was one of the first industry-funded, voluntary take-back programs established in the United States and was applauded as a model program when it began in 1998.
 The TRC Board of Directors consists of representatives of the three founding manufacturers.


Under the program, thermostat wholesalers voluntarily enroll to receive a TRC-supplied container for thermostat collection.  HVAC contractors are then encouraged to drop off mercury thermostats at participating wholesaler locations when they purchase new thermostats or other supplies.  When the collection container is full, the wholesaler ships it, at TRC expense, to a Honeywell facility in Minnesota, where the thermostat is dismantled and the mercury switch is sent to a commercial mercury recovery facility.  Recently, an average of 38 thermostats were returned per container.   TRC lists participating wholesalers on a website database, and provides a new box to the wholesaler after receipt of the shipped container.  The out-of-pocket cost for the participating wholesaler is limited to a one-time $15.00 charge for the initial collection box.


The program began in nine states at its inception in 1998, including the EPA Region V states of Minnesota, Indiana, Michigan, Ohio, Illinois, and Wisconsin.  Other initial states included Florida, Iowa, and North Dakota. TRC expanded to an additional 13 states in 2000, and became a national program (excluding Alaska and Hawaii) in 2001.  The number of thermostats and the amount of mercury collected and recycled annually has increased over time as the program has expanded and taken root.  From 2001-2003, the number of thermostats collected nationally each year has increased from 31,611 to 64,957.  Since its inception, TRC has collected over 250,000 thermostats and recycled over 2,215 pounds of mercury.  As of the end of 2003, 1,714 TRC containers were located in over 1,000 wholesaler locations across the lower 48 states.
  Still, there appear to be opportunities to substantially increase thermostat collection.

B.  TRC Program Costs


TRC incurs both fixed and variable costs to administer the program.  TRC pays for a portion of time for its one staff person, who is the Executive Director of TRC as well as an employee of the National Electrical Manufacturers Association (NEMA).  Fixed costs also include insurance. Variable costs include the expenses associated with dismantling the thermostats and recycling the mercury switches.
  Since variable costs are allocated based on the percentage of thermostats returned by brand, Honeywell provides the majority of financial support for the program.  The only income generated by the program comes from the $15.00 fee from new participating wholesalers, and interest earned on a checking account. 

At present, while the principal three mercury thermostat manufacturers support the TRC program, there are other (albeit much smaller) mercury thermostat manufacturers, such as PSI Controls and Invensys, which do not participate in the program. TRC provides proper recycling for any brand of thermostat brought to the program, but the non-member companies have not borne any financial responsibility for their product.

C. Wholesaler and Contractor Participation

The TRC program was principally designed to serve the wholesaler/contractor distribution chain based on market studies showing this was the distribution system (and potential return system) that could retrieve the greatest number of thermostats. While this remains the primary distribution chain, an increasing number of do-it-yourselfers replace thermostats with units purchased at retail stores.  In addition, for some entities outside of the wholesaler/contractor chain, such as small demolition contractors, the cost and inconvenience of properly managing mercury thermostats may present a financial disincentive for taking appropriate action.  

D.  Program Promotion
TRC Program Promotion: To encourage wholesaler and contractor participation, TRC undertook a variety of promotional activities, much of which occurred at program inception.  To identify HVAC wholesalers across the United States, TRC purchased a mailing list of businesses from a commercial vendor, and supplemented it with names from other sources, including an HVAC wholesaler association, state agencies, and directory information.
  In addition, TRC worked with national HVAC member associations to distribute information to their members and prepared printed materials for distribution.  TRC maintains a section of the NEMA website (http://www.nema.org/index_nema.cfm/664/) from which interested parties can download information about the program, including a list of participating wholesalers.  Several times per year, TRC issues a press release regarding the progress of the program.  Principal ongoing promotional activities include the twice per year progress reports and manufacturer promotion that may be undertaken by company sales representatives.  

Government Promotion of TRC Program: State and local government officials have played a key role in TRC promotional activities in some areas.  Examples of government efforts cited by TRC include the purchase and distribution to wholesalers of TRC collection bins (e.g., Vermont, New Hampshire, Maine, King County WA), wholesaler and/or contractor pledge programs (e.g., Indiana, Wisconsin), and outreach to wholesalers and contractors through local household hazardous waste (HHW) or recycling programs (e.g., Florida, Dane County WI.).
  

Under the Indiana Pledge program, wholesalers and contractors are asked to sign a commitment to educate the public about the hazards of mercury, encourage the public to replace unusable or unwanted mercury thermostats with non-mercury alternatives, ensure that the mercury thermostats are recycled through the TRC program, and stock a supply of non-mercury thermostats. The state sends out annual mailings, prepares promotional materials, maintains a website, and attends regional meetings of suppliers and contractors to encourage both wholesaler and contractor participation in the TRC program.
  As of 2003, 43 wholesale stores and 144 contractor firms signed the Indiana pledge. More information on the Indiana Pledge program is available on the Department of Environmental Management mercury website: www.in.gov/idem/mercury/programs/hvac/index.html.

At the local level, King County, WA recently conducted a wholesaler promotional campaign, including paying the $15.00 wholesaler start-up fee, and all but one company agreed to participate in the TRC program.  King County is now conducting follow-up outreach to ensure continued participation by the wholesalers.  In addition, King County mailed brochures about the program to 5,000 HVAC contractors twice during 2003, placed items in five trade association newsletters, had a display at a contractor dinner, and handed out brochures at monthly contractor meetings.
  In Dane County, Wisconsin, officials sent letters to contractors and wholesalers, and conducted related outreach activities, boosting its collection amount from 4.5 pounds in 2001 to 16.65 pounds in 2002.

TRC seeks and assists government promotional efforts, although it does not systematically monitor or track such efforts.  Some states, for example, have not undertaken any significant promotional activities, or have discontinued them.  The result has been significant variation in program promotion among states and localities, as well as outreach costs for these governments. 

Roles and Responsibilities for Program Promotion:  There is no common understanding among stakeholders regarding appropriate roles and responsibilities in TRC program promotion.  The Maine Department of Environmental Protection (MDEP) indicated in its report on wholesaler opinions of the program in that state, “[t]here is a lack of identity of who ‘owns’ the TRC program among those participating in the program,” leading to a vacuum in providing timely and useful information.
 Governments generally believe that TRC should be principally responsible for program promotion, since it is their program and TRC members (the manufacturers) are better situated through their sales relationships to reach the wholesaler/contractor audiences than are government environmental agencies.  TRC, however, believes that state and local government agencies should be the “foot soldiers” marketing the program within their jurisdictions because of their closer proximity to these audiences.  

Promotion through Licensing and Energy Conservation Programs:  In preparation for this report, PSI evaluated two state government programs that often regularly interact with HVAC contractors – professional licensing and energy conservation – and found that at least one program might provide opportunities for education and outreach on the TRC program.  

State Professional Licensing: The extent to which professionals performing thermostat replacements are licensed by the state, required to take exams, and/or are subject to periodic continuing education requirements varies from state to state.  In states with such requirements, these present educational opportunities for state environmental agencies to reach “captive” audiences.  

