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Preface

| first stumbled upon the word exno-
vation, when | read a book by German
philosopher Richard David Precht. He
described a dystopia in which the digi-
tal revolution completely decoupled hu-
manity from the real world. Everything
was up to preventing a disaster and
thus reversing all failed technological
developments. Since then, exnovation
never let go of me.

| initiated this graduation project be-
cause | saw the ecological crisis as a
warning for designers not to keep cre-
ating new (more sustainable) things,
but to clean up the unsustainable ones.
This project gave me a completely new
perspective on the capabilities and
possibilities of design. Even sustainable
design can be so much more than just
bringing the next “sustainable” innova-
tion into the world. | hope that this thesis
can inspire other designers to question
their own work more often and to be
less harmful. For our common future.

Due to COVID-19 | decided to complete
the entire graduation project remotely.
The last time | was in Delft is almost 2
years ago by the end of this project. The
separated situation did not make it easy
for me. Therefore | would like to thank
those who made this work possible:

First of all, | would like to thank my su-
pervisors. Thank you Conny and Roy
for providing me the freedom to ex-

plore this unusual subject and for your
guidance throughout the entire project.
Sometimes | had the feeling you were
the only people that could follow my
thoughts and that pushed me to keep
working on this. You motivated me to
maintain my vision while not losing sight
of the details. Thank you for all the in-
spiring discussions and your enthusi-
asm. Without your valuable input, this
project would be a very different one.

To Leq, thank you for listening to all my
philosophical monologues, theoretical
considerations, ideas and reflections.
Thank you for putting up with me say-
ing the word exnovation a million times.
Thank you for always being there for
me and all your support and care.

To all the designers and iPhone owners
who contributed fo this project by test-
ing my prototypes and taking part in
interviews. All your extensive feedback
was most enriching for me.

To all friends and fellow students from
TU Delft that made these challenging
studies an unforgettable time. To all the
people | had the chance fo meet on my
master journey. No matter if in Delft,
Umed, Stockholm or elsewhere.

And above all to my dad. | am endlessly
grateful for everything you gave me in
life. I miss you.



Executive Summary

With noticeably mounting indications for
climate change the fatal consequences
of human activities become more and
more apparent. The majority of our ev-
eryday life products hold their share in
the pollution of the environment. By un-
earthing resources, processing, trans-
porting, use and disposal. Here, indus-
trial designers and innovators have
long been a substantial contributor to
the problems we face and many inad-
vertently still are. Now, production and
consumption must change as quickly
as possible to prevent the worst effects
of the ecological crisis and to keep the
earth habitable in the future.

In this context, designers often try to im-
prove the current situation by inventing
and innovating greener solutions. How-
ever, sustainable design efforts are not
enough, as long as we merely focus on
innovations which keep exploiting re-
sources, fill “sustainable” market niches,
cause rebound effects and offset envi-
ronmental gains. Given the urgency, we
now need fo focus more on mitigating
the impact of existing unsustainable
products.

This goes under the umbrella of exno-
vation. In recent years, the term has
gained traction and is increasingly
perceived as an essential element of
sustainability transitions. It targets the
removal or reduction of existing fech-
nologies, products, structures efc.

This graduation project aimed at
exploring exnovation efforts in context
of design. The initial research phase
focused on how designers can facilitate
the exnovation of products in the most

harmless way possible. Literature review
showed that not only the environment
itself should be taken into account, but
designers must also persuade the users
of products in order to achieve a lasting
effect. Only when considering the
consumer behavior and the product’s
related practices, uses, and other
interconnected aspects an exnovation
can be successful. The research resulted
in a compilation of several independent
approaches, methods and leverage
points for design action.

The second phase was an investigation
of a real exnovation case. The removal
of the charging adapter from the Ap-
ple iPhone box served as subject of an
analysis. The study showed that users
were not willing to give up the adapt-
er for sustainability concerns for several
reasons. Based on the findings and the
previous research, several design inter-
ventions were developed that aimed
at increasing the acceptance for exno-
vation. These interventions were tested
with participants to inform the final de-
sign.

The final outcome is a digital toolkit for
designers. It walks the user through var-
ious factors to consider when exnovat-
ing a product. After the user answers a
set of questions, the most suitable exno-
vation strategies are presented. These
strategies emphasize design possibili-
ties, considerations and give tips. In this
way it does not only sensitize designers
about the topic in general, but also in-
spire further steps for the particular
product exnovation.
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The
Introduction

Introduction. This chapter introduces the
project and argues for the relevance to
deal with exnovation in design. Besides the
domain, it also presents a test case that will

be conducted on Apple iPhone charging
adapters. This is followed by design goal,
project aim and scope including initial
research questions. Moreover it contains
the report structure and gives a reading
guideline for the following chapters.
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Motivation & Relevance

Innovations in Times of the Ecological Crisis

With noticeably mounting indications for
climate change the fatal consequences
of human activities become more and
more apparent. No matter if melting
of the polar ice, droughts, thunder-
storms, wildfires or floodings - extreme
weathers pile up due to an increased
atmospheric concentration of carbon
dioxide and other greenhouse gases
caused by fossil fuel use and land-use
change (IPCC, 2021). Many difficulties
of the manmade world can be traced
back to fossil fuel use, but it is by far not
the fundamental problem of the eco-
logical crisis. It is our ravenous, ruthless
greed for production and consumption
that brought the planet off balance. The
majority of our everyday life products
hold their share in the pollution of the
environment. By unearthing resources,
processing, fransporting, use and dis-
posal. Here, industrial designers and
innovators have long been a substan-
tial contributor to the problems that we
face and many inadvertently still are.

"There are professions
more harmful than
industrial design, but
only a few."

Victor Papanek, 1972

But at large, times have changed and
ecological awareness is rising clearly.
Fortunately, we have achieved a con-

sensus that we need to act fast if we
want to preserve a habitable plan-
et. This requires us to fundamentally
change our attitude tfowards production
and consumption and transform our
way of life towards a more sustainable,
eco-friendly one as soon as possible.

