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3. Introduction. 
The US Environmental Protection Agency (EPA) estimates that approximately 10 percent, or 64 million gallons, of the architectural paint that is purchased annually in the United States becomes leftover.  This represents a cost to municipalities of about $8 per gallon, or half a billion dollars per year [1].  This leftover paint is the single largest component of household hazardous waste (HHW) collection programs and it creates a great strain on local governments because it is difficult to manage properly [2].  
Since December 2003, the Product Stewardship Institute (PSI) has facilitated a national dialogue of over 200 participants to reduce the generation of leftover paint and to increase reuse and recycling opportunities for the leftover paint.  These efforts resulted in an agreement in October 2007 to establish a Paint Stewardship Organization, funded by a pass-through cost consumers, to collect and manage the leftover paint [3].  This is an example of product stewardship, which the Oregon Department of Environmental Quality (DEQ) defines as “a principle that directs all participants involved in the life cycle of a product to take shared responsibility for the impacts to human health and the natural environment that result from the production, use, and end of life management of the product [2].”  Product stewardship incentivizes manufacturers and retailers to consider the entire lifecycle impacts of the products that they produce and/or sell with the goal of encouraging manufacturers to design products that are less toxic, use less virgin materials, and are more durable, reusable, and recyclable [2].  

The Paint Product Stewardship Law, passed in the summer of 2009 [3] and implemented in Oregon in July 2010 is the nation’s first manufacturer financed program for managing leftover architectural paint.  Qualifying paint includes oil and latex paint in 5 gallon or smaller containers that is intended for use in the interior or on the exterior of buildings.  The program is expected to result in the reuse, recycling, energy recovery, or safe disposal of approximately 800,000 gallons of leftover paint each year, providing the Oregon state and local governments with an estimated $6 million service annually.  Furthermore, collection services will be extended to areas that are currently underserved or not served at all.  The results of the program evaluation will be submitted to the Oregon DEQ by September 1, 2011 and annually thereafter [2].  The program will be implemented in additional states following an evaluation period of the pilot program in Oregon [3].
One aspect of the Oregon program evaluation will be to determine how convenient the program is for Oregon residents because of the assumption that the easier it is for them to reach collection facilities during operating hours, the more likely they are to participate in the program.  Researchers characterize time as a limited and scarce resource [4] and have long noted consumers’ interest in saving time and effort [5].  Therefore, while time usage in consumption can be perceived as either an investment or a cost, it is more commonly viewed as a cost [6].  Bliss [7] notes that consumers have the ability to travel but it comes at a cost of time, effort, and money.  How far people will travel and to what inconvenience they will put themselves depends, among other things, on the type of merchandise involved [7], their temporal orientation, including perceived time scarcity and the degree to which they value time [8], and the consequentiality of the service.  Consumers are likely to be more tolerant of inconvenience when utilizing consequential services [9], those that are highly valued by consumers and/or involving [10].  Another aspect that affects perceived convenience is the capacity for polychronic, or concurrent, time use, which enables people to accomplish several goals at the same time.  This is preferred over monochronic time use, or one thing at a time, by consumers who view time as a scarce resource to be used carefully. Research suggests the need for service providers to offer consumers more opportunities to be polychronic to combine activities in order to reduce their perceived time costs [11].
Some of the literature draws a distinction between goods convenience and service convenience.  The former includes time saving items such as frozen dinners and is not relevant to my project.  Service convenience is relevant and can be defined as consumers' time and effort perceptions related to buying or using a service.  It has two dimensions: time and effort and includes items such as location, hours of operation, and credit availability.  Consumers spend time and effort deciding on, accessing, transacting for, and benefiting from a service, the relative importance of which varies across situations, services, and consumers [5].  Berry et al [5] propose five types of service convenience, decision convenience, access convenience, transaction convenience, benefit convenience, and post-benefit convenience that reflect different stages in consumers’ activities related to buying or using a service.  Perceived time and effort related to each of these types contributes to consumers’ perceptions of overall service convenience [5].

The type of service convenience relevant to my project is access convenience. Access convenience involves consumers' perceived time and effort expenditures to initiate service and/or be available to receive it [5].  For inseparable services, those that require the physical presence of the consumer, access convenience includes service facility locations, operating hours, parking availability, and remote contact options [12].  The fact that consumers must synchronize their availability with the availability of the service means that service inseparability heightens the importance of accessibility [5].