Professional testing and educational programs offer an opportunity to inform those who install thermostats about proper management options.  Where continuing education is required, contractors can typically select from many approved courses offered by professional training organizations addressing a variety of related topics.  For this reason, there will be a need to identify and persuade the various organizations offering these courses to include information on mercury thermostat recycling.  In addition, until applicable building or electrical code requirements are amended to recommend mercury thermostat recycling, there may be a reluctance to include recycling information in testing or instructional activities.
  

Some state professional licensing officials already routinely meet with regional groups of contractors, or their associations, as a way of communicating code changes and other program developments. Another communication tool used by licensing agencies is the preparation of periodic, web-based reports.  Incorporating thermostat recycling education into these existing programs can be a cost-effective way to reach significant numbers of contractors.

State Energy Conservation Programs:  In theory, promotion of mercury thermostat recycling through energy conservation programs that involve the upgrading of HVAC equipment presents an ideal opportunity to reach HVAC contractors.  However, through the interview process, PSI learned that most energy conservation programs involving the residential sector (at least in the Midwest and Northwest regions of the country) typically target appliances and lighting, but not thermostats. 

In Wisconsin, the state Department of Administration received a grant to encourage mercury thermostat recycling by educating HVAC contractors participating in energy conservation programs that potentially include the replacement of thermostats as part of heating/cooling equipment installation.  Almost 800 contractors participate in the residential sector programs alone.  Outreach to participating contractors was conducted through personal visits, letters, and group meetings, beginning in the fall of 2002 and extending into 2003.  

Program efforts achieved mixed results based on follow-up conducted by the state.  TRC reported 1,700 fewer thermostats (a decrease of 25%) returned from Wisconsin in 2003 versus 2002, which could indicate that some of the outreach efforts may have had a limited effect.  State officials suggest that including mercury recycling in contractual agreements with participating contractors may be helpful, but it would need to be accompanied by a reporting requirement on the number of thermostats recycled to ensure the provisions are enforced.  


E.  Wholesaler Activities

TRC containers are located at over 1,000 wholesaler stores,
 representing between 14-18% of the estimated 5,700 to 7,100 wholesaler locations nationwide.
  Recent surveys of wholesalers conducted in Maine and Oregon confirm these national data.  In both cases, participating wholesalers found the TRC program easy to implement.  However, both surveys reported low wholesaler participation in the program.  In Maine, 27 of 38 wholesalers in the state (representing 71%) were not participating in the program, with the principal reason being a lack of awareness.
  In Oregon, 60% of wholesalers surveyed were not participating in the TRC program and, for all of these firms, the survey call was their first introduction to the program.
  Those interviewed generally believe that the principal reasons for wholesaler non-participation are a lack of information about the health and environmental benefits of collecting thermostats and/or that suppliers are making a business decision that participating is not in their self-interest.  Similar modest wholesaler participation rates have been reported throughout New England.
  


Available evidence indicates that ongoing program promotion is needed to sustain wholesaler involvement, and that the lack of program outreach has led a number of wholesalers to drop their participation or to be unaware of key program information. For example, in Ohio, four of 38 wholesalers listed in 2001 on the TRC website as participating responded to a subsequent state survey that they were no longer participating, and an additional two suppliers did not know where to send the boxes when they became full.
  In New England, 12 of 74 wholesalers (14%) responding to a similar survey indicated that they were no longer participating, and an additional three wholesalers did not know where to send the full boxes.
  More recently, a 2003 survey found one-third of Massachusetts wholesalers listed on the TRC website were no longer participating in the program.
  In addition, the vast majority of Oregon participating wholesalers surveyed (88.2%) did not know whom to contact if they had questions or needed additional information about the program.

Manufacturers are in a position to promote the TRC program to wholesalers, since they often provide them with information.  In Maine, Honeywell targeted certain wholesalers in that state after TRC performed its initial outreach efforts, offering discounts on new purchases to new TRC program participants.  The promotion enjoyed limited success, resulting in 2 new wholesalers in the program, out of 11 in Maine now participating.
  Some state and local government agencies may also be willing to contact wholesalers to encourage their participation in the TRC program.  
F.  Contractor Activities

HVAC contractor surveys in Maine and Oregon, as well as PSI interviews, all indicate that current participants in the TRC program generally view the program very favorably, indicating that participation is simple and convenient.  In Oregon, about two-thirds of participating contractors responding to the state survey rated the TRC program as “very good” or “excellent,” and over three-quarters of these respondents indicated that participation in the program was “very easy” or “quite easy.”

However, contractor participation is low in the TRC program.  For example, the Maine wholesaler survey indicated that two of nine participating wholesalers believed that none of the contractors they served participated in the program and, on average, the nine wholesalers believed that only 26% of HVAC contractors they served dropped off their mercury thermostats.
  Based on a separate survey of HVAC contractors, the Maine Department of Environmental Protection found that only about 26-29% were participating in the TRC program.
  About two-thirds of non-participating contractors who responded to the Maine survey had never heard of the TRC program, and a similar percentage indicated they would likely participate once they had more information.
 

Similarly, all participating wholesalers surveyed by the Oregon Environmental Council indicated that fewer than half of the contractors they serve return their thermostats to them for recycling, and one-third of the respondents estimated contractor participation at less than 10%.
  A survey of HVAC contractors by the Oregon Department of Environmental Quality indicated that the single most important reason for contractor non-participation was a lack of awareness of the program, and most were likely to participate once sufficient information was provided.
  Forty-three percent of respondents indicated that they weren’t aware of the program, and 56% of those respondents indicated that they were “very likely” to participate based on the knowledge they had gained from the survey.

Interviews conducted by PSI supported the Oregon and Maine survey findings.  None of the contractors interviewed believed there was widespread participation within their profession, and lack of sufficient information was believed to be a significant factor. 


The lack of convenient wholesaler drop-off locations appears to be another significant contributor to low contractor participation rates.  For example, according to the Oregon DEQ contractor survey, almost three-quarters of non-participating contractors agree or strongly agree (over half strongly agree) that they would recycle a lot more thermostats if TRC boxes were located at their place of business.  The State of Maine found strong support for placement of collection boxes at contractor locations from both its contractor survey and a stakeholder group.
  As a general rule, a firm with 10 or more technicians will replace a minimum of one mercury thermostat per week, or over 50 thermostats annually.  This quantity would result in filling a box every 1-2 years, a comparable rate to many wholesalers currently participating in the TRC program.


PSI prepared maps of Oregon and the US EPA Region V states illustrating the location of participating wholesalers (see Appendices B-H).   Based on these maps and discussions with state officials, there are gaps in geographic coverage, including the following:  

· The Toledo area and the southeastern part of Ohio; 

· The Evansville, Richmond, Terra Haute and Chicago regions of Indiana;

· Springfield, East St. Louis, Rock Island, Champaign County, Carbondale County, Coles County, Macon County, and northern parts of Illinois; 

· Racine and Kenosha Counties in Wisconsin;

· Five communities of over 50,000 residents in Oregon (Beaverton, Corvallis, Gresham, Hillsboro, and Springfield).  

It is also unclear whether large urban areas are adequately covered if they are served by a small number of participating stores.  

