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INTRODUCTION Developments in electronics have led to rapid innovation has 
lowered the cost of electronic goods which has led to an in-
creased usage of electronic products across the world. This in-
crease in electronic device usage leads to the eventual increase 
in electronic waste or e-waste. The growing e-waste problem 
has a huge environmental impact as many electronic devic-
es now have shorter lifespans. It is estimated that in 2021, the 
world’s population will produce 57 million tons of e-waste.(I1) If 
you could imagine, that amount of annual waste is equivalent to 
almost 4,500 Eiffel Towers which is enough to cover an area the 
size of Manhattan. [I4]  It is not just the quantity that is signifi-
cant. E-waste comprises toxic heavy metals like lead, mercury as 
well as hazardous chemicals that can harm human health and 
the environment. Only 20% of valuable materials in e-waste are 
recycled properly.(I2) Furthermore, formal recycling of e-waste 
is an expensive and slow process. The U.S, the second-largest 
producer of e-waste, exported 40 percent of its e-waste to devel-
oping countries where informal recycling is often unregulated, 
which creates even more health and environmental hazards.(I1) 
With the recent limitations to export e-waste, recycling efforts 
are being outpaced by the mass consumption and planned 
obsolescence of the manufacturer.(I3) The goal of our project is 
to better inform consumers of the effect of their purchases and 
encourage sustainable consumption of small electronic devices.
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GUIDING
RESEARCH
OBJECTIVE

Understand the consuming behaviors of 
millennials on small electronic devices and 
what could influence their decisions.

SUB QUESTIONS

What is sustainability? 

How do people define sustainability? 

What is considered sustainable consumption for small 

electronic devices?

The decision factors of purchasing electronics? 

What shapes the consumption habits of Millennials?

The decision factors of purchasing electronics?

What information is missing in the cycle?

When do Millennials neglect to consider the environmental 

impact of purchasing small electronic devices?
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SECONDARY 
RESEARCH

The first step in our research 
process for this assignment 
was to conduct a literature 
review of the landscape of 
mass consumption, overpro-
duction and consumer aware-
ness. As we began this process, 
we collectively felt drawn to 
electronic usage and e-waste. 
The literature review method 
allowed us to get a more in 
depth understanding of the 
space and to analyze the land-
scape of sustainable electronic 
consumption. 

Literature 
Review
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Circular Economy of 
Electronic Goods

A circular economy is a pro-
cess in which the production 
cycle of products and goods 
includes a product transforma-
tion cycle which would allow 
for the reuse or repair of a 
product as well as the reman-
ufacturing of a product’s parts 
or the recycling of its material. 
[L1]  This would affect both the 
development and the end-life-
process of electronic goods. 
This would mean that more 
products are made of recycled 
materials and parts, products 
are used longer, products are 
repaired to extend use, and, at 
the end-of-use, products are 
properly recycled and diverted 
from landfills.  [L2]

Electronic waste is the fastest 
growing waste stream in the 
world. Electronic products are 
often prematurely wasted with 
only 20% collected for recy-

cling and it is estimated that 
$57 billion worth of raw materi-
als are lost in e-waste globally. 
[L2]  In 2019, an estimated 54  
million metric tons of e-waste 
was generated with only 17.4% 
of which was recycled. [L2] The 
current model is extractive in 
nature, meaning that materials 
are extracted from the Earth, 
used for the required purpose 
and then sent to a landfill 
when the product is consid-
ered waste. [L3] This practice 
is so ingrained in capitalism 
that it is assumed to be the 
only way to manage electronic 
production.

A circular economy would 
need to do more than recycle 
electronic devices, for recycling 
would indicate the end of life 
of that specific product. Ide-
ally, as much utility as possi-
ble should be derived from a 

product before it is considered 
for recycling. Therefore, prod-
ucts should be refurbished, 
repaired and reused to extend 
the life of a product and then 
components and materials 
should be properly remanufac-
tured or recycled at the end-
of-use of a product. [L4] 
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We conducted a competitive 
analysis on six products that 
reduce e-waste. These prod-
ucts focus on various aspects 
of the circular economy.  
GoKind focuses on encour-
aging sustainable purchases 
through a reward system [M1]. 
Fairphone provides a sustain-
able alternative for cellphones 
through modular design and 
upgradable components 
[M2]. Ereuse.org focuses on 
providing services to recycle 
and recover [M3]. Codecheck 
provides consumers detailed 
information about the prod-
ucts [M4]. EcoATM and My-
Gizmo help people get rid of 
old devices more sustainably 
by providing a marketplace 
and an automated machine 
[M5&6]. 

