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Electronic waste (e-waste) is described as discarded, broken, obsolete, or surplus electronic 
products, and is the ugly result of many designs.  Today’s creative minds are making strides in 
battling our growing electronic waste problem via the design process.  Interchangeable parts, 
reparability, lifecycle analysis, and cradle-to-cradle analysis are all methods used to make an 
impact on helping to reduce e-waste through design.  However, e-waste is strongly the result of a 
lack of consumer awareness of what it is, and its implications.   
 
Consumers need to see and be aware of a product’s lifecycle.  Implementation of awareness is a 
proven method for making a difference in social causes throughout the world.  For example, the 
purchase of a (RED) product creates awareness and provides support for the Global Fund for 
HIV and AIDS.  Social networking and community based applications like Twitter, Yelp, and 
YouTube provide community awareness and information at lightning speeds.  Through what 
community and social awareness methodologies can e-waste be reduced or prevented via 
integrating these parameters into the design process?   
 
For the past two years, studies for exploring and developing design methodology solutions to help 
prevent e-waste via social and community design integration have been tested via industrial 
design student projects at California State University, Long Beach.  These student designs were 
honored as winners of the 2011 International E-waste competition, and 2

nd
 and 3

rd
 place award 

winners at the 2010 International E-Waste Design Competition.  Imagine products designed to 
contribute awareness to the consumer by enhancing a community’s infrastructure after they 
would be normally thought of as e-waste, a cell phone designed to become parts for a school’s 
educational robot program, or an app designed to tell consumers the “e-waste ingredients” of 
their purchases.  This paper examines several creative methodologies for integrating social and 
community attributes with the design process in an effort to reduce e-waste and promote e-
cycling. 
 
Where does E-waste Go? 
In California, when a computer is purchased, an electronic waste recycling fee is charged at 
checkout.  However, many consumers do not know what e-waste is.  At the end of its lifecycle, 
most products are not taken to proper e-cycling centers to be dismantled.  For example, in 2007, 
only 10 percent of cell phones, and 18 percent of televisions and computers were e-cycled (U.S. 
Environmental Protection Agency 2007).  Most e-waste is thrown away and ends up in a landfill, 
or is shipped to developing countries to be dismantled there at a lower cost; sometimes under the 
guise of charitable donations.  In a landfill, toxic chemicals from the electronics leak and 
contaminate the environment.  In many developing countries, the dismantling of electronic 
devices is not actively regulated by standards, or these standards are not enforced. This results 
in the harming of the environment, workers, and surrounding communities through the unsafe 
melt down of toxic metals found in electronic devices. 
 
Design Methodology A:  Infusing the Lifecycle of a Design into its Community 
The U.S. Environmental Protection Agency estimates that merely 17 percent of televisions 
disposed of in 2009 were collected for recycling (U.S. Environmental Protection Agency 2009, 23-
27). Cradle to cradle and lifecycle analysis are two great methods of evaluating a product’s 
impact on the environment.  Unfortunately, the typical consumer has limited awareness of e-
waste concerns, and even less awareness of what cradle to cradle means.  In 2005, the British 
government began pushing the implementation of home Smart Meters that evaluate energy 
consumption from the inside, rather than the outside.  Making the information readily available to 
users resulted in up to a 10 percent reduction in energy consumption (Worldchanging 2009).  



Exposing the lifecycle to make the right consumer decisions the easiest can be helpful in 
preventing e-waste. In traditional e-cycling, the cycle ends once the user drops off the e-waste at 
the collection facility, where it magically disappears.  However, this process hides the majority of 
the product’s lifecycle in a landfill, in dismantlement, or in a developing country.  How can infusing 
the design of an electronic product’s lifecycle be beneficial or even celebrated throughout a 
community? 
 