Several additional issues were raised related to contractor involvement.  The TRC facility that accepts thermostats for recycling has sent instructions to wholesalers indicating that they only take intact thermostats and not those missing the face due to end-of-life handling.  In addition, a wholesaler suggested the need for a one-time pick-up program for mercury switches that have been removed from the thermostats, which some contractors may have been storing for years because of a lack of an appropriate and affordable management option.  This one-time pick-up would need to be performed outside of the base TRC program owing to the universal waste requirements governing the TRC program.  

Several stakeholders raised the issue of whether contractors who purchase supplies through delivery services and do not routinely visit wholesaler outlets are adequately served.  However, based on other interviews, PSI learned that participating wholesalers typically accept the return of mercury thermostats with the delivery service. 

G.  Program Performance Measures

Developing performance goals is an essential component for measuring the success of any recycling program.  Without clear program performance metrics and goals, and a firm concept of program “success,” stakeholders will invariably come to different conclusions based on the same data. TRC measures this success in terms of continued growth in wholesaler participation and the number of thermostats collected.  By contrast, some stakeholders measure success by the number of thermostats collected in relation to the estimated number of discarded mercury thermostats.  

The task of developing performance metrics for this program would benefit from good historic sales data that could be used to estimate the number of thermostats discarded annually.  Ideally, these data would reflect regional differences in fuel mixes, energy conservation programs, and other factors.  In the case of thermostats, using current replacement market information may lessen the complexity of estimating the number of thermostats discarded annually.  For example, using data from the 2003 Frost and Sullivan report, about 9 million residential thermostats were sold for the replacement market in this country during 2002.
 If 75% of replaced thermostats were mercury, over 6.7 million mercury thermostats were retired in 2002. 

  
There are several published estimates of thermostats discarded annually.  A 1994 US EPA report estimated that 90% of the 3-5 million thermostats replaced annually were from residential use.
  A published report by the New York Academy of Sciences estimated the number of mercury thermostats discarded nationwide annually at 2-3 million.
  The Frost and Sullivan data suggest these estimates may be low.

There are a variety of ways to measure program success, and participants are expected to discuss these during the dialogue (see Table 1). One way is to use the results of a high performing program as the goal for all other programs to meet, then stretching this goal higher over time.  

H.  Incentives and Disincentives for Take-back
Some contractors that PSI interviewed believe that a mix between incentives (e.g., financial) and disincentives are needed to encourage contractors to recycle mercury thermostats through the TRC program.  The incentive model most often mentioned is similar to sales promotional campaigns conducted by thermostat manufacturers.  Disincentives, on the other hand, could involve the enactment of mercury thermostat disposal bans at the state or local levels and enforcement of the bans by the appropriate governmental agency.  

Without incentives or disincentives, participation may level off or decrease, as it seems to have done in 2003 in longer standing, heavily promoted states like Minnesota, Wisconsin, and Florida, although analysis of 2004 data for these states will determine if this one-year decline is a trend. PSI analysis shows that state programs with strong promotional efforts (Indiana, Wisconsin) have not performed to the level necessary to collect most thermostats without additional program efforts.
  (See Appendix I for TRC program capture rates for the 2002-2003 time period.)  At this juncture, the appropriate mix of incentives and penalties necessary to boost TRC program performance has not been subject to pilot testing.  Developing performance measures and testing potential incentive/penalty models in well-promoted states could make a significant contribution to future deliberations regarding “next steps” for the TRC program.  

Program Incentives: There may be limits to HVAC contractor participation without some financial incentive associated with returning mercury thermostats.
  The majority of Oregon wholesalers (87% of participating firms and 77% of non-participating firms) supported this view that a small monetary incentive would be an effective way of increasing contractor participation.
  

Table 1: Comparison of possible performance criteria 
	Criteria
	Advantage
	Disadvantage
	Comments

	Capture rates of discarded thermostats
	Best measure of thermostats collected relative to number needing proper management.  
	Lack of agreement on the methodology to use to calculate the number of mercury thermostats that need to be managed. 
	Need manufacturers to provide historic and/or current data on mercury thermostat sales, although use of current sales data for the replacement market may lessen need for detailed historic data.

	Rate of thermostat collection by the  best performing programs in the country
	The benchmarks are in place; high-performing programs can be replicated, and goals can be “stretched” as programs evolve. 
	Programs may not have reached a point where “success” can be declared. 
	The “best” programs can be categorized by wholesalers, county, or state.

	Growth in number of thermostats collected over time


	These data are already tracked by TRC.
	Does not measure the number recovered relative to the number needing proper management (e.g., recovery rates).
	Need historical sales data to place number collected in some context. 

	Number or percentage of participating wholesalers.
	TRC already tracks the number of wholesalers, although the number of actual participants vary over time. 
	The metric does not measure actual program results. 
	Participation activity can change with staffing changes. 

	Percentage of participating HVAC contractors as determined by survey or comparable means.
	This would provide a clearer picture of progress than wholesaler participation, since contractors are usually the ones removing the mercury thermostats from service. 
	It may be very difficult to verify HVAC contractor participation, particularly in large states. 
	Sampling could be used to determine participation rates for the specific geographic area of concern, or nationally.


One existing thermostat manufacturer promotion program – the Honeywell “points” program – could serve as the basis for a national program to increase contractor participation in the TRC program.  Through the Points Program, Honeywell provides prizes (e.g., discounts on purchases, clothing, power tools) to contractors who purchase thermostats covered by the promotional campaign.  The company uses this technique to drive sales of new products or strategically increase sales of existing products.  

States where the TRC program has been in existence and promoted for a significant period of time (e.g., Indiana) may present an opportunity to pilot test this incentive model.  If stakeholders want to pursue the concept of the Points Program, or any other program to boost contractor recycling, it would need to be designed to be in compliance with the Robinson Act, which prohibits a manufacturer from offering financial incentives to some contractors but not others.  A second potential issue involves the additional recordkeeping that may be required of wholesalers in order to implement the incentive program. 

Program Disincentives:  Program requirements can be placed on a variety of entities.  For example, HVAC contractors in Oregon are required to properly dispose of thermostats or risk enforcement action.  Disposal bans against waste haulers are another option, especially when coupled with convenient recycling opportunities and financial incentives. A benefit of a disposal ban on thermostats would be its educational value.  Disposal bans send the signal to consumers, waste haulers, and others that the waste should be handled in a special manner.  Enforcing disposal bans against HVAC contractors, however, can be difficult because of the challenge of detecting and proving a violation.  

The legality of disposing of mercury thermostats as a solid waste under federal law is complex.  First, while household waste is exempt from federal hazardous waste regulation, it is not entirely clear whether mercury thermostats removed from households but subsequently managed by contractors fall within the household waste regulatory exclusion.
  Second, the quantity of thermostats disposed along with other potentially hazardous wastes can determine whether the generator falls within the so-called “very small quantity” exclusion from hazardous waste management.
  And third, even if the quantity threshold is exceeded, the testing procedure used to determine if a waste exhibits the toxicity characteristic (and is thereby deemed “hazardous”) may not fully measure the presence of mercury in its elemental form.  

These ambiguities in federal law, along with comparable difficulties under some state hazardous waste requirements, have led some state and local jurisdictions to enact specific disposal prohibitions for thermostats and other mercury-containing products.  Maine and Minnesota are two states with such statutory prohibitions.  Both apply to wastes generated by businesses and households, although in Maine the effective date for the household prohibition is later to allow for the development of an HHW collection infrastructure.  Even with these statutory changes, enforcement remains challenging because of the difficulties of catching someone in the act.