Designers and non-designers are chal-
lenged to create a future corresponding
those goals. And they work hard on it.
In this context, we aspire to improve
the current situation by inventing and
innovating greener solutions to reach
more efficient use of resources for the
good of both the environment and the
human. With this mindset it is apparent,
why most of the applied transformative
efforts have been focussing upon “the
new” as of yet, while approaches, that
deliberately include the “existent” have
rather fallen short (Heyen, 2017). How-
ever, the present appetite for the new
obscures the complexity of transforma-
tion processes which the society is cur-
rently facing (Arnold et al,, 2015). Thus
it is necessary to challenge whether it
needs more than innovations for trans-
formation.

A common concern is, that innovations
benefiting from more efficient technol-
ogies could give rise to changed behav-
jor and a consumption rebound, which
thus offsets part of the environmental
gain. (Greening et al.,, 2000, Hertwich,
2005) Moreover, innovations do not
always suffice in order to replace es-
tablished non-sustainable structures. In
practice, they often even fill new market
niches, without replacing other struc-

tures at all. Therefore we also need to
emphasize the phase-out of non-sus-
tainable technologies, infrastructures,
products and practices. (Heyen, 2017)
The past years, exnovation has been
gaining attention in theory of sustain-
able transformation as a generic pos-
sibility for the discontinuance of existent
technologies or to reduce production
and consumption. What sounds de-
structive in the first place, can make a
considerable impact on reaching sus-
tainability goals by identifying malde-
velopments and by questioning the ne-
cessity of certain products.

Test Case

Apple Charging Adapter

The intentional, sustainability-based
termination of products is a rare field
but slowly comes into view of responsi-
ble economy.

As part of their environmental efforts,
the technology company Apple decided
to cut their environmental impact by re-
moving the charging adapter, that used
to be shipped with every new iPhone. In
this way, they can avoid mining a sig-
nificant amount of materials from the
earth, and have eliminated the emis-
sions that come from processing and
transporting the chargers. (Apple, 2021)
This example is used to examine and
analyze the feasibility, opportunities,
chances and challenges of exnovation
in an industry that calls for action yet
has shown few efforts towards sustain-
ability so far.

Fig 1 - Apple charging adapters used as fest case:



Research Questions
Initial research questions cover the following:

1. What is exnovation (in design) and why is it a valid
concept?

2. How can designers contribute to the successful
removal or reduction of products and artifacts?

3. What do designers need to bring fo the table in order
to exnovate?

4. What kind of knowledge, guidance and assistance do
designers need to exnovate?

5. How can people be involved and persuaded about
the necessity of the exnovation?

This graduation project researches the
implementation of exnovation by design
on the basis of a test case on Apple iPhone
charging adapters. The end result is a digital
toolkit in form of an interactive website that
sensitizes designers for exnovation.

Project Aim & Scope
Exnovation by Design

In sustainability, the preference
for innovations has obscured the
complexity of transformations
and overshadows exnovation as
a suitable concept. Hence, this
graduation project aims at shin-
ing a light on exnovation through
design. It focusses how designers
can contribute to a future vision,
that deliberately tackles and ac-
knowledges the controlled termi-
nation of products. Explorations
on the exnovation capabilities
of the design discipline give an-
swers fo the question what it takes
to facilitate a successful removal
or reducution of non-sustainable
products on the market.

In order to investigate the under-
laying theory and principles in
practice, the project is accompa-
nied by a concrete example. In a
case study, Apple iPhone chargers
serve as a subject fo exnovation to
identify specific leverage points,
instruments, challenges and op-
portunities. Research findings
help to generate an interactive
digital toolkit for designers acting
as guard rails, that set the direc-

tion in the exnovation process and
create an initial framework for the
designer. It raises crucial ques-
tions, illustrates opportunities to
intervene and points out generic
challenges and pitfalls that may
be faced.

Target Group

The target group for this project
are people who work with cre-
ative processes that go beyond
human-centered design for rea-
sons of sustainability. The meth-
odology aims at such with the
expertise and / or interest in ex-
perience design.

It is for people that are aware of
the necessity to break new ground
of sustainable thinking. For those
who are motivated to tackle and
change our stance fowards in-
finite consumption and waste of
resources.

Limitations

Generally, exnovation can be mo-
tivated by a multitude of reasons
such as cost-reduction, simplifica-
tion, process optimization or port-
folio realignment to mention just a

few of them. This project, however,
solely aims at sustainability as the
initial and fundamental driver for
exnovation efforts. Moreover, the
project's subject of exnovation is
limited fo physical artifacts and
disregards other forms of prod-
ucts, digital applications, services,
systems, infrastuctures, technolo-
gies or similar.

Other than that, this project does
not explore the tasks and require-
ments how fo identify or deter-
mine products that should be ex-
novated and it does not discuss
the question on what should be or
should not be exnovated.




Phase 1

In the first phase | research theory
under the umbrella of exnovation in
relation to sustainability and design by
conducting a literature review of present
knowledge, methods and applications.

Phase 2

The second phase is an investigation
of a real exnovation case. The removal
of the charging adapter from the
Apple iPhone box is analysed and new
design interventions are tested with
participants to gain qualitative insights
and inform the final design.

Phase 3

In the third phase, the findings are
synthesized and the final design is
developed. In 3 loops the toolkit is
qualitatively tested, evaluated and
refined and a final conclusion is drawn.
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The first chapter intfroduces the goal, aim and scope of
o 1 the project and argues for its relevance.
Introduction

The second chapter presents an overview of current
o 2 sustainability efforts to overcome the environmental

crisis. It illustrates why people are drawn to creating

Sustainability Transitions T
new rather than eliminating old.

The term exnovation is introduced and first approaches
o 3 discussed how designers can contribute to the success-
. ful removal or reduction of products and artifacts.
Exnovation

This chapter takes a closer look at what it means to
o 4 design for exnovation. It explores the required mindset
(04.1), discusses design activity (04.2) and approaches

Design for Exnovation
'9 xnovatl human factors (04.3).

The removal of the charging adapter from the Apple
O 5 iPhone box are used as real-world test case. It starts
Test Case: with an in-depth analysis of the exnovation (05.1) which

informs 6 redesigns fo intervene in the process (05.2).
The redesign interventions were tested with iPhone 12
users to gain insights for the feasibility of design for ex-
novation efforts (05.3).

iPhone charging adapter

The generated knowledge from the prior two phases is
o 6 contextualized and implemented in an exnovation mo-

del with 8 strategies. This model is used for the foolkit.
Synthesis

In this chapter, the final toolkit is presented first. In the
o 7 following, three loops of usability testing illustrate the
Toolkit changes that led from the first draft to the final design.
A final conclusion of the project outcomes including li-
o 8 mitations, recommendations for further research and

Project Conclusion personal reflections.

