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Introduction

There are an estimated 210,000 mercury-containing thermostats in King County residential buildings and an unknown number in commercial buildings. These thermostats must be recycled because mercury is banned from City of Seattle and King County landfills, and it poses a risk to the environment and human health. Luckily, thermostat manufacturers have provided an easy way to do this: their non-profit organization, called the Thermostat Recycling Corporation (TRC), collects and recycles out-of-service mercury thermostats through participating suppliers. Since 2003, TRC collection bins have been available at 27 heating and cooling supply outlets in King County.  Contractors may drop off used mercury thermostats for no charge. TRC pays shipping and recycling costs.  Municipal household hazardous waste (HHW) facilities collect mercury thermostats from household customers free of charge.
The Problem

Despite the availability of convenient, free drop-off sites, few out-of-service mercury thermostats are actually recycled.  Although estimates are not precise, the number of mercury thermostats disposed of in King County each year ranges from 4,800 to more than 12,000 (or between 400 and >1000 thermostats per month).
  Most of these are disposed of by contractors (as opposed to homeowners).

Only a fraction of these are recycled.  In 2003, less than 600 out-of service mercury thermostats were recycled in King County—234 by contractors through the TRC program (~20 /month) and 333 by householders at municipal HHW facilities. Collectively, this amounts to fewer than 50 thermostats per month.

During six months (January – June 2004), approximately 700 mercury-containing thermostats were recycled—about 500 by contractors/technicians using the TRC program (~83/month) and 200 by householders at HHW facilities. Collectively, this amounts to about 120 thermostats per month. 

Although increasing, the number of spent mercury thermostats actually recycled is a small fraction of the mercury thermostats discarded in King County each year.  Most thermostats are probably put in the garbage. 

The problem is not the availability of recycling options.  Rather, the convenient, affordable TRC system has been significantly underused—in King County and throughout the United States.

The Quicksilver project sought to motivate contractors and their technicians to use the existing recycling system by offering a $4 incentive for each thermostat recycled through TRC.  An additional dollar per thermostat was paid to each participating wholesaler during the Quicksilver project.

Project Objectives
The Local Hazardous Waste Management Program in King County set a goal that 2,000 out-of-service mercury thermostats should be recycled via the TRC program during the six-month project period, October 2004 – April 2005. This represents more than an eight-fold increase in the number of thermostats recycled during 2003 and a four-fold increase in the recycling rate for the January – June 2004 period.  It reflects the estimates of out-of-service mercury thermostats provided by contractors during a survey conducted in 2004.

Logistics

The 27 wholesalers participating in the TRC program were invited to participate in the Quicksilver project.  Eight wholesalers (representing five companies) agreed to take part.
  The eight outlets were geographically dispersed throughout King County.  TRC was advised about the incentive program and supported it.

Participating wholesalers played an active role. When a technician brought a thermostat for recycling, the wholesaler ‘fronted’ the $4 per thermostat, paying this directly to the technician; when a significant number of thermostats had been collected, King County reimbursed the wholesaler and paid an additional $1 per thermostat to the wholesaler. Each technician who returned thermostats for payment completed a brief form providing information on his/her company and the number of thermostats recycled. Thermostats were sent to TRC for recycling.

Publicity about the program took the form of posters and point-of-sale brochures displayed at participating wholesalers. Several trade publications ran stories/announcements/emails about the program
 and a flyer was mailed directly to 443 HVAC contractors. As the project got underway, the best advertising for the project was word-of-mouth between technicians. During 2004-05, Program staff made technical assistance visits to most HVAC contractors and promoted the project face-to-face.

Actual project costs were about $10,000.  Of this, $8,000 was the cash incentive and the remaining costs were supplies and publicity. Staff costs aren’t included.

Results

Technicians from 115 separate HVAC companies recycled 1615 thermostats during the period October 2004 – April 2005. More than half the technicians brought in thermostats more than once.  The number of thermostats recycled per HVAC company ranged from 1 – 210, with a median of four and an average 15.4 thermostats per company. Thirty-two companies brought in more than 14 thermostats.

Table 1 shows the monthly recycling results.

Table 1. Mercury Thermostats Recycled in Quicksilver Program, by month

Oct 04

263

Nov 04
245

Dec 04
156

Jan 05
477

Feb 05
224

Mar 05
  25

Apr 05

225

Total
             1615

Under the Quicksilver project, an average 269 mercury thermostats per month were recycled.  This is somewhat—but not significantly—fewer than the 400 thermostats projected to be disposed of by King County contractors in each month.  These results show a significant—and immediate—increase over the 83 thermostats per month recycled through TRC in 2004 and the 40 thermostats per month recycled via TRC in 2003.   