VIII.  TAKE-BACK PROGRAMS FOR DEMOLITION CONTRACTORS

A. Background

According to the US EPA, approximately 245,000 residential structures and 44,000 non-residential structures are demolished annually in the United States.
  Given the typical age of these structures, the extent of market penetration of mercury thermostats in the residential sector, and the potential for some non-residential structures to have many mercury thermostats, it is quite possible that several hundred thousand mercury thermostats may be in these structures prior to destruction.  While this quantity represents a relatively small portion of the total number of mercury thermostats discarded annually, it nevertheless represents a significant mercury reservoir warranting appropriate management.

On larger demolition jobs where a number of materials are removed, the removal of thermostats will typically be identified in the bid.  However, on small jobs, there may be a reluctance on the part of building owners to act as generators and assume financial responsibility for hazardous waste management. This attitude encourages low bidders to avoid hazardous waste management costs by ignoring mercury thermostats and other materials that should be removed.  

Mercury thermostat recycling programs generally have not targeted demolition contractors for program promotion.  To the extent that demolition contractors remove mercury thermostats from structures, they are managed as hazardous wastes and transported offsite by commercial waste management firms.  Since hazardous waste management can be costly, there may be an economic incentive for some contractors to demolish structures with the mercury thermostats still on the wall.  

Mercury thermostat recycling is less expensive than hazardous waste disposal, and demolition contractors could probably dispose of thermostats free if they took them to HVAC wholesalers.  Although TRC encourages its participating wholesalers to accept thermostats from demolition contractors, few contractors are aware of this option and the participating wholesaler locations may not be convenient for them.  The placement of TRC boxes at large demolition contractor locations could improve the visibility and convenience of mercury thermostat recycling, and remove the financial disincentive of managing these thermostats as a hazardous waste.  Demolition contractors indicated that having a convenient way of managing mercury thermostats that was either free or at low-cost would improve the way mercury thermostats are now handled.  

PSI identified the following mechanisms for educating demolition contractors: (1) integrating mercury thermostat recycling into state asbestos abatement program activities; and (2) taking advantage of existing communication and educational opportunities offered by the National Association for Demolition Contractors and other trade associations.

B.  Working with Asbestos Abatement Programs

Minnesota provides a good example of asbestos program integration. Demolition notification forms required by the Minnesota Pollution Control Agency (MPCA) pursuant to state asbestos regulations request identification of the firm handling mercury removal at the location, and list a variety of mercury-added products, such as thermostats, that can be found in building demolition or remodeling projects.  In addition, MPCA produced a pre-demolition environmental checklist and guide, which identifies the likely sources of mercury, PCBs, asbestos, and other environmental hazards that are often found in old buildings.  MPCA organizes numerous industry seminars and annual demolition conferences to keep the regulated community informed of program developments.  These events are widely attended by contractors doing business in the state.  

According to one person interviewed, the level playing field created by enforcing thermostat removal requirements in Minnesota has produced a high rate of compliance in that state. However, TRC data do not reflect this thermostat collection and recycling because Minnesota contractors typically hire commercial firms to manage mercury thermostats and other hazardous waste.

Outreach opportunities could be expanded by incorporating thermostat recycling in any refresher training required of asbestos contractors under state law, and using state asbestos inspectors to enforce state requirements to remove mercury thermostats prior to demolition where applicable. Asbestos program officials in Ohio suggested that more emphasis could be placed on training inspectors and project designers, since these professionals design the renovation projects and identify hazardous materials handling requirements in advance of actual demolition. 

Most states, however, currently do not incorporate mercury thermostat collection into their asbestos programs.  Several states contacted as part of the research for this report expressed concern about using the asbestos program in this manner, since mercury thermostat collection requirements are not part of the federal asbestos program, making them reluctant to expand state programs beyond the minimum federal requirements.  In addition, state asbestos programs do not typically reach all demolition activities in the state, since there are regulatory thresholds regarding the number of residential units and other criteria that trigger asbestos program requirements.  Nevertheless, demolition contractors generally perform both large and small projects.  Therefore, it is reasonable to assume that asbestos programs can reach many (if not most) of the significant firms in the state.

Working with Demolition Trade Associations

Information on thermostat collection could also be distributed through a partnership with demolition trade associations that have communications and other outreach capabilities, such as the National Association of Demolition Contractors (NADC).  NADC has 850 member companies, and purchases mailing lists to reach an estimated 1,000-1,200 full-time and numerous part-time demolition companies nationwide.  Small firms of 20 employees or less comprise the largest segment of NADC membership.  NADC communicates to its members through periodic newsletters and a bimonthly magazine, as well as broadcast e-mail.  Two NADC chapters actively educate demolition contractors in their regions.  To assist its members on OSHA compliance issues, for example, NADC developed a four-page guide identifying potential environmental and safety issues that may raise regulatory concerns.  The guide is used for soliciting the services of firms performing pre-demolition engineering surveys.

IX. TAKE-BACK PROGRAMS FOR HOMEOWNERS/NON- PROFESSIONALS

A.  Background

The retail market constitutes a significant, and increasing, portion of total thermostat sales, particularly for those replacing old thermostats.  Based on its research, PSI believes that retail sales can be as high as 25-33% of thermostat replacements, and that homeowners and non-professionals make most of these purchases.
  TRC estimates that, of approximately 25% of retail purchases, 15% are made by homeowners/non-professional and 10% by small contractors.

According to the 2003 Frost and Sullivan marketing study, “retailers play a significant role as a crucial component in the distribution channel…This encourages the retailers to manufacture their own thermostats,” as Home Depot has done through the production and sales of RightTemp thermostats.
  As noted above, about nine million replacement residential thermostat units were sold in 2002, thus even one-fourth of this market represents over two million thermostats.

It is also noteworthy that the market trend in retail sales is rising slightly and has not yet peaked, owing to the increasing market presence of big box retailers.  Most of these retail sales can be attributed to homeowners or other non-professionals given the established business relationships between wholesalers and large to mid-sized contractors.  Moreover, to the extent that small contractors rely on retail outlets for supplies, efforts to reach them will be more closely tied to those used to reach homeowners than those developed for the tight wholesaler-contractor distribution chain.  
In its 1994 report on thermostats, the US EPA estimated that contractors installed 2-3 million thermostats annually as part of equipment maintenance, while homeowners installed 1-2 million thermostats annually to achieve energy efficiency or convenience benefits.
  A 2002 King County, WA, survey reported that 36% of respondents indicated that they would replace a broken manual thermostat themselves instead of calling a professional.
  One thermostat manufacturer representative interviewed believed that non-professionals might install about 40% of all thermostats. 

While most new retail sales are for non-mercury thermostats, the majority of units being replaced contain mercury.  Whether these mercury thermostats will be recycled is highly dependent on the knowledge of retail purchasers, their access to convenient collection opportunities, and perhaps incentives/disincentives to collection.  