Report Structure and
Reading Guideline

The graduation project is divided into 3
main phases: Research, Test Case and
Toolkit Design. These phases are indi-
cated by the respective colors. The ta-
ble on the left gives an overview of the
report structure and briefly introduced
each chapter.

Process Overview

The process of this project is inspired
by the research through design (RtD)
method to achieve a successful transfer
from theory to practice. The primary
research is followed by a loop of
formative design activities. Explorative
prototypes help to verify theory,
generate new actionable knowledge
and contribute to answering the initial
research questions as well as addressing
the design goal (Stappers & Giaccardi,
2017). The findings of the previous steps
help in the conception of an exnovation
model. This serves as the basis for the
final design, which in turn is tested and
improved within 3 design loops.

Research through design

Research Design Design

Fig 2 - Research through Design Method based on
Stappers & Giaccardi (2017)
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The first chapter represents a literature review around the
frictions in sustainability transitions. In a broader sense the
chapters aims at the question:

Why is exnovation a suitable concept?

The review was started with a pearl growing search met-
hod on keywords using the term exnovation to identify
relevant knowledge directly concerned with the subject
(e.g. Heyen, 2017). The search was then expanded fo
adjacent keywords (phase-out, divestment etfc.) related fo
exnovation. Further literature review was conducted using
the snowball method.

Sustainability
Transitions

Introduction. The following chapter presents
an overview of current sustainability efforts

to overcome the environmental crisis. It is
argued that the way innovations are applied
in many cases are not sufficient to cope with
the problems we face. It is then explained
why people are naturally drawn to deal with
the new and why exnovation is a suitable
concept although intended elimination has
received little aftention so far.
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The Fundamental Driver

Ecological Crisis

That there is a pressing need to act
against the ecological crisis is nothing
new. Considering the urgency, howev-
er, it cannot be repeated often enough.
Not only climate change but also other
environmental problems such as biodi-
versity loss, air, soil and water pollution
and overuse of land are growing threats
to the Earth system and its Planetary
Boundaries. The sum of human activities
has reached such an alarming extent,
that the Earth System could be irrevers-
ibly damaged. (Rockstrém et al., 2009)
In the course of this, our interaction with
the world and thus both production and
consumption must change as quickly as
possible in order to be able to prevent the
worst effects and to keep the earth hab-
itable in the future. This is where sustain-
ability comes into play.

“Our planet’s ability to provide an
accommodating environment for
“humanity is being challenged by our
own activities. The 'environmen"r'[ ]is
~ changing rcpldly [...] to an unknown:
future state of S|gn|ﬁcon’r|y d|fferen’r
'condl’rlons |




22

Current Situation

Sustainability in Production and Consumption

When considering sustainability, we
mostly have somewhat an idea of what
it might represent. Among other defi-
nitions, one in particular found wide-
spread recognition: “development that
meets the needs of the present with-
out compromising the ability of future
generations to meet their own needs”
(Brundtland, 1987) Although there ex-
ists a handful of scientific definitions, in
theory the general meaning is quickly
described, but in practice it is a vage
subject difficult to define or measure.
Humans have indeed developed a well
distinct awareness to protect the basis
of existence for future generations, but
in daily life, the ecological crisis is most-
ly a problem of others. In fact, there is
a common expectation that it is with
economy and particularly manufactur-
ers to minimise the ecological footprint
of goods they produce. The hope bases
on eco design, material research, re-
newable energy efc., and almost always
production is requested to change.
Consequently, more often industries
try to follow that request by coming up
with greener solutions and products,
that claim to be better for the environ-
ment. The bold communication of little
achievements appears like self-con-
gratulation and tends to downplay the
crisis behind. The customer is confront-
ed with the alleged improvements in
such a strong dose, so it becomes in-
creasingly obscure to estimate the ac-
tual environmental gains. When a car
company states ,on their way to zero’
they have engineered an eco-friend-
ly electric vehicle (EV), they are likely fo
not communicate the emissions from
production and processing, the conse-

quences of unearthing lithium, the use
of resources, the proportionality of a
vehicle carrying tons of material, much
less the little longevity or repairability. It
is the sheer complexity that makes it ab-
solutely inscrutable for a layman to un-
derstand the total ecological impact. It is
the difficulty to distinguish between real
ambitions and greenwashing. But in the
end, it is the most striking essential that
persuades the customer: For our plan-
et, an eco-friendly electric car is better
than a combustion engine car powered
by fossil fuel.

This understanding of sustainability
is a narrow frame, since it is focussed
on technology only and does not con-
sider consumption as a core driver for
the ecological problem. Sustainabili-
ty should also aim fo teach individuals
to have a respectful relationship with
the environment. It is in the hands of
every individual car user to decide for
what purpose or distance they drive
the car and to assess whether alterna-
tive means of transport could be more
appropriate or resource-saving. By o
profound self-reflection, one might even
come to the conclusion that relinquish-
ing the product is the best personal op-
tion.

Voluntary austerity and abandonment
for the sake of sustainability remains
an exception though and the hope for
greener innovations keep the economy
alive. Nevertheless, designers and inno-
vators have the ability to influence the
ways people are faced with and how
they perceive their material surround-
ing. In the following, | will touch on three
paradigms that play important roles for
sustainable development.