In their student group project “Re:use” (Lee, Okopnik, and Coban 2011), design students Stella 
Lee, Anthony Okopnik, and Mahmut Coban developed a design concept celebrating the reuse of 
e-waste components in the local community.  Their system is designed to contribute awareness 
to the consumer by enhancing a community’s infrastructure with components from local electronic 
devices typically considered e-waste.  In addition, community website features are designed to 
encourage the donation of e-waste components for specific improvements to the city. The 
solution reduces the need for purchasing more potential e-waste, and most importantly, keeps the 
lifecycle exposed and useful within the community.  This reduces fuel costs and pollution from e-
waste shipped out of the area, reduces e-waste sent to developing countries for dismantlement, 
and creates awareness within a community.  In this methodology, as in others, e-waste is 
regarded as a resource for the community, and encourages individual responsibility in its design. 
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Design Methodology B:  Community, Social Activism, and Design Methodology 
In general, the most visible and active community efforts for a recycling cause frequently revolve 
around its waste phase, instead of focusing on its design phase.  This seems to be simply due to 
the lack of information and clarity of what e-waste is, and how it can be reduced.  How can we 
learn from other socially impactful movements to develop methodologies to reduce e-waste via an 
emphasis on design rather than waste?   
 
The use of analogies from other social movements can be used to impact the design of electronic 
devices.  For example, the popular (RED) campaign uses effective advertising to promote 
awareness and support for the Global Fund for HIV and AIDS.  Yet, the program promotes 
purchasing (in many cases electronic devices) more in an effort to donate to this cause.  
Secondly, the campaign requires users to spend money to donate.  Using the literal methodology 
of the (RED) campaign for e-waste reduction may be a conflict of interest; however, its use of 
incentives could be a beneficial technique.  For example, the purchase of a perhaps (GREEN) 
product, one with internal components designed to disassemble easily, could require a lower e-
waste disposal fee at the checkout counter.  This lower fee would be the result of reduced e-
cycling costs due to the product’s design.  This design system model, created from the analogy of 
other social movements, could concurrently create an incentive for consumers to purchase these 
products over other competitors, reduce e-waste, and promote e-waste awareness.   
 



Working with students is a powerful methodology for pioneering new ideas for e-waste reduction.  
Students tend to be energetic, optimistic, and motivated.  Non-profit community organizations are 
perfect compliments for students because they can use student ideas and designs to implement 
impactful change while students enjoy the opportunity of making a difference (Pilloton 2009).  
AWOL, located in Savannah, Georgia, is a registered 501(c) that provides arts and technology 
education for at-risk youth in the community.  One of their programs takes discarded PC’s, installs 
free Linux on them, and gives them to the 78% of people in poverty who do not have computer 
access to create their own resumes or fill out online job applications.  AWOL’s combination of 
weaving social responsibility and youth education with reducing e-waste, is reproducible, scalable 
throughout the United States, and also is beneficial to its targeted users by keeping them from 
what they call the “social landfill” (Wilson 2010).

 

 
Design Methodology C:  Design for Repurpose and Education within Communities 
Promoting design systems to reduce e-waste can effectively work within community education 
systems.  Products can be designed to be dismantled and reused by communities through their 
education science, design, and art programs.  Incentives could be the promotion of a more eco-
friendly footprint for companies, and perhaps automatic sponsorship via company logos cleverly 
designed onto these reused components from the cradle.  
 
Design students Erin Bodner, David Chin, Amber Lundy, Josh Mead, and Justyn Perzyna 
developed a project entitled the “Tree Program” (Lundy, A. et al. 2011).  Within this design 
methodology, a cell phone or computer mouse could be designed to eventually become parts for 
a school’s community educational robot program.  Using do-it-yourself methodologies, these 
students created robots from old electronic product parts.  They then developed a system for 
implementing the reuse of electronic products as parts for an educational robot building program 
within the community.  Robot building programs and competitions already are being run in 
schools nationwide; however, they require the purchase of expensive components, and also 
introduce more potential e-waste into the planet. 
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Design Methodology D:  Sustainable Use and Reparability within the Community 
A sense of community helps to craft a sustainable interest, and is becoming more valued within 
business.  Trader Joes recently began an advertising campaign in which they tout investing in 
conversation, over investing in flat screens to do the work for them.  In the book sale industry, 
giants such as Borders Bookstores have fallen, while smaller community-based bookstores are 
surviving on unique community-based events and involvement to sustain retail traffic.   
 