B.  Consumer and Retailer Education

Adding concise management information on thermostat labels could be one step toward educating consumers and retail staff.  Although thermostat manufacturers are required to label new mercury thermostats owing to laws recently passed in four northeastern states and Oregon, those labels do not currently educate consumers on management options for thermostats being replaced.  Perhaps more importantly, the label only appears for mercury thermostats, while most being sold today do not contain mercury.  Manufacturers could also include information on appropriate management options in new thermostat installation instructions.  Additional consumer education opportunities include point-of-sale information and through local HHW programs.  At least one state, Minnesota, has acknowledged the need for information to enhance thermostat recycling efforts for homeowners.
 

C.  Collection Options


There are currently two options for homeowners and non-professionals seeking to recycle their mercury thermostats – municipal collection programs and the TRC wholesaler program – although each would need to be enhanced significantly to provide greater access and convenience for potential participants.  This section discusses these two options, as well as two other potential options that could increase homeowner/non-professional mercury thermostat recycling opportunities – retailer collection and manufacturer-sponsored mail-back programs.  

Municipal Programs:  Some homeowners and non-professionals are currently able to recycle their mercury thermostats at a local HHW collection program.   These programs, however, are limited in scope across the country and are often further limited to certain months, days, and times of the year.  Very common are once-a-year (or every few years) collection events serving the population of a large geographic area.  Several reports have recommended expanding the TRC program to include HHW collection locations,
 which could provide modest cost savings for governments currently funding these collections.


Expanding TRC to cover all HHW programs, however, could pose administrative burdens for the program, increase liability of TRC or its members if the thermostats are improperly handled, and cause the diversion of resources away from the greater yielding wholesaler/contractor market.
  Therefore, for this option to succeed, stakeholders would need to agree on easily administered criteria to identify HHW programs that hold the best promise to collect a significant number of thermostats.  Two HHW programs identified during this research may prove instructive in this regard.  

The Hennepin County, Minnesota, HHW program operates two permanent collection sites in the Minneapolis/St. Paul area and serves a population of 1.13 million people.  From 1998 (the first year for which records are still available) through the end of 2003, the County collected 3,335 mercury thermostats.  This amount includes 660 units in 2002 and 749 units in 2003. For comparison purposes, the 749 thermostats exceed the number returned to TRC last year from wholesalers in 31 of the 48 states covered by the program.
  Through a unique relationship with Honeywell, which is located in the region, Hennepin County transports the thermostats directly to the Honeywell facility in 15-gallon plastic containers, and pays only transportation costs. 

In Ohio, Bowling Green State University (BGSU) provides a second example.  Since 1998, BGSU has collected and recycled mercury and mercury-added products from local governments throughout Ohio.  Acting as a consolidation location, program officials believe they have handled more than half the mercury collected annually from households in Ohio.  From 1998-2002, BGSU collected approximately 7,200 pounds of mercury in products of various kinds, including 2,537 pounds in 2002.  Since data on thermostats are not separately collected, it is not known how much of this mercury can be attributed to thermostats.  Program officials estimate 5%, but even at lesser amounts, the amount is large given the total amount of mercury collected. 


There are likely some HHW programs for which integration with the TRC program could be easily administered.
  Criteria for eligibility might include a minimum service population, operation of a permanent collection center, and minimum personnel training requirements to ensure appropriate handling.  However, expansion of TRC to a limited number of large, mature HHW programs will not make these programs more convenient to homeowners or otherwise significantly improve existing participation rates.  HHW collection is likely not a sufficient option in itself for homeowner collection, but is rather a complement to other efforts.

Wholesaler Programs:  The second option currently available to homeowners and contractors is to bring their mercury thermostats to HVAC wholesalers participating in the TRC program.  Unfortunately, homeowners rarely know about, or take advantage of, this option, which is typically not publicized. In addition, some wholesalers discourage non-professionals from patronizing their businesses, and participating wholesaler locations may not be conveniently located for homeowners (e.g., wholesalers are more likely to be near industrial areas than residential shopping areas).  Dane County, Wisconsin, officials found that three out of nine participating wholesalers did not accept thermostats from non-contractors. According to the Maine survey of participating wholesalers, two of nine participating respondents indicated that they did not accept thermostats from municipalities or homeowners, and at the remaining stores, thermostats from these sources accounted for only about 3% of thermostats collected.

Retail Programs:  New collection opportunities at retail outlets would offer added convenience by providing significant numbers of drop-off locations, each open for many hours each day.  Convenience would be enhanced since consumers could recycle at the same location that they purchase a new thermostat.  The recycling message could be reinforced by point-of-sale education.  Some wholesalers and contractors also suggest that including retailers as collection points is fair, since retailers capture a significant portion of thermostat sales.


The retail collection model could be coupled with promotions for environmentally beneficial products.  One person interviewed conceptualized a retail promotional campaign supported by thermostat manufacturers in which rebates were offered on Energy Star thermostats, with rebates increasing when customers later returned mercury thermostats to the retailers.


Retail collection has a number of disadvantages, including potential health and safety concerns to both workers and the public should thermostats be accidentally or intentionally mishandled.  A mercury spill from one thermostat could require store closure and decontamination, resulting in significant expense and a loss of customer confidence.  Other issues include the burden and challenge of providing adequate employee training in a high staff turnover environment, the liabilities and compliance issues created by accepting hazardous or universal wastes, and space limitations at some retailer locations (where every square foot of floor space has an associated revenue value).  For these reasons, retailer concerns would have to be significantly addressed for this option to be viable for the retail industry.


It appears that some retailers might be willing to consider thermostat collection if there was a way to earn a small profit for the effort.  Some retail stores in Minnesota charge customers 75 cents per unit to recycle used fluorescent lamps (based on a four-foot lamp) and pay 50 cents per unit for a service company to pick up and recycle the lamps.  A state prohibition against the disposal of fluorescent lamps as solid waste, along with awareness of mercury issues in Minnesota, encourages customers to pay the fee.


Dane County and Madison, Wisconsin, recently enacted ordinances requiring retailers that sell mercury thermostats and fluorescent lamps to provide take-back services to their customers for these products.  The retailers may charge a “reasonable recycling fee” for this service.  It remains to be seen whether retailers will respond by terminating the sale of mercury thermostats, though preliminary indications are that retailers will establish collection programs to comply with the ordinance. 


Finally, retailer collection could operate with or without TRC.  Once collected, retailers can recycle mercury thermostats using commercial firms, particularly if a fee is collected as part of the activity.

Mail-Back Program:  On October 17, 1994, Honeywell announced that it was offering Minnesota homeowners “a free and easy way” to recycle mercury thermostats in accordance with the solid waste disposal ban enacted by the state in 1992.  According to its press release, Honeywell’s goal was “…to recycle every used mercury thermostat.”  At that time, Honeywell operated two programs, a mail-back program and the one that became the TRC program.
  Under the mail- back initiative, homeowners could call a Honeywell toll-free number, and request a free envelope mailer that consisted of a postage paid envelope lined with bubble pack, and a plastic zipper bag.  Upon receipt of the mailer, the homeowner would place the thermostat in the plastic bag, place both in the envelope (pre-addressed to a Honeywell facility), and drop it in the mail.  Like the TRC program, the thermostat was dismantled at the Honeywell facility, and the mercury recycled at a commercial firm.  Honeywell accepted all brands of mercury thermostats.