+

Paradigm |
Growth through Efficiency

Paradigm Il
Reduction through Sufficiency

O

Paradigm IlI

Sustainment through Circularity
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Paradigm |
Growth through Efficiency

The endeavour for efficiency is one of
the drivers of economies. Whenever it
is possible to improve performance, it
implies progression. It is therefore only
natural to apply this principle to eco-
logical issues as well. Efficiency for the
purpose of sustainability has already
been successfully studied scientifically
and introduced in practice. This is how
the concept of eco-efficiency came into
being. The idea here is o ensure growth
in productivity while reducing the re-
sources used (Schmidheiny, 1992). This
means, when reconsidering the whole
product lifecycle, including better pro-
duction conditions and disposal, energy,
material and waste can be saved. Since
such a way of thinking is considered to
be beneficial for both, the economy and
the environment, and thus for people in
general, the growth through efficien-
cy paradigm is one of the most wide-
spread. The driving force behind many
new businesses is to do something good
for the environment by rethinking exist-
ing products, services or structures and

making them more efficient. The pre-
viously mentioned example of electric
vehicles reflects the approach: a new or
untapped technology reaches a stage
of market maturity where it can demon-
strate clear advantages over existing,
old technology, and those advantages
are made available to the mainstream.
When used as intended, this makes an
EV lower in emissions than the internal
combustion engine car (ICE) without
making significant differences for the
end user. In many cases, the increase in
efficiency even brings expanded oppor-
tunities for the user to a certain degree.
At the same time, however, more ef-
ficient innovations are likely to lead to
greater overall consumption. This is
called the Jevons Paradox. The advan-
tage of increased efficiency is being
exploited in such a way that a rebound
effect occurs. The absolute footprint is
thus larger than the previous one and
equalizes the ecological gains. (Green-
ing et al., 2000; Hertwich, 2005).

“Eco-efficiency is achieved by the delivery

of competitively priced goods and services
that satisfy human needs and bring quality
of life, while progressively reducing ecologi-
cal impacts and resource intensity throughout
the life-cycle to a level at least in line with the
Earth’s estimated carrying capacity.”

World Business Council for Sustainable Development (WBCSD)

Paradigm |l

Reduction through Sufficiency

Sufficiency has long been an integral
pillar of buddhism as a spiritual ap-
proach. The idea is to live modestly and
appropriately in harmony with nature.
Through reflection, self-control, train-
ing and patience, knowledge can thus
be gained about frugality, which is often
considered difficult to practice. In times
of ecological crisis, the basic idea is ex-
periencing a rebirth - also in the west-
ern world. In recent decades, eco-suffi-
ciency has become a global movement.
As a bottom-up principle, small, inde-
pendent groups in particular are form-
ing to strive for the goals of sufficiency.
Be it through sharing of tools or vehicles,
autarky in food supply or restriction in
living space, as the trend of Tiny Hous-
es shows. Even though it is human na-
ture fo strive for more - or presumably
because of this - sufficiency is enjoying
increasing reputation. Under the motto
“small is beautiful’} the right measure is
being critically questioned (cf. Schum-

acher, 1973). The starting point is the
awareness that the current lifestyle of
most people in the Western world goes
far beyond the “measure of sufficiency”.
The essence is to conserve the available
resources without limiting one’s own
quality of life or satisfaction (Wuppertal
Institute for Climate, Environment and
Energy, n.d.).

Simply consuming less, however, is not
necessarily seen as a saving measure
of sustainability as long as production
continues. This is because, similar to the
rebound effect of efficiency, lower de-
mand in the short term would poten-
tially trigger a reduction in prices and
thus an increased incentive for others to
buy. (Alcott, 2008) When the sufficiency
strategy is also adopted by business, it
can offer pioneering benefits. If compa-
nies decide fo slim down their product
portfolios and reduce production to an
appropriate level out of their own moti-
vation, sufficiency is key.

“The easiest way to save resources and
energy and tfo reduce waste is to use less. This

means consuming less,

buying less, being

green, making do with what we have already

- establishing an imperative to rid ourselves of

all the unnecessary gadgets and duplications
that so hideously clutter up our lives”

Victor Papanek, The Green Imperative, 1995
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Fig 4 - Circular Economy Systems Diagram (based on Ellen McArthur Foundation, 2019)

“The circular economy is an
industrial economy that is
restorative or regenerative by
intention and design.”

Ellen MacArthur Foundation, 2013. Towards the Circular Economy vol.2.

Paradigm Il

Sustainment through Circularity

The idea of circular systems is most-
ly known as Circular Economy and has
been gaining traction the last decades.
In contrast to the traditional linear ap-
proach, products are not made pri-
marily from new resources and left on
themselves at the end of use (make, use,
dispose), but instead perform in closed
loops.

The concept rests on two principles: Re-
cycling old goods into new materials
and reusing goods through repair, re-
furbishment or remanufacture (Stahel,
2016). This allows for the development of
new goods and the sustainment of the
economy, while protecting the environ-
ment and drastically reducing resource
consumption. The most important re-
quirement is to prevent or minimize loss-

es, which means that old goods have to
be withdrawn at the end of life to cre-
ate something new, unless their raw
materials are renewable or biodigrad-
able. The resources of old goods from
the “technical nutrients” cycle (Figure
4) hence need to be recycled info new
materials with equivalent properties as
the old. (Bocken et al, 2016) Under these
circumstances, product innovation can
only work through consistent return of
old resources. The consumer electronics
company Apple demonstrates its efforts
to become a circular company in a me-
dia-effective way by giving customers
incentives and opportunities to return
products such as the iPhone or Macs.
This way they can be refurbished or re-
cycled (Apple, n.d.-a).

27
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Pro-Innovation-Bias

In the public debate on reducing emis-
sions and thus meeting climate targets,
the main focus is on ways to improve ef-
ficiency (electricity, resource consump-
tion, etc.), i.e, fo improve the current
situation through innovative solutions.
However, the fact that sustainable inno-
vations do not exclusively bring benefits
is an underestimated issue. To take the
example of EV's:

The large-scale use of batteries not only
makes their use and production contin-
uously more efficient, but also cheaper.
As a result, the technology is attracting
interest from other application fields,
leading to new innovations. With further
development, e-motors and batteries
found their way into the bicycle segment
or micro mobility. This has resulted in the
development of novel products that seek
to fill new niches. The attractiveness and
promise of the technology eventually
lead to the situation described as the Je-
vons Paradox (= p. 24, Growth through
Efficiency). E-scooters are an example
of this. The basic idea was to compete
mainly with the car in urban infrastruc-
tures as a more sustainable alternative
and to provide an incentive for the use
of public transport. In fact, however, the
e-scooter is mainly used for routes and
use cases that would otherwise have

been managed on foot or by bicycle.
Recent studies show that e-scooters do
not show any relief or improvement for
mobility and infrastructure, but rather
burden them even more and actually
contribute to the climate problem due
to their production, wearout, vandalism,
and the complicated collection and re-
charging of the batteries. (Moreau et al,
2020, Hollingsworth et al, 2019).