Competitive 
Analysis
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We developed this  

evaluation criteria to help 

us find the uncovered  

opportunities in our  

problem space.

Impact

Purchasing behaviors
How does the product affect 
purchasing decisions? 

Reduce E-waste
How does the product reduce 
e-waste?

Preventative 
What preventative measures 
are taken before the device is 
considered waste? 

Effect
What expect of the circular 
economy does this product 
effect?

Engagement

Recruitment
How does the proudct recruit 
users?

Fun/Enjoyable
How does the product engage 
users?

Feedback
How does the product provide 
feedback to users?

Encouragement
How does the product  
encourage the user to  
participate?  What value does 
it bring?

Audiences

Demographic
What are the demographics  
of the users?

Community
How does the product create  
a community?

Primary Stakeholders
Who are the main users of  
the product?

Secondary Stakeholders
Who maintain the product?

Accessibility
Who is able to use this  
product?

Reach
How many people can this 
product influence?

Methods

Accepted Electronics
What are the electronic devic-
es that this product is working 
with?

Platforms
What platform or media is it 
on?
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SME Interview In his PhD thesis, Dr. Parajuly 
focused on the techno-eco-
nomic aspects of e-waste 
management including reuse 
and recycling. His research 
project “Behavioral Change for 
the Circular Economy” ex-
plores the area of sustainable 
consumer behavior with a fo-
cus on electrical and electronic 
products (e-products) and the 
resulting e-waste. He inves-
tigates the rationale behind 
users’ actions and the signif-
icance of user behaviors in 
product lifecycle and e-waste 
management and explores 
possibilities of matching and 
influencing user behaviors 
through interventions. [M7]
His experience on the behav-
ioral elements in e-products 
helps us learn more about our 
problem space, how consum-
ers make purchasing decisions 
on electronic products, and 
how we can potentially change 
their behavior.

Dr. Keshav Parajuly
Academic researcher at UNU
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David is co-founder of eReuse.
org, an online site and soft-
ware application that analyzes 
computers’ likelihood of reuse, 
traces computer components, 
and connects people and 
organizations to refurbish-
ers and recyclers. eReuse.org 
attempts to reuse, repair, and 
recycle electronics through 
the use of software to connect 
people and devices at various 
points in the circular economy. 
David’s work helps compa-
nies, public administrations, 
ITADs & refurbishers to reduce 
the environmental impact of 
electronic devices and acceler-
ate the transition to a circular 
consumption of electronics. 
He defines himself as a social 
entrepreneur and passionate 
about the circular economy of 
digital devices. 

David Franquesa
Researcher, activist, and co-founder 
of eReuse.org

Bradley is a hardware design-
er at FieldKit.org, a nonprofit 
organization that builds re-
mote sensing and instrumen-
tation kit for field science and 
education. Bradley designed 
these environmental FieldKit 
sensors and stations to be 
easily deployed and recycled. 
His experience helps us under-
stand how to design sustain-
able electronics for a specific 
audience, and how manufac-
turers approach the w-waste 
problem. 

Bradley Gawthrop
Hardware designer at FieldKits
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Participants We conducted  1-hour zoom 
interviews with 12 participants. 
The interview session includes 
a 30 minutes semi-struc-
tured interview followed by a 
30-minutes contextual inquiry.

We recruited participants with 
social media and personal 
networks. Participants were 
screened by an online survey. 
We recruited participants who 
are Millennials (born in 1981-
1997), live in the United States, 
and have a medium to high 
income (ranging from $53,413 
to $106,827 annually for a 
household of three depending 
on the location). Through our 
secondary research, we found 
this population is more likely 
to be aware of sustainability 
and more willing to make sus-
tainable purchases.