A press release issued by Honeywell on September 26, 1996, reminded Minnesota homeowners that fall was when most new homeowners in Minnesota installed new thermostats, and those who did should contact Honeywell for the mercury thermostat mailer.  It also mentioned that Honeywell had a program for Minnesota heating and air-conditioning dealers.  According to the press release, more than 13,000 mercury thermostats had been recycled in the 23 months since the program was first announced and, according to the company, was so successful that it “…is spearheading efforts to offer similar programs nationwide.”
  TRC recently stated that the number of thermostats referred to in the press release covered both programs and not just the mail-back campaign, but PSI could not locate definitive performance data for either program during this period.


The Honeywell mail-back program was never expanded nationally, and was subsequently terminated by the company in 1999 based on cost.   Information about the performance of the mail-back program, however, is lacking.  Thermostat manufacturers continue to be concerned about the likely cost of a national mail-back program and the potential diversion of resources away from the higher yielding wholesaler/contractor recycling effort.  Retailers expressed some interest in providing mailers at the point of sale, which could reduce the costs of a mail-back program.  Other cost-cutting suggestions included reusing new thermostat packaging to mail back old mercury thermostats.  

X.  LEGISLATION

A.  Legislation in the U.S.

Five states and at least one local government have enacted legislation restricting sales and/or installation of mercury thermostats.  In other states, legislation is either pending or has thus far been defeated.  In the five states (California, Connecticut, Rhode Island, Maine, and Oregon) prohibitions take effect at various times between now and January 2006.  The passage of legislation in other states could accelerate the decline in mercury thermostat sales or installation.  

The larger mercury thermostat manufacturers sought exemptions from the sales prohibitions based on the following reasons:

· They are more energy efficient than other mechanical and some electronic thermostats, and thus can reduce overall mercury releases through decreased electric demand from coal-fired power plants;

· They serve customers who cannot effectively use more sophisticated thermostats, such as the visually impaired and/or the elderly; and

· They can be used in retrofit situations without the need for expensive rewiring.

To date, these arguments have not persuaded states with pending sales prohibitions to reconsider or reduce the scope of the restrictions.  Connecticut and Maine formally rejected the exemption applications.  These states found that many non-mercury thermostat alternatives address the concerns expressed in the exemption requests.
  

B.  Legislation in Europe

The European Union adopted two directives in 2003 that will affect electronic products and switches worldwide: the WEEE and RoHs Directives. The Directive on Waste Electrical and Electronic Equipment (WEEE) requires that manufacturers share collective responsibility for the cost of managing “historic” end-of-life electronic waste, and imposes individual financial responsibility on manufacturers to manage their own products (e.g., through take-back programs) after August 13, 2005. The WEEE Directive applies to everything with a plug, battery, or switch, including lighting and thermostats.
 

The companion Restriction on Hazardous Substances (or RoHS) Directive restricts the use of specified hazardous substances, including mercury, in the manufacture of electrical equipment.  Generally, the restrictions in this Directive apply to products placed on the market after July 1, 2006, but thermostats are among several categories of products for which the restrictions and effective date do not apply.  Instead, under Article 6 of the Directive, the European Commission must present proposals for including thermostats and other deferred products within the Directive by February 13, 2005.


Any manufacturer that wishes to sell in the 25 member states of the European Union must comply with these directives. In the case of thermostats, manufacturers will be financially responsible for historic wastes, and may soon be required to halt the sale of mercury thermostats in European countries.   

XI. THERMOSTAT DIALOGUE ISSUES 

Issue 1:  HVAC Contractor Participation – Program Awareness 
Solution:  Expand Education and Awareness Efforts

Fewer than 30% of HVAC contractors are participating in the TRC program, citing lack of program awareness as a principal reason.  In considering the following strategies, dialogue participants will need to address how the strategies would be performed, including the roles of key stakeholders.
Potential Strategies

1. Education Through Wholesalers.  Options at wholesaler locations include signage in the thermostat sections, brochures, or other materials that can accompany thermostat sales.  TRC, thermostat manufacturers, and government agencies could assist in the preparation and distribution of the materials.  TRC has a poster available on its web site for downloading.

2. Education Through State Professional Licensing Programs.  Some state professional licensing agencies interact on a routine basis with HVAC contractors who perform thermostat replacements.  Continuing education programs, licensing exams, regional meetings, and/or websites may present opportunities for educating HVAC contractors about the need to recycle mercury thermostats and the TRC program.
3. Education Through State HVAC Trade Associations.  In some states, there are trade associations representing HVAC contractors.  These associations publish monthly newsletters or other periodicals, maintain mailing lists, and communicate regularly to their membership.  Trade publications, such as Air Conditioning/Heating/Refrigeration News and the Refrigeration Service Engineers Society (RSES) monthly journal reach HVAC contractors with advertisements and educational articles.  
4. Direct Mail.  TRC and/or state and local environmental agencies can attempt to reach HVAC contractors by direct mail. Templates for mailings and brochures provided by TRC could assist efforts.  Accurate mailing lists are needed.
5. Education through State Energy Conservation Programs.  Promotion of the TRC program and occur through state energy conservation programs where there are programs involving HVAC contractors servicing the residential market and/or thermostat replacements.
Issue 2:  HVAC Contractor Participation – Collection Options
Solution:  Expand HVAC Wholesaler and Contractor Collections

Fewer than 20% of electrical wholesalers nationally are participating in the TRC program.  In many parts of the country, contractors lack convenient drop-off locations, including areas in Oregon and the US EPA Region V states of Minnesota, Indiana, Michigan, Ohio, Illinois, and Wisconsin.  

Potential Strategies

1. Increase Wholesaler Participation Through Government Outreach.  State and local governments could contact each wholesaler individually and urge them to participate in the program. Such an effort would be aided if TRC could provide access to professional artwork for brochures that could be modified to provide local information to accompany the poster available on the TRC website.  State and local governments would also benefit from receiving accurate lists of wholesalers within their jurisdictions from TRC.  Confidential information related to wholesaler lists may need to be considered.

2. TRC Program Promotion to Wholesalers. Some wholesalers may be particularly responsive to thermostat manufacturers because of long-standing business relationships, particularly in areas where only one or two manufacturers dominate the market.  Thermostat manufacturers could also individually encourage wholesalers selling their products to obtain and use collection boxes as a condition of selling their thermostats.

3. Teaming up to Reach Large Wholesaler Chains.   There are a number of national and regional wholesaler chains that are not part of the TRC program.
  Decisions on whether to participate in the TRC program are often made at the corporate level.  A coordinated effort by representatives of thermostat manufacturers and state environmental agencies might impress upon these companies the environmental and business advantages of participating in the TRC program. These corporate decisions could impact multiple locations, and thus represent a cost-effective opportunity for significant program expansion.  

4. Legislation to Require Wholesaler Participation.  Under a law recently enacted by the Maine Legislature, a wholesaler must participate as a collection site if it sells any type of thermostats after the effective date of the legislation.
  

5.
Expand TRC Program to Include Large Contractor Locations.  The placement of 

TRC collection boxes at large contractor firms could improve the convenience and visibility of the TRC program for service technicians.  Identifying the criteria for determining which contractors would be eligible for collection boxes must be established.  