Discussion

The assumption behind this project is that the main barrier to recycling thermostats is lack of motivation/interest on the part of technicians. 

Cost, convenience and knowledge are not barriers.  There are 27 recycling sites in King County, recycling thermostats is free, and for two years contractors received information about the mandate to recycle thermostats. Structured surveys and personal interviews conducted with managers/owners during 2004 and 2005 found that almost all heating contractors knew that mercury thermostats should be recycled, most were aware of the TRC program, and a majority (84%) said that their company recycled thermostats.
  Based on the discrepancy between what managers/owners indicated that their company did (e.g., recycled mercury thermostats) and the fact that relatively few thermostats actually are recycled, we decided to focus on technicians.

Wholesalers and contractors offered numerous suggestions about appropriate motivators (hats, raffle tickets, various amounts of money, punch cards, etc.), but all agreed that the motivator had to be immediate and of significance to the person actually handling the thermostats—the technician. The motivator had to be something that would convince a technician to keep the thermostat for recycling, rather than toss it into the garbage. 

The $4 incentive amount was assumed to be sufficient to persuade most technicians to recycle thermostats.  With this in mind, the project was designed to answer several questions:

· Would anything—even $4—promote recycling, or was this behavior impossible to change?

· Would the number of thermostats collected/recycled approach the projected number of mercury thermostats thought to be removed from service each month,(that is, were our projections too high? Too low? Just right?)

· Would a change in behavior persist once the $4 incentive was removed?

1.  The significant and immediate increase in thermostats recycled indicates that the $4.00 cash incentive was effective in motivating technicians. The number of thermostats recycled in October alone—the first month of the project—surpassed the total number recycled in 2003. These high numbers persisted for the duration of the project. 

The incentive induced contractors/technicians who had been saving thermostats to bring them in.  (One person brought in 200 thermostats the company had been storing for over 20 years.) More than half the contractors came more than once to recycle thermostats. Some technicians and companies changed suppliers when they learned that their normal supplier was not participating in Quicksilver. 

Conclusion #1:  The $4 cash incentive was sufficient to persuade contractors to recycle mercury thermostats that they probably wouldn’t have recycled without the incentive (based on past data).
2. The Quicksilver project averaged 269 mercury thermostats per month recycled via the TRC program.  This number is compatible with the low-end estimate of the numbers of mercury thermostats disposed of each month in King County by contractors—approximately 392.   One hundred fifteen different companies participated in the program, again reflecting our estimate of 100-200 King County firms actively engaged in handling thermostats.

Conclusion #2:  Our estimates of out-of-service mercury thermostats seem to be realistic.

3. Whether the rate of thermostat recycling will drop once the incentive has been removed remains to be seen.  TRC collects and reports data biannually, so the trend post-Quicksilver will be clear by January 2006.  

TRC data for the January-June 2005 period (due in July 2005) will allow a comparison of recycling rates among Quicksilver participants with those wholesalers that didn’t participate/didn’t offer incentives.
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� Burke, S.; Sharon Schoenfeld and G. Savina. Heating, Ventilation and Air Conditioning Contractors and Mercury Thermostats. Final Report. Seattle, WA: Local Hazardous Waste Management Program in King County, 2005.  Savina, G. 2004. “Mercury Thermostat Estimates, King County, WA.”  Internal report for the Local Hazardous Waste Management Program in King County.  Estimates of mercury-containing thermostats discarded each year are drawn from a number of sources.  Estimates range from 12,000-39,000 thermostats removed annually. 


� Thermostat Recycling Corporation. 


� Op cit 1.


� Participants were:  Air Tec Co.-Seattle;  Johnstone Supply-Bothell; Johnstone Supply-Tukwila; L & O Distributing-Seattle; Thermal Supply, Inc.-Bellevue; Thermal Supply, Inc.-Kent; Thermal Supply, Inc.-Seattle; United Refrigeration, Inc.-Bellevue. 


� These include:  Master Builder’s Association, Pacific Northwest Oil Council, Air Conditioning Contractors of America, American General Contractors, Washington Plumbing, Heating & Cooling Association, and Sheet Metal and Air Conditioning Contractors. 


� Op.Cit. 1.  and Savina, G. 2004. “2004 Furnace Company Research.”  Internal report for the Local Hazardous Waste Management Program in King County, Seattle, WA.
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