On the one hand, it is therefore the re-
sponsibility of innovators and designers
to carefully assess the consequences of
new products, systems, or services. On
the other hand, however, user behavior
often leads to the problems mentioned
above.

Rogers (1995, p. 236) speaks of “over-
adoption” when a person adopts an
innovation even though experts would
advise against adopting it. In the case
of e-scooters, for example, overadop-
tion occurs when a user decides to use
an e-scooter fo get to the supermarket,
even though she has always walked be-
fore. The reasons for this are probably
convenience, ecological ignorance, or
the “bigger-than-self” problem (Cromp-
ton, 2010). Here, individuals do not see
themselves as having the responsibility
or power to contribute to sustainability
through their behavior.

Fig 5 - Studies show that e-scooters actually contribute to the climate problem.
| Photo by Jonas Jacobsson on Unsplash
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Viny| =Py Cassettes === CDs

About Intended and Unintended Elimination

Unintented - Creative Destruction
Although there is a present preference
to deal with the new, to construct, invent
and innovate, human history is full of
cases, where products have been elimi-
nated, removed or negated, be it a con-
scious decision or inadvertently.

Horse carriage, cassette tape,
typewriter and telephone booth

All these are artifacts with which the
current generations are familiar. While
they have not disappeared entirely, they
have been spared from the mainstream.
Carriages are the most likely to be seen
for nostalgic reasons, but their time as
the transportation of choice is over. The
production of the other items will prob-
ably run towards zero. The reason for
the end of such items is obvious: at a
certain point, they have been replaced
by better alternatives. No matter if by
cars, CD's, computers or mobile phones.
Technological progress has produced
more practicable, cheaper, more effi-
cient and more effective innovations,
which people have gradually adopted.
The now disadvantageous things were

decommissioned over time. Usually, this
happened voluntarily and without con-
scious infent. Increased attention to the
new resulted in a turning away from the
old. A sneaking process, whose extent
becomes clear only with some temporal
distance.

The findings are not new: The first the-
oretfical publications on the subject
appeared in German-speaking phil-
osophical and intellectual circles in
the early 20th century. Inspired by Ni-
etzsche's ideas, the economist Werner
Sombart formulated the term “creative
destruction” in 1913 and established
the concept in economics profession.
Schumpeter developed a framework for
creative destruction in 1939 that is wide-
ly recognized today. (Reinert & Reinert,
2006) He refers to the process of indus-
trial change which “incessantly revo-
lutionizes the economic structure from
within, incessantly destroying the old
one, incessantly creating a new one!
(Schumpeter, 1942, p. 83) Applied to to-
day's context, it is the awareness that
whenever new technologies, goods, or
structures emerge, they push previous
ones into extinction.

> MP3 Players =l Streaming

Fig 6 - New technology pushes previous ones into extinction.

Intended - Enforced Termination
Instead of leaving the destruction of
manmade things with fate of creating
new, people have started playing with
the idea of deliberate negation. Certain
advantages have been leading people
to several efforts of planned elimination.
To the greatest extent, those efforts are
in the light of sustainability, for reasons
of health protection, safety and conser-
vation of nature.

The first half of the 20th century was
marked by technological advances
through the use of a number of novel
materials. At the same time, scientific
research also increased significantly.
Thus, in the second half of the 20th cen-
tury, more and more the environmental
impacts of harmful substances were
discovered, including:

ozone depleting substances, asbestos,
leaded fuel, insecticides and phthalates

These substances had long since found
their way into everyday products when
their use was restricted by legal means.

One of the most striking examples is the
substance chlorofluorocarbon (CFQC),
which was used primarily as a cool-

ant in refrigerators. In 1974, chemists F.
Sherwood Rowland and Dr. Mario Mo-
lina published that CFC could contribute
to ozone depletion in the stratosphere,
but environmental hazards continued to
grow and it took several years for sci-
entific evidence to show that an ozone
hole had indeed emerged (Elkins, 1999).
As a result, in 1987, with the Montreal
Protocol, 27 nations had agreed to re-
duce the production of ozone deplet-
ing substances. 3 years later, the elim-
ination of CFCs was targeted by 2000
(Elkins, 1999). Nowadays, its applica-
tion is banned in most countries and it
has been replaced by other substanc-
es. Thus, the ban did not have a direct
impact on the end users of affected
products, but rather aimed at an over-
arching problem. However, awareness
of the harmfulness of man-made items
has continued to grow, leading users to
adapt their behavior in some cases. Ex-
amples of this are temporary or spatial-
ly limited driving bans for cars or smok-
ing bans in public places. On the other
hand, the sale of environmentally harm-
ful products has also been regulated.
These include the phase-out of incan-
descent light bulbs and the latest ban of
single use plastic bags and cutlery.
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The chapter represents a literature review around exnova-

tion as an approach to sustainability. In a broader sense
the chapters aim at the questions:

What is exnovation?
How can design contribute to exnovation?

The review was started with a pearl growing search met-
hod on keywords using the term exnovation to identify
relevant knowledge directly concerned with the subject
(e.g. Heyen, 2017). The search was then expanded fo
adjacent keywords (phase-out, divestment etfc.) related fo
exnovation. Further literature review was conducted using
the snowball method.

Exnovation

Introduction. This chapter takes up the
aforementioned interest in elimination and
discusses initial scientific considerations
that deal with the termination phenome-
non. In this context, the term “exnovation”

is infroduced and described in more de-

tail answering the research question “What
is exnovation (in design)?”. In addition, first
approaches for how designers can contrib-
ute to the successful removal or reduction of
products and artifacts are given.
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Evolution of the
Termination
Phenomenon

With increasing interest in research of
the fundamental principles behind in-
novation, termination has often been
mentioned as a side issue that should
be investigated further. Scientists from
the field of organization management
were the first to study the impact. In re-
spective literature, authors write about
the rejection or discontinuing of inno-
vations (Zaltman et al, 1973), a man-
agement of termination (Albert, 1984)
or a reversal of increase by regulation,
economic incentives, and institutional
changes (Freeman, 1996).