Millennial (born in 1981-1997) age group 

Medium to high income ($55,413 to $106,827 annualy 

for a household of three)

Resides in the United States
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Semi- 
Structured 
Interview

Goal

Understand Millennials’ shopping behaviors on  
electronics, as well as understand why do Millennials 
neglect to consider the environmental impact of  
purchasing small electronic devices. This interview is to better 

understand our participants’ 
shopping behaviors as well as 
allow us to make the partic-
ipants feel comfortable with 
the research process. We in-
cluded a few pre-determined 
questions but would mainly be 
conducted as a casual inter-
view to allow the participant 
to feel comfortable with the 
researcher process, to ask any 
questions they may have, and 
to prepare for or debrief them 
on the study.

zoom interview
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Contextual 
Inquiry

Goal

Learn the process of how Millennials make electronic 
purchases online and understand the factors that  
contribute to the purchasing decisions.

The contextual inquiry is to 
learn about customer’s pur-
chase behavior when it comes 
to buying electronic products. 
What are the reasons that con-
tribute to the decision making 
and what goes through their 
mind when they purchase? We 
included some prompts for the 
participants to be conscious 
about their thought process 
but mostly asking participants 
to be as natural as possible. 
The facilitator will explain the 
structure and what we hope to 
get out of it again before the 
contextual inquiry begins.

zoom share screen
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Design Probe

Goal

Gain perspective on Millennial’s views on electronics 
consumption and sustainability, and use the response 
to start design conversations about future  
possibilities of electronics consumption . The objective of the design 

probe is to gain insights into 
participant’s personal views 
and experiences on electronic 
consumption and sustainabil-
ity. The workbooks elicit a re-
sponse from the participant by 
prompting them to consider 
the life course of their personal 
electronic device. This helps us 
understand their experience in 
a personal context. We hope to 
use this information to begin 
design conversations about 
future possibilities of electronic 
consumption. In tandem with 
other primary research meth-
ods such as contextual inquiry 
and interviews. 

Workbook
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Design Probe

Team Circle distributing the workbooks Participant 10        Participant 11

                                         Participant 12
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DATA 
SYNTHESIS 
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Affinity 
Mapping

After collecting the raw data, we used affinity mapping in Miro  
to synthesize our data. We gathered the insights we found 
and the supporting quotes. We used colored tags to indicate 
any additional themes for each participant’s quotes. These 
data were then reorganized into affinity groups that became 
our final insights.

Insights & Raw Data

Affinity Groups
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DEFINITIONS
In order to provide more clarity when reviewing our findings, we are providing 
context to certain terms and concepts that we will be referencing throughout this 
document. When these terms are used within this research, we are referring to the 
following definitions unless otherwise stated.

Circular Economy: 
An approach to economic 
development that attempts 
to design a restorative and 
regenerative process to 
extend the use of electronic 
products and components 
before eventually going to 
waste. [H1]

Reuse/used: 
Products that have been 
used by a consumer and 
have been resold to extend 
the life of the product. 

Repaired: 
Products that were dam-
aged and have subsequently 
been mended to working 
order.

Refurbish: 
Products that have been pre-
viously returned to a distrib-
utor for repair and are being 
resold to consumers. 

Remanufacture: 
A process in which used 
products are rebuilt to their 
original manufactured 
standards by replacing older 
components or are products 
that are built out of a com-
bination of reused, repaired 
and new parts. [H2]

Recycle: 
Process in which electron-
ic parts, components and 
materials are salvaged from 
used electronic devices and 
returned to manufacturers 
for reuse in creating new 
components or products. 
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Circular Economy Diagram [H3]
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INSIGHTS
We came to these findings by synthesizing our data 
from participant quotes from the interviews and 
design probes that were conducted with partici-
pants. We synthesized this data by coding quotes 
from participants and then affinity mapping similar 
perspectives which enabled us to derive themes and 
pull forth insights. We selected these insights for we 
believe they are representative of our participants’ 
viewpoints. To support these insights we will be 
providing the select quotes that were used to derive 
these themes. 

Consumers trust that the manufactures are being sus-
tainable on their behalf. 

Consumers do not consider the environmental impact 
of their technology even though they may consider 
sustainability as a purchasing factor for other prod-
ucts.