Designing to promote sustainable use and reparability promotes the reduction of e-waste 
throughout the community, and encourages the local development of local community owned 
repair shops.  In the California community of Long Beach, The Hub Bike Center and the Recycle 
your Bicycle Program provide free education workshops on bicycle repair and recycling.  These 
programs promote eco-friendly bicycle use, and reduce waste.  Why aren’t toasters or electric 
shavers repaired?  The complexity of components within an electronic product encourages a lack 
of e-cycling.  For example, the steel chassis of a modern automobile can be recycled simply, yet 
it is the integrated and fused together mixture of components that end up as waste in landfills.  To 
encourage reparability, electronic products need to be designed to be able to be disassembled.   
 
Reparability is profitable to communities, and is empowering to individuals.  Similar to the small 
community bookstores, patrons return to these local community hotspots and create traffic.  
Reparability and mass-customization can go hand-in-hand; updating the design of an electronic 
product while concurrently increasing the life of the product and reducing e-waste. In addition to 
the reduction of e-waste and individual empowerment, reparability promotes an emotional 
connection with a product.  These products become an irreplaceable item or heirloom, improves 
its lifecycle sustainability, and in loop feeds more patronage to the community repair hub. 
 
An example of infusing reparability methodologies into the design process is the student group 
project “E-liminators” (Arreguin et al. 2011) by Oscar Arreguin, Josue Gonzalez, Matthew 
Schwartz, and Thomas Vu in which they develop a cell phone with interchangeable parts 
amongst other things.  This solution combines reparability with cloud computing and eco-friendly 
materials to solve their two main reasons for cell phone replacement:  broken components and 
outdated technology.  The company would profit by creating fewer phones while promoting more 
software revisions.  This results in the consumption of fewer natural resources, and the reduction 
of production, shipping, emissions, and e-waste concurrently. 
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Design Methodology E:  Community Involvement in E-Waste Evaluation and Awareness 
In the United States, the current state of e-cycling is deemed as voluntary waste management, as 
the states that have regulations regarding e-waste vary state by state due to a lack of federal 
mandates.  This not only helps to hide the lifecycle of a product from communities, but also keeps 
a hazy definition of what components can be recycled, what components cannot, and what 
components are truly harmful.  In turn, this impedes the effectiveness of community organizations 
and activism, and also detours product manufacturers and designers from designing from the 
cradle with e-waste in mind.  Conversely, in 2003, the European Union adopted the restriction of 



hazardous substances directive (ROHS); banning several toxic chemicals from electronic 
components (ROHS 2006).   
 
Despite the lack of federal e-waste mandates, community activism in the United States and 
throughout the world has been impactful on the design methodology of electronic products.  Since 
2008, Greenpeace has evaluated the eco-friendliness of electronic products annually by inviting 
companies to submit products to their Green Electronics Survey.  Since their first annual survey, 
consumer electronics have steadily improved in reducing the effect of e-waste.  From 2008 to 
2011, the survey assessment found significant reductions in the use of hazardous chemicals in 
electronic products.  Phthalates, beryllium, and antimony are being eliminated, more and more 
products are PVC and BFR free, and products are exceeding Energy Star standards 
(Greenpeace 2011, 10-13).  These types of evaluations impact the resources, tools, and 
corporate culture available for designers, and also can encourage innovation via the use of 
design systems, materials, and corporate competition.  
 
In the County of Los Angeles, a “C” on the door of a restaurant would likely persuade a customer 
to look for a place to eat with a higher grade.  Cereals specifically state the ingredients on the 
side of the box for quick evaluation.  Yet, this methodology promotes decision advisement via a 
regulatory organization, and not necessarily driven by the community.  However, one of the most 
effective community based decision advisors is the company known as Yelp.  Yelp compiles 
community based ratings, assessments, and simple contact information on businesses, events, 
areas of interest, and food.  Yelp’s design is a successful use of community input because it is 
simple to use, gives clear advisement, delivers effortless contact information obtainment, and 
gives the user a feeling of contribution to a community effort.  Yelp’s mobile apps have promoted 
its use through convenience and simplicity.  In this digital age of multitasking, five hour energy 
drinking, smart phone using, angry birds playing lifestyles, simplicity and convenience are the key 
to effectiveness.  The magic of twitter is inherently linked to its 140 character limit.  It is a design 
where complexity is difficult to obtain, time is conserved in use, and self-expression is strong. 
 