Among those termination explorations,
John R. Kimberly, a professor of man-
agement with research inferests in-
cluding managerial innovation, orga-
nizational change and organizational
design, infroduced the term exnovation
in 1981. Kimberly defined exnovation as
“that process whereby an organization
decides to divest itself of an innovation
that it had previously adopted” (Kim-
berly & Evanisko, 1981, p.710).

As a fundamental driver, he states that
innovations always have a finite lifespan
and that many questions remain open
about the state after their end including
the lack of knowledge about the con-
comitant post adoption behavior. Ac-
cording fo him, exnovation can also be
seen as an opportunity or making room
for the infroduction or adoption of a new
innovation.

In the following decades, the term re-
mained largely unnoticed in innovation
theory and appeared only occasion-

al, primarily in connection with health
management. In recent years, howev-
er, the term has partially found its way
into the German-speaking region or
German sustainability research. The
original context, which refers to organi-
zations, has been disregarded and only
the core statement has been taken up,
namely the idea that there is a process
which aims at the conscious rejection of
an established innovation. While a vari-
ety of reasons and drivers may under-
lie this process, sustainability research
certainly focuses on the exnovation of
standards that are harmful to the envi-
ronment and health or which are unsus-
tainable. Heyen et al. (2017, p. 326) write,
“Expanding on Kimberly’s definition, we
understand exnovation as the purposive
termination of existing (infra)structures,
technologies, products and practices”

Outlining the
Terminology

As described previously, the term exno-
vation is not the only attempt to give the
phenomenon of termination by design
a fixed expression. A number of other
theoretical definitions as well as empir-
ical descriptions have developed. These
terms are not completely identical, but
often have large overlaps and have
similar intentions:

Acommonly encountered term is phase-
out. It describes targeted and gradual
or incremental removal, emphasizing
the time-stretched process. Phase-out is
often mentioned in the context of wide-
ly used technology whose termination
is difficult to achieve all at once, such

as electricity generation from fossil re-
sources.

The term divestment or divestiture,
originally from finance, is used when
a stakeholder decides to jettison from
a previously used technology, product,
etc. The focus here is on the awareness
of the own decision and the individual’s
ability to act.

In innovation theory, the act of stopping
a behavior is referred to as disadoption
or de-adoption. Based on the under-
standing that people adopt innovations
(cf. diffusion of innovation theory), the
antonym emerged to describe the op-
posite process, i.e. the case when peo-
ple stop using an innovation voluntary.

In addition to these words, there is a mul-
titude of other terms such as discontinu-
ance or discontinuation. It is often being
used to describe the act of stopping an
activity or practice in legal matters, or
out of strategic reasons. Decision-mak-
ing and the underlying arguments and
influences are in the foreground, when
taking this perspective. Cessation, with-
drawal and other expressions are aimed
at similar situations.

The word outnovation has an almost
identical semantic appearance to exno-
vation, but is rather understood as the
antithesis of traditional invention. Out-
novation is based on the idea of “think-
ing outside the box] i.e. inventing uncon-
ventional solutions that are not primarily
aimed at normative expectations.

In the field of design, the terms elimina-
tion design, undesign (Pierce, 2012) and
designing away (Tonkinwise, 2014) have

emerged, among others, which deal in
depth and specifically with the possibil-
ities that designers can use to deliber-
ately evoke change aimed at reduction
or elimination of outcomes through de-
sign.

Semantic Advantages

Designers are usually familiar with the
idea of innovation, so from a design
perspective the word exnovation offers
the potential to approach sustainable
design processes in a somewhat ac-
customed but new way. Most advanta-
geous here is the binary relationship to
innovation: the term was derived from
the Latin word innovare, which means
“to renew.” The “in” stands for into, while
the “ex” in exnovation is Latin for out of.
This creates a metaphor for the fact that
introducing something new can also
mean taking something out of what al-
ready exists. The expressions are also
universally understandable in many lan-
guages, and the play on words makes it
quick and easy to understand the sub-
ject matter. Furthermore, it illustrates the
active, transformative nature of the ter-
mination process without implying the
distrustful character of regression and
prohibition.

More than Undesign

While exnovation describes generic
change through termination, undesign
focusses primarily on the specific field
of approaches for designers through
which this change is and can be creat-
ed . The broader framing of exnovation
allows for additional examination of the
overall societal context, individual psy-
chological factors and the intersections
to other disciplines involved.
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Arguing for Exnovation in
Present Sustainability
Transitions

There is a common consensus that sus-
tainability tfransitions are not happening
fast and extensive enough in order to
reach goals of emission reduction and
species protection as the UNFCCC’s
Paris Agreement.

The current inability to tackle the eco-
logical crisis and all its consequences
for human kind “will not be attributed to
a lack of innovation, however, but rather
to a lack of exnovation” (Davidson, 2019,
p. 254) So innovation is not enough for
sustainability. That is why the concept of
exnovation gained traction and is more
and more being perceived as an indis-
pensable element of those transitions.
Heyen, Hermwille and Wehnert (2017, p.
237) argue

“the transition literature on socio-
technical system change (see Markard

et al. 2012 for an overview) has clearly
focused on early transition phases, niche
development and the early diffusion of
innovations (Stegmaier et al. 2014). In
contrast, the more advanced phase of
‘breakthrough’ and a corresponding
destabilization of the existing system have
received much less attention or, as in the
work by Turnheim and Geels (2012), have
been studied in cases where exnovation
occurred through technical advances and
shifted demand but was not intentionally
governed (Kern and Rogge 2016).”

37



38

Design Involvement

In order to overcome the exnovation in-
ability, Heyen et al. (2017) created four
categories for approaches and require-
ments for exnovation governance that
opposes path dependencies, addresses
resistance against change, and initiates
deliberate steering. These categories
are Actor Interactions, Instruments for
Termination, Instruments for Socioeco-
nomic Adjustments and Time Horizon.
While these criteria are primarily intend-
ed for implementation through public
and governmental forms, the underly-
ing idea can be applied to other actors
as well. A modified version is presented
that highlights the design perspective
and its involvement as follows:

@@

&

Actor Interaction

Achieving exnovative change requires,
above all, supporters. People who are
committed to it and carry it out. Those
can be, among others, political entities,
environmentalist organisations or inno-
vators of sustainable alternatives. De-
signers typically act as agents of change
(innovators) and thus become part of
the potential actor interactions. When
multiple parties team up they have the
possibility to form a coalition in order
to have clout and push through the ex-
novation. A coercive approach, how-
ever, has a high risk to cause conflicts,
lose support and loyalty of other stake-
holders, or even end in legal dispute. A
preferable but more difficult solution is
a consensus with all stakeholders. Al-

though it is ambitious to reach a com-
promise, designers should try fo get
all offected people on the same page
without neglecting individuals.