Quality, functionality and price are the driving factors 
behind electronic purchases.

Consumers would consider sustainable electronics if 
the product met the functionality of new devices.

A lack of trust for used and refurbished devices pre-
vents consumers from considering refurbished prod-
ucts.

People tend not to recycle old items out of a lack of 
awareness on how to recycle.

1
 
2

3

4

5

6
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Consumers trust that the  
manufactures are being sustainable 
on their behalf.

1
Rationale:

Many participants that we spoke with assumed that the  
corporations which are manufacturing their devices are being 
sustainable. These assumptions ranged from participants citing 
recycled components in hardware to corporations taking older 
electronics on behalf of the customers to recycle them properly. 
From our findings, we found that participants considered certain 
corporations such as Apple to be inherently trustworthy and to be 
as sustainable as they could be without sacrificing functionality.  

Quotes:

“I kind of trust that Apple does that for me, like I know that they 
consider a lot about sustainability.” - Participant 4

“I assume that they are doing proper recycling of the devices so 
I haven’t really explored sustainable options.” - Participant 5

“I’m glad that these companies are starting to become more 
environmentally aware and do things that help the environ-
ment, like carbon offsets and using different materials or recy-
cling old stuff. I think that’s really helpful, but it doesn’t really 
factor into my purchases.” - Participant 7 
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Consumers do not consider the  
environmental impact of their  
technology even though they may 
consider sustainability as a  
purchasing factor for other products.

2
Rationale:

We consider this as an interesting insight because it illustrates 
that consumers consider sustainability when making purchas-
ing decisions but fail to consider it as an important factor when 
purchasing electronics. This also indicates that consumers are 
impacted by sustainable initiatives in other industries but there is 
a lack of consumer awareness of sustainable efforts in the elec-
tronics industry.   

Quotes:

“I do think about environmental factors but I do not think about 
it with technology because I’m just not really aware of the envi-
ronmental factors.” - Participant 1

“I’m not sure how to really think about an electronic phone or 
electronic device as having an impact on environment sustain-
ability or other things honestly.” - Participant 3

“You can easily get other things that are more sustainable, for 
example, if you’re planning to buy a bag, we can find a bag 
without plastic. But in electronics, they are full of metals so it’s 
not possible to be 100% sustainable.” - Participant 2
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Quality, functionality, and price 
are the driving factors behind 
electronic purchases.

3
Rationale:

This is pretty standard for why consumers buy electronics or most 
any good. What makes this an interesting insight is that material, 
origin, longevity, customization, and environmental impact are 
not factors that our participants expressed concerns about. Even 
when this information is presented to them on device specifica-
tion sections on the manufacturer’s websites. Participants more 
often than not, skimmed past this section.
 

Quotes:

“It’s all about the performance.” - Participant 5

“Quality, price, and style are the most important factors for elec-
tronics.” - Participant 6

“Price, color, and overall functionality is more important than 
sustainability.” - Participant 5
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Consumers would consider  
sustainable electronics if the 
product met the functionality of 
new devices.

4
Rationale:

This insight validates our assumption that electronic sustainable 
options would need to meet the functionality of other state-of-art 
products on the market to reach consumers. This shows that a 
sustainable electronics market may not succeed with consumers 
if the product does not meet the standard set by emerging elec-
tronic manufacturers. 

Quotes:

“I I would look at the functionality of the product. If both of 
them are the same then I would go with the sustainable ver-
sion.” - Participant 2

“If the two products are very similar in terms of functionality 
and also the quality, then I think it’s a factor I’ll consider but if 
they’re very different I would say it’s probably not a determining 
factor.” - Participant 4
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A lack of trust for used and 
refurbished devices prevents 
consumers from considering 
refurbished products. 

5
Rationale:

This insight is interesting because it shows that few participants 
consider refurbished products as a purchasing option. It was 
surprising to know that our participants had few experiences 
with purchasing refurbished devices and made assumptions on 
the quality of refurbished products. This also applied to the reuse 
market of electronic devices as well. Most participants would not 
trust used products due a perceived sensitivity of electronics.  