Issue 3:  HVAC Contractor Participation – Increasing Motivation
Solution: Provide Incentives/Disincentives to Encourage Contractor Participation
The low contractor participation rate in the TRC program may be due to more than lack of program awareness and inconvenient locations.  Some wholesalers have actively promoted the program to their customers with limited success.  Surveys of electrical wholesalers and HVAC contractors, and some PSI interviews, indicate that many contractors will require additional incentives and/or penalties in order to participate in the TRC program.  

Potential Strategies

1.
Test Financial Incentive Program for HVAC Contractors.  Financial incentives, perhaps modeled off Honeywell’s “Points Program,” would be one way in which contractors could be encouraged to participate. To date, limited information is available on the potential impact of incentives, and even less information is available on how such a program could be designed and implemented to maximize results and minimize costs.  Any program developed would need to ensure that there is no violation of the Robinson Act, which prohibits a manufacturer from offering financial incentives to some contractors but not others.  

2.
Enact Disposal Bans or Contractor Recycling Requirements.  State and/or local governments could enact legislation that bans the disposal of mercury thermostats or requires HVAC contractors to recycle mercury thermostats that they remove from physical structures.  While enforcement may be challenging, legislation might encourage owners and managers of large and mid-sized HVAC contractor firms to stress the importance of TRC program participation to their service technicians and could facilitate educational activities by environmental and professional licensing agencies.

Issue 4:  Thermostat Recycling Program Measures of Success

Solution: Develop Program Performance Measures

Performance measures for the TRC program and any other non-TRC program initiatives need to be developed.  Jointly developed measures of success will focus dialogue participants on outcomes and provide a way to evaluate resource expenditures and determine the extent to which additional efforts are necessary.  

Potential Strategies

1.
Reach Agreement on Short-Term and Long-Term TRC Program Performance Metrics.  Table 1 (exhibited earlier) contains possible performance criteria.  For each criterion, short-term and long-term goals could be based on continuing progress and anticipated program enhancements.  The most important outcome would be agreement on a set of metrics, and a feedback mechanism for initiating program improvements if these performance expectations are not realized.

2.
Incorporate Performance Measures Into Program Enhancement Activities.  Pilot programs or other significant program enhancements should be objectively measured so that overall efficiencies (including cost-effectiveness) can be calculated in conjunction with other project observations.  In the design phase of any enhancement, stakeholders could develop the performance metrics upon which the project will be evaluated.  These metrics could emphasize results (e.g., numbers or percentages of thermostats collected), and the methods and outcomes could be publicized so that other interested parties can learn from the project.

3.
Improve TRC Program Communication.  Communication among stakeholders could be improved, including “memorandums of understanding” (MOUs) regarding roles and responsibilities, formal program related proposals, and routine exchanges of information.  Including other stakeholders on the TRC Board, or in some formal advisory capacity, might enhance communication and program effectiveness.  

Issue 5:    Mercury Thermostat Recycling by Homeowners and Other Non- 

                 Professionals
Solution: Increase Awareness and Recycling Opportunities for Homeowners and Other 

     Non-Professionals

Homeowners and non-professionals who purchase replacement thermostats at retail stores comprise a significant and increasing portion of the thermostat market.  At present, these customers are frequently unaware that the thermostat they are replacing has mercury in it, that recycling the mercury-containing thermostat is needed to avoid mercury releases, and where the thermostat can be brought for recycling.  In addition, the available drop-off locations for many homeowners/non-professionals are limited and/or inconvenient.  For any of the strategies discussed below, dialogue participants will need to discuss how the strategies will be financed. 

Potential Strategies

1.
Develop Education Programs.  There are a variety of ways to educate homeowners and non-professionals, including the following: 

·  Point of Sale Promotions:  Education targeted at retail purchasers of new (mercury and non-mercury) thermostats could be timed to coincide with the busiest seasons for residential HVAC equipment replacement (fall and spring).  An information campaign could include signs and/or displays near the product.  Prior planning would be required, though, as large retailers plan campaigns 7-8 months in advance, and retailer space concerns would need to be addressed.  

· Household Hazardous Waste and Recycling Programs: Expand educational efforts at communities that already promote mercury thermostat recycling.

· Building Remodeling Permit Applications:  In jurisdictions that require permits for building remodeling, information on mercury thermostat recycling could be incorporated into the application process. For example, in Oregon, local governments issuing permits for the installation of HVAC equipment are required by state law to notify permit applicants of the requirement to recycle mercury thermostats.

· Energy Star: Thermostat recycling could be incorporated into Energy Star promotional campaigns used to increase the visibility and understanding of that label.

2.
New Thermostat Packaging Information.  Thermostat packaging could include information alerting homeowners that they may be replacing mercury thermostats and that such thermostats should be recycled.  A phone number to call for more information could also be provided.  Earth 911, a toll-free environmental information hotline and website currently contains comprehensive information on a wide range of recycling programs across the country.  Alternatively, the package could direct consumers to call their local municipal phone number and/or the TRC number.  The packaging could include a sticker on all new thermostats that would need to be removed (and thus presumably read) before operating the new thermostat.  

3.
Retailer Collection of Mercury Thermostats.  Dane County and Madison, Wisconsin, recently enacted ordinances requiring retailers to collect mercury thermostats if they continue to sell the product.  A pilot project testing the results of these ordinances, or pilot tests in other locations, could provide information needed to determine the effectiveness of this model.  
4.
Manufacturer Mail-Back Program.  A pilot mail-back program would be an appropriate way to test program performance and cost-effectiveness.  Key to the success of this approach will be finding ways to minimize costs.  
5.
Expand TRC Program to Household Hazardous Waste Collection Sites.  This strategy would encourage HHW programs to collect mercury thermostats.  Since HHW programs are typically limited to certain months, days, and/or times of the year, this option is most likely a complement to other collection efforts targeting homeowners.  Criteria for HHW program eligibility to participate in the TRC program would be needed to address administrative burdens and safety concerns, and could include a minimum service population, operation of a permanent collection center, and/or minimum personnel training requirements.

6.
Publicize TRC Program Wholesaler Locations to Homeowners and Non-Professionals.  Promoting drop-offs at participating TRC wholesaler sites may encourage some homeowners to recycle thermostats they would otherwise discard as solid waste.  Entities engaged in such promotional campaigns would need to periodically contact wholesalers to determine their current status.  In addition, the importance of convenience for homeowners was consistently stressed by HHW program staff in PSI interviews, thereby raising questions regarding the cost effectiveness of outreach activities aimed at encouraging homeowners to travel to wholesaler stores (and possibly areas of town) they would not otherwise visit.

Issue 6:  Mercury Thermostat Recycling by Demolition Contractors 

Solution: Increase Awareness and Recycling Opportunities for Demolition 

    Contractors

Several hundred thousand mercury-containing thermostats can likely be found in buildings destined to be demolished annually.  At present, some demolition contractors manage these thermostats as hazardous waste, along with other hazardous substances found in these structures, and commercial firms recycle the thermostats.  However, the financial disincentive of managing these thermostats as hazardous waste, coupled with the difficulties of enforcing hazardous waste regulations in this context, results in low thermostat recycling by demolition contractors.  Further, few demolition contractors are aware that wholesalers will accept their mercury thermostats, and available drop-off locations may be inconvenient.

Potential Strategies

1.
Implement Demolition Contractor Outreach Program.  There are opportunities for educating large and small demolition contractors about the need to recycle mercury thermostats and available recycling opportunities through state asbestos management programs, as well as the National Association of Demolition Contractors and its regional affiliates.