,C

Instruments for Termination

According to Heyen et al. actors have
three instruments: Incentives, Bans or
Standards. These instruments are not
necessarily separable and can be com-
bined or mixed.

A ban is the most invasive option where
designers would be concerned with the
indirect or subsequent effects and con-
sequences rather than designing for the
exnovation. Examples are the previous-
ly mentioned ban of incandescent light
bulbs and single use plastic bags and
cutlery. In those cases designers are
challenged to alleviate negative conse-
quences, ensure a seamless fransition
and fo come up with alternatives.
Incentives can be used to persuade
stakeholders, customers and users. De-
signers could try to trigger their intrinsic
motivation towards voluntary accep-
tance of exnovation. Potential incentives
should make it easier to divest from a
product and could include rewards,
benefits or other compelling advantag-
es.

Standards are design inferventions that
have an indirect implication. Through
new standards, users can be nudged to
adopt an intended behavior. An exam-
ple of this is Apple's decision to no lon-
ger install an audio plug in the iPhone 7.
Users were thus encouraged to switch to
wireless headphones.

©

Time Horizon

Bans appear to be short-termed ex-
novation processes, which can be tak-
en info account when customers are
prepared, products have little financial
value or impact in its system, where al-
ternatives are on-hand or a long period
of termination is ecologically unaccept-
able.

This contrasts with long-term phase-
outs where the exnovation process is
stretched due to particular hurdles,

Conclusion

such as legal regulations, slow behav-
ior change, reluctance to exnovation or
the lack of alternatives. Another variable
is the determination of an end date:
While some processes are assessable
and certain, others can be complex and
highly dependent on the market situa-
tion or customer acceptance. In those
cases, it is difficult fo almost impossible
to define a fixed end date.

Exnovation is a generic concept with
many sides and aspects that seek for
further research. In this way, it illus-
trates the complexity of sustainability
transitions in general and in terms of
design in particular.

It can be summarized that the design
discipline is not redundant in exnova-
tive processes, but even a contributive
component that can act as facilitator
between stakeholders with conflicting
interests. This is an ordinary respon-

sibility, which can often be found in
design processes. It it consequently a
matter of studying the context, iden-
tifying influencing parameters and
making the right decisions in order
to apply the appropriate solutions. In
addition, there seems to be a certain
range of specific instruments designers
can make use of. Therefor, these instru-
ments and the general function of de-
sign for exnovation will be investigated
in more detail in the following.
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The chapter represents a literature review around design
as a discipline to tackle exnovation. In a broader sense the
chapter aims at the questions:

What is necessary to design for exnovation?

For the chapter design for exnovation the paper Unde-
signing Technology: Considering the Negation of Design
by Design (James Pierce, 2012) was used as starting point.
By means of snowballing, references were traced back in
order to find further relevant knowledge contributions.

Design for
Exnovation

Introduction
This chapter takes a closer look at what it means to de-
sign for exnovation. It is divided in 3 sub-sections.

04.1 Taking the Exnovation Mindset. The first part deals
with the research question “What do designers need to
bring to the table in order to exnovate?” It investigates

the understanding of design in this context as a way of
thinking rather than a tool.

04.2 Design Activity. In this section possibilities will be
discussed how concepts of eliminative design can be
applied in practice. It aims at the question “What kind of
knowledge, guidance and assistance do designers need
to exnovate?”

04.3 Approaching Human Factors. The third section
focusses on research about people that are confronted
with the exnovation. Initial research question is: “How
can people be involved and persuaded about the ne-
cessity of the exnovation?” This includes knowledge ab-
out their motivation and design for behavior.
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Approach

04.1 Taking the Exnovation Mindset

In order to better address the leverage points designers can use in the exnovation
process, it is valuable to understand the force of design. Designers are often seen as
the people who have the imagination fo envision how we should, want and will live
in the future. They are visionaries who have the ability to actively shape the future.
This philosophical ideal not infrequently competes with the actual, poisoning posi-
tion of design in a business-oriented world. Thus, Victor Papanek (1972) concludes,
“There are professions more harmful than industrial design, but only a few.”

Design is Manipulative

The destructive power of a designer can
indeed be immense. Not only are pre-
cious resources taken from the planet
with each new product she dreams up,
but the implicit, immaterial level in par-
ticular plays a critical role: Every product
can be seen as an attempt to manip-
ulate how we live, because whenever
potential customers are presented a
new product, its designers have fun-
damentally shaped their atftitudes and
values by the message it conveys. (Bu-
chanan, 1985). It is hence important fo
know that designers in this way diffuse
their imaginations and beliefs. In terms
of exnovation, what seems like blunt
elimination af first sight, can be consid-
ered a subconscious impulse towards
sufficient living at large.

Acting instead of Making

Tony Fry refers to Hannah Arendt’s char-
acterized problem of “substitution of
making for acting” when he claims that
design action has less and less the vi-
sionary traits mentioned above. “Design
action [...] brings objectified things into
being without the designer recognizing
that what has been realized is world
making or negating” (Fry, 2009, p. 25)
Thus design practice takes an executive
character rather than an imaginative
one. Once a designer acts on a com-
mercial brief, the open-ended scope
of the vision becomes significantly nar-
rower. Ethical, social, and environmen-
tal demands are lost and the impact
on the world is disregarded (Fry, 2009).
The nature of design for exnovation as
an action-exercise re-establishes those
values and is therefore an answer to the
make-problem.

“It is tempting, if the only tool

you have is a hammer, to treat
everything as if it were a nai

Maslow, 1966, p. 15

Weighing the Consequences of Design
For successful exnovation, people usu-
ally have to be offered incentives, re-
wards or alternatives. The top priority
is that these inferventions achieve a
better overall environmental and social
balance than the subject they are in-
tended to eliminate. Although it is core
of designing fo consider potential con-
sequences like those, in times of om-
nipresent interconnected technology
designers naturally fail to predict the
total impact of an intervention. Raising
the right questions, however, might be
a small step towards bridging this gap.
Baumer and Silberman (2011) articulate
three pivotal concerns that are not only
valid for use of technology but design
interventions in general:

|)I

Could the intervention be replaced by
modest and less resource-intensive
approaches?