I will be the GIS person on the evaluation committee organized to measure and evaluate the success of the pilot program in Oregon.  The committee’s results will provide insights on the use of an innovative approach to environmental management: product stewardship.  This project is a collaborative effort involving representatives from industry, consulting, nonprofits, and all levels of government.  If successful, the program will expand the market for recycled content latex paint, inform the development of paint management programs in all 50 states, and establish an important new model for product stewardship in the U.S., with implications for household computers, electronics, chemicals, pesticides, pharmaceuticals and other household hazardous wastes and consumer products [13].
4. Objective

The Paint Product Stewardship Initiative (PPSI) has identified 14 questions that are critical to answer in order to determine the effectiveness of the paint management program and to make recommendations for improvements in Oregon and in states that follow.  The following of those questions are suspected to exhibit spatial variation based on population density and/or proximity to dropoff locations:

· How did education materials and strategies affect consumer awareness and behavior?

· How has the program affected consumers’ purchasing decisions and management of paint prior to dropoff at paint recycling facilities?

· How has the program affected the collection of postconsumer paint in terms of volume, cost, quality, environment, convenience, and infrastructure?

· How has the program affected transportation of paint from collection sites to other facilities in terms of volume, environment, and cost?

· How has the program affected used paint reprocessing, paint recycling, and paint related energy recovery in terms of volume, infrastructure, and cost?

· What is the impact of the program on the HHW facilities in terms of the types of paint collected, costs, and the way in which the facilities operate?

· How cost effective is the program?

· How has the market for postconsumer paint been affected by the program?

I will show how this varies across the state.  The specific questions that will be asked are yet to be determined and therefore it is unknown what specifically will be mapped.  However, this is strictly a visualization component and requires little advance planning and analysis.  
I will also attempt to estimate the degree of convenience of the program to Oregon residents and determine which potential drop-off locations would maximize convenience for these residents.
5. Methods
A. The first component of the project involves creating GIS maps based on each of the questions identified in the Objectives section.  It is unknown which variables exactly will be collected but data will be normalized by county or zipcode based on the population of those areas and displayed as statewide maps.  I will not have control over which specific questions are asked but throughout the year, I will participate in survey design and evaluation and will have the opportunity to request that certain questions be included.
B. The second component involves estimating the number of people that fall within certain times or distances of drop-off facilities.  The time/distance cutoffs (i.e. within 5, 10, or 20 miles/minutes of the nearest collection facility) will be based on surveys of current users of the service that will be sent out by the EPA.  The Oregon DEQ has names and addresses of current drop-off locations, scheduled drop-off locations, and potential drop-off locations.  Polygons will be created for each time/distance cutoff for each current/scheduled facility and again for each potential facility and overlaid with statewide census block population data.  The population within each polygon will be documented with the population of split census blocks being estimated as a proportion of the area covered by each time/distance polygon.  Collection facilities that I recommend including in the program will be the ones that bring the most additional people within the predefined distance/time polygons. 
C. The third component involves creating detailed instructions with a GIS model that would allow other states to repeat the convenience procedure described in part B.
6. Expected Results

A. At the completion of the evaluation, the Oregon DEQ will have a webpage featuring an interactive flow diagram explaining each component of the program.   Users will be able to roll their cursor over or click on different parts of the diagram to read or hear an explanation of that component of the program, obtain a summary of the data that has been collected, and view the maps that I have created.  
B. I expect to determine the number of people that can access a drop-off location within a certain time or mileage.  Kelley [14] notes that the advent of high speed roads that enable consumers to cover more distance in a shorter period of time may make it more relevant to judge distance based on time, rather than mileage.  I also intend to make recommendations on which potential dropoff locations would optimize convenience for Oregon residents.  

C. I expect to create a GIS model that could be used by other states implementing their paint management program to determine the degree of convenience for residents in their own state. 

7. Format of Report

The final report will include a written document as well as a number of maps that will be available in the final document and on the Oregon DEQ’s website.  The intended audience includes representatives of the American Coatings Association (ACA), Oregon DEQ, paint manufacturers and retailers serving the state of Oregon, Metro regional government, Oregon legislature, the Evaluation Support Division of the US EPA, and other stakeholders in the Paint Product Stewardship Initiative (PPSI).  
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9. Source and Amount of Support

This project requires the use of a computer with an ArcGIS license.  No monetary support has been acquired or is needed.  

10. Faculty 

Dr. Lynn Maguire of the Nicholas School of the Environment will be the primary advisor responsible for evaluating the project.  
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