2.
Expand TRC Program to Selected Demolition Contractor Locations.  
The placement of TRC boxes at demolition contractor locations could improve recycling rates by improving the convenience and visibility of thermostat recycling.  The lack of an ongoing business relationship between TRC members and demolition contractors may influence the willingness of TRC members to service them.  In addition, since demolition contractors are typically required to hire a commercial waste management firm to handle other hazardous materials on site, these firms will need to be part of the solution to separately handle the mercury thermostats.  

3. Publicize TRC Program Wholesaler Locations to Demolition Contractors.  Promoting TRC wholesaler collection sites may encourage some demolition contractors to recycle thermostats they would otherwise leave on the walls or dispose of as construction and demolition debris.  Design of these promotional programs would need to take into consideration that not all wholesalers will serve these customers and that the list may change over time.  Therefore, system design will need to update the current collection status of wholesalers.

Issue 7:  Continued Sales of Mercury Thermostats 

Solution: Phase Out the Production and Sale of Mercury Thermostats

The environmental impacts from mercury pollution, along with the cost to collect and manage mercury thermostats at the end of their useful lives, should be incentives to discontinue their manufacture, sale, and use.  However, they continue to be manufactured, purchased, and installed in new structures.  The following strategies pertain to long-term measures that can reduce and eliminate the need to collect mercury thermostats that continue to be manufactured.

Potential Strategies

1. Voluntary Phase-out of New Sales by Manufacturers.  Under this option, thermostat manufacturers would voluntarily agree to a phase-out schedule for mercury thermostats, given the market decline and the inevitable discontinuation of sales of mercury products.  Such an effort would likely need to apply to all companies equally so that a voluntary action by one company would not become a competitive advantage for another that continues to sell the mercury thermostats.  A voluntary phase-out would also need to minimize company transitional burdens.  


2. Voluntary Retail Sales Phase-Out.  Under this option, retailers would voluntarily agree to discontinue the sales of mercury thermostats.  When many of the largest drug store chains announced that they would participate in a nationwide campaign to discourage mercury fever thermometer sales, this approach effectively minimized the sale of mercury thermometers in the United States. However, since retail sales account for a percentage of mercury thermostat sales, even a highly successful retailer campaign would need to be supplemented by strategies addressing thermostats sold through other outlets.  As with a voluntary manufacturer phase out of mercury thermostats, such a retail sales phase out would need to apply to all retail companies equally.  

3.
State/Local Legislation and/or Building Code Revisions.  Government product sales restrictions have already caused a market decline in new mercury thermostat sales.  Intervention by additional jurisdictions to discourage new thermostat sales will further contribute to market decline and could reach a point where manufacturers are willing to discontinue sales nationwide.  Government intervention could take the form of state legislation prohibiting new sales, local ordinances prohibiting new sales or requiring a retail take-back program, and/or building code revisions to discourage the use of mercury thermostats in new building construction. Some states, such as California, already require the installation of programmable thermostats in new construction to achieve energy conservation benefits.
  Since new construction accounts for roughly half of mechanical thermostat sales, building code revisions targeting new construction would have a significant affect on mercury thermostat sales.

4.
Consumer Education.  In conjunction with the Energy Star program, government agencies and other stakeholders could promote the benefits of purchasing non-mercury thermostats.  Since US EPA promoted the Energy Star logo to the general public, approximately 40% of the population understands its meaning.  Stakeholders could build on this understanding to increase demand for non-mercury programmable thermostats.  It is possible to link these promotional campaigns to collection activities, through rebate programs and/or educational materials.  Another consumer education opportunity is to take advantage of the mercury label now required on new mercury thermostats in northeastern states to encourage the purchase of non-mercury alternatives.  

5. Develop Model Government Procurement Policy for Non-Mercury Thermostats.  Stakeholders could develop a model state government procurement policy favoring the purchase of non-mercury, energy efficient thermostats.  Government agencies could set goals for thermostat purchases and monitor their own progress.  Executive Orders issued in Vermont and Maine are examples of a complementary approach that would enhance a state procurement policy.

Appendix A

STAKEHOLDERS INTERVIEWED FOR

THE MERCURY THERMOSTAT PROJECT

Thermostat Manufacturers
· Debra Reaves, Heating Industry Manager, Invensys Climate Controls Americas, Carol Stream, IL

· Vineet Nargolwala, Marketing Manager, Honeywell, Golden Valley, MN

Thermostat Recycling Corporation


Ric Erdheim, Executive Director, Thermostat Recycling Corporation, Arlington, VA

Electrical Supply Wholesalers  
· Jeff Seeberg, GENSCO,  Medford, OR  
· Chris Swanson, Marketing Manager, Johnstone Supply Corp.,  Portland, OR  
HVAC Contractors
· Mike Fritch, President/Owner, Fritch Heating and Cooling, Inc., Peoria, IL  
· Jim Klopfenstein, President, Days Heating Co., Salem, OR  

· John Lombardi, Vice President, Van’s Heating and Air Conditioning, De Pere, WI  

· Gary Kellermeier, Co-owner, Kellermeier Plumbing and Heating Inc., Haskins, OH  
· Dick Stillwell, Chapter Manager, Oregon Air Conditioning Contractors of America, Vancouver, WA  
Demolition Contractors
· Don Rachel, Veit Companies, Rogers, MN  
· Mike Taylor, Director, National Association of Demolition Contractors, Doylestown, PA

Thermostat Retailers
· Maureen Riehl, National Retail Federation, Washington, DC  
· Karen Johnston, Environment Project Supervisor, The Home Depot Inc., Atlanta, GA  

· Mac Hardin, Minnesota-Dakotas Retail Hardware Association, Hopkins, MN  

State Governments

· Abby Boudouris, HHW Coordinator, Oregon Department of Environmental Quality, Portland, OR

· Bill Narotski, Chair of Ohio Mercury Reduction Group, Ohio EPA, Columbus OH

· John Gilkeson, Policy Analyst, Minnesota Office of Environmental Assistance, St. Paul, MN

· Cheri Storms, Senior Environmental Manager, Indiana Department of Environmental Management, Indianapolis, IN

· Becky Lockart, Pollution Prevention Specialist, Illinois EPA

· Steve Kratzer, Pollution Prevention/Compliance Assistance, MI Dept. of Environmental Quality, Lansing MI

· Randy Case, Wisconsin Dept. of Natural Resources, Madison, WI

Local Governments

· Jeff Bickford, Senior Environmental Engineer, Marion County Environmental Services, Salem, OR  

· Scott Klag, Waste Reduction and Outreach Division, Metro District, Portland, OR  

· Gail Savina, Mercury Coordinator, King County, Seattle, WA  

· Amy Roering, Senior Planning Analyst, Hennepin County, Minneapolis, MN

· John Reindl, Recycling Manager, Dane County, Madison, WI 

Environmental/Energy
· Heidi Sickert, Sustainable Economy Program Director, Oregon Environmental Council, Portland, OR 

· Dave Hewitt, Manager Commercial Sector Initiative, Northwest Energy Efficiency Alliance, Portland, OR  

· Wendy Jaehn, Program Director, Midwest Energy Efficiency Alliance, Chicago, IL  
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