An excellent example of utilizing this methodology for community’s role in reducing e-waste is the 
“Edentify” (Martinez, Ramos, and Robertson 2011) project, by industrial design students Ulysses 
Martinez, Victor Ramos, and Blake Robertson.  These students developed a design that 
harnesses the community effectiveness of Yelp, while promoting the awareness of e-waste and 
its ingredients.  Their “Edentify” application for mobile phones engulfs the community into e-waste 
awareness via community based e-waste ratings.  The application is designed to be simple to use 
and employs game-based interface features to promote its sustainable use.  The product grows 
in influence as its user-based community grows.  With the popularity of this app, products 
designed to reduce e-waste can be rewarded via community-based recommendations. 
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Educational Methodologies 
Research over the past two years in design methodologies for reducing e-waste, coupled with 
design student studies in reducing e-waste, have produced strong results including several 
International E-waste Design Competition student awards.  A sample base of 44 students 
comprised of 14 groups, were given several educational methodologies for encouraging design 
innovation on the topic of e-waste reduction.  Because the testing sample is small, specific 
qualitative results have not yet been determined.  It is projected that in the third or fourth year 
more specific results based upon these initial observations and outcomes will be producible.  
Below are the educational methodologies conducted in an effort to assist and encourage students 
in finding design solutions for the reuse and reduction of e-waste.   
 
A Community’s Mindset - The Micro-Community Methodology 
A design studio, whether packed with 24 design students at a university, or 12 professional 
designers at a consultancy, can be thought of in many ways as a “micro-community.”  They 
spend their days in close quarters, eat at local places, and tend to have similar mindsets and 
goals.  The company, Method, famous for its sustainable products, treats their studio as a 
community in many ways.  They promote a mentality of sustainability from the individual out to 
their company culture.  This promotes a strong corporate culture for sustainability.  The 
company’s final products tend to avoid green washing because their corporate community 
mindset is true from the core.  This methodology was integrated into these course projects for the 
past two years.  Each student in the class must change their own lifestyles toward sustainability 
during these types of design projects, and each student is responsible to keep tabs on each other 
in maintaining a sustainable culture to promote an authentic outcome.  This exercise resulted in 
piles of bicycles inside the design studio, in-class composting, and waste-conscious design 
methodologies such as sketching on both sides of the paper.  Creating a sustainable culture in 
the classroom and outside the classroom, also promotes passive sustainable thinking at all times, 
thus improving the chances for innovation in design problem solving. This methodology promotes 
designing the product to live in harmony with nature, instead of fighting it.  An example of this 
method includes the rebuilding of the Ford Motor Company’s River Rouge Manufacturing plant in 
1999 which was redesigned to use storm water usefully, rather than fighting it (Braungart and 
McDonough 2002, 163). 
 
Diversification of Minds - A Grouping Methodology 
Each group for the competition was assembled via a specific methodology.  Each student was 
first surveyed to determine their strength in one of three categories of a designer.  Students were 
then divided into three categories:  Organizers, mechanical masters, and aesthetic experts.  



These three groups then divided into their own groups of three willfully.  This method promoted 
diversity within groups, but also allowed students to pick their own teams to a certain extent.  In 
addition, this method automatically assigned each designer a role within a group to encourage 
leadership qualities.   
 
Systems Exploration - Storyboards and Evidence-Based Design Methodologies 
It was hypothesized that an emphasis on storyboards and surveys would expand opportunities for 
developing e-waste reduction and reuse methodologies.  After the initial project briefing, groups 
were encouraged to develop surveys and storyboards to find opportunities for reducing e-waste, 
and also find the reasons why electronic products become e-waste according to consumers.  
These exercises were designed to carefully emphasize the study of lifecycles and design systems 
of existing products, and were effective with the majority of students involved.   

 
 
 
Conclusions 
As e-waste grows, so will its awareness.  The above design methodologies emphasize a 
community’s role in e-waste design systems, and are scalable to spread quickly.  Lifecycle 
awareness, reparability, and design for evaluation and disassembly are strong design elements 
that can be integrated with communities for successful outcomes.  With a larger sample of 
students, specific analysis of the educational methodologies’ impact on the presented e-waste 
design methodology outcomes will be achieved.  When effectively integrated into a product’s 
lifecycle, communities are powerful entities for promoting awareness while reducing e-waste.  
They are capable of being efficient and fast when introducing new methodologies for fighting e-
waste, and shall create an even stronger impact on the future of the design of electronic devices.    
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