Quotes:

“I feel like refurbished products still have underlying issues. 
It’s like they put a band-aid on a crack. It’s still not completely 
fixed.” - Participant 1

“I’m not I’m not entirely convinced by if you buy a refurbished 
phone you’re going to have the same.” - Participant 3

“I personally don’t like buying second handed devices because 
I don’t know the history of the device. It could come with broke 
stuff and I don’t want to deal with it.” - Participant 2
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People tend not to recycle old 
items out of a lack of awareness 
on how to recycle.

6
Rationale:

This iillustrates a disconnect for consumers on how, why and 
when to recycle. It also validates an assumption in which peo-
ple held on to electronic devices because of sentimental value, 
perceived financial value, or lack of awareness on how to recycle. 
Additionally, participants did not want to waste or landfill their 
electronics and would prefer to recycle if possible.

Quotes:

“I don’t know how to properly dispose of them. I probably should 
have sold them but I didn’t because it was too much trouble 
and I don’t know how to clear them [of data]. I just keep them.” 
- Participant 4

“My family, we have a junk room in the house. We just leave 
stuff there like a couple of old phones and tablets and there 
were some just really outdated keyboards and  stuff in there 
because the rest of the time it’s kind of just out of sight out of 
mind.” - Participant 6

“There is this box I have with all my old technology devices and 
I don’t know why I hold on to it. I guess some of the things have 
memories on it. They symbolize a time in my life.” - Participant 1
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DESIGN 
IMPLICATION
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Communicating the  
advantage of sustainable  
alternatives to consumers 
at the point of purchase. 

[Insight 2]

Our participants consider sus-
tainability when purchasing 
other products such as clothes, 
food, or other single use 
products. However, not with 
electronics. They confirmed 
that they would consider sus-
tainability if it did not impact 
functionality. This could be a 
possible way to design at the 
point of purchase to provide 
information to the user about 
that product’s lifecycle, that 
manufacturer’s sustainable 
actions, and reference other 
alternatives.

1
Educating consumers on  
the process of making  
electronics and its  
environmental impact.

[Insight 1+4]

Consumers are unaware of 
what is inside of these devices, 
the impact that these materi-
als have on the environment, 
and the health toll that these 
products have on communi-
ties that mine materials, man-
ufacture products, or manage 
e-waste. 

2
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Encourage buying  
refurbished and used 
products and provide pros 
and cons of refurbished 
products for transparency.

[Insight 3+5]

There is an opportunity to 
change the stigma of reused, 
refurbished and remanufac-
tured goods. It is important 
that consumers understand 
that these products and com-
ponents should be used to the 
fullest extent and that simple 
repairs could extend product 
life. 

3
Provide information about 
average lifespans of  
products to encourage 
proper recycling at the end 
of use. 

[Insight 6]

As our insights illustrated, par-
ticipants had trouble knowing 
how to recycle. There is an op-
portunity to encourage contin-
ued use of a product or how to 
access the proper channels to 
return a product in the circular 
economy and not to a landfill. 

4
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DESIGN 
PRINCIPLES

We came to these principles after deliberate  
discussion on values that would guide our  
forthcoming design. We wanted to be sure that  
these principles reflect our findings, our hopes for 
the future, and our design ethics. 

Transparent

Convenient

Informative

Motivative

1

2

3

4
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Transparent

Provide clear, concise 
information about the  
recycling and refurbishing 
process and about the  
lifecycle of products.

We want to make sure that users 
are aware of their options, can 
trust our product, and can be 
informed about the importance of 
our problem space. 

1 
Convenient

Improve the accessibility 
of the electronic repair and 
recycle processes for  
consumers.

We want to make this process  
as simple, easy, and seamless as 
possible. We believe that any  
design that we propose should 
improve the experience for users 
in order for them to have less  
friction or any reason to disengage 
with the process. 

2 
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Informative

Educate users about the 
electronic waste and the 
circular economy of  
electronic products.

We believe that information is 
important. That people need to 
know about the role that they play 
in the broader circular economy 
and the environmental benefits of 
this system.

3 
Motivative

Encourage users to extend 
the life of their products or 
seek more sustainable al-
ternatives.

We want to motivate people to  
be aware, to properly recycle,  
consume, and to consider the 
effects of all of their electronic 
purchases. 

4 
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