Does the intervention cause more
harm than the situation it is meant to
address?

Does the intervention merely solve a
posed problem formulation instead
of addressing the actual underlying
problem?
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04.2 Design Activity

Spectrum of Negation

For a more precise understanding of the ways in which designers can deliberately
eliminate, James Pierce in 2012 established a theoretical framework with basic
principles for the intentional negation of technology. At the core of his work are
four ways in which designers can “undesign.” These range from obstacles making it
difficult to use technologies, to the complete deletion of them. The word “technology”
refers not only to highly complex systems and functions, but in the broadest sense to

all kinds of artifacts and their context.

Inhibition

As design has a persuasive character,
it can be used to change people’s ac-
tions and behavior (= p. 52, Behavior).
In inhibition, it is used to hinder people
from doing something or to dissuade
them from doing it. For example, wa-
ter wastage can be reduced by visible
feedback at the water tap or driving can
be restricted by speed bumps. In addi-
tion, possibilities for self-inhibition can
be given, such as iPhone sleep mode or
driving mode to avoid distraction. Over-
all, the focus is on the individual interac-
tion of users with their environment.

Displacement

In contrast to inhibition, displacement
is intended not only to restrict people
from using a design, but also to specifi-
cally prevent them from doing so. This is
done by moving the design from a con-
ventional position to one that involves
significant additional effort for the user.
In urban areas, for example, parking
spaces in front of the house can be
moved to the edge of the city fo make
driving less attractive. The existence of a
design is not completely rejected, but its
use is made considerably more difficult.
Erasure

In erasure, a design and its use are
completely eliminated. Pierce describes
this form more as theoretical undertak-
ing. He notes that under free conditions
it is a matter of debate whether a so-
ciety wants to abandon a technology
altogether. Nevertheless, there are no-
table examples where a conscious de-
cision was made against a technology.
Japan in the 17th and 18th centuries de-
cided for the sword and against the use
of guns.

Foreclosure

Foreclosure is a special form of era-
sure that aims to eliminate design that
has not yet reached market maturity or
been established, i.e. has not yet be-
come an innovation. It targets inven-
tions, concepts or ideas whose diffusion
could have a recognizable impact on
people and the environment. Design for
foreclosure is intended to pre-empt the
establishment of such designs. This type
has so far been applied to products with
harmful and toxic substances such as
fertilizer, toys or food.

Pierce gives a valuable framework, however he does not explicate erasure in
similar detail as inhibition and displacement. It seems as he uses the term erasure
as synonyme for an immediate ban of a design. This appears to be misleading
because it neglects important factors.

Erasure can be equally implemented by means of coalition, coercion, or consensus
(= p. 38, Design Involvement). The time horizon plays a critical role here. Users
can be gradually accustomed to the disappearance by means of phase-out.
An example of erasure in a product context is the incandescent light bulb. It was
gradually eliminated and only after a longer transition phase without a serious
alternative did the LED become suitable for mass use as an energy-saving
alternative. Moreover, erasure can be carried out gradually, for which means of
inhibition and displacement can be applied as well. Only the goal is the decisive
difference: inhibition and displacement intend reduction, while erasure (and
foreclosure) target complete elimination.

- Habit

In his undesign framework, Pierce aims primarily at changing
or influencing the behavior of people. This is particularly
important, since people quickly get used to a product and take
it for granted. Products become part of a routine in everyday
use due to their convenience. Hence, in most times people
only give up their use, when an alternative proves to be more
practical, easier or more efficient. (Fry, 2009)

Iniervening in the turn call for new solutions. The system is

Designed World

thus a natural invitation for progressing
development and follows path depen-
dencies. So if there is a will to take an
Often single products are interconnect-  established product out of the system,
ed, so it is difficult or even impossible to  the dependencies of a path will be bro-
look at established products in isolation.  ken. The higher the product in the hier-
Rather, they are part of a larger sys- archy, the more elementary its function
tem which they affect and in which they  and the larger the intervention.

have certain relationships. With each

new product that is launched, the exist-
ing system is changed fo some extfent.
This creates new constellations, new
“problems” or “opportunities’ which in

If we look at the example of a generic
bicycle, we see several paths branching
out in follow-up innovations (Figure 8).
There are multiple components which

45



46

Bicycle

have been invented to be used with the
bicycle, such as the saddle, handlebar,
pedals, efc. These elements are in turn
the basis for further objects, which exist
because of the latter subcomponents.
These include grips for handlebars, cov-
ers for saddles or splashguards for bicy-
cle wheels. Not only further products but
also a complex infrastructure has devel-
oped around the bicycle. Examples are
bicycle lanes, riding training for children
or distribution through bicycle stores.

If, in a theoretical case, the rain cover

(— Saddle

+ and|ebal"

; Bicycle Wheels

Fig 8 - Path dependencies of a bicycle.

for the saddle is to be eliminated, the
consequences would be relatively man-
ageable, since it plays a minorrole in the
construct of dependencies. If, however,
the bicycle as a whole is eliminated, the
effects would be far greater, since all
subsequent paths would be affected at
the same fime and the existence of fur-
ther products would be called info ques-
tion. It is therefore particularly important
to have a comprehensive picture of the
overall context and the consequences of
the intervention.

Saddle Rain Cover

Saddle Cushion

Brake Handle

Grips

Bell

Splashguards

Reflectors

— Functionality

The dependencies illustrate that a product normally fulfils certain
purposes. Some products are considered particularly functional
because they serve these purposes very well. If the functionality
of a product is perceived as being exceptionally distinctive, it is
usually considered indispensable. Thus, people would have to
cope with significant restrictions if they were to waive it.

The effort required for successful exnovation of longer-established products would
be many times greater, as it involves a drastic cut in people’s expectations of func-
tion. According to Tonkinwise (2014), possible approaches for this can be found in

various design disciplines:

Eliminative Communication

By means of communication design,
exnovators can question the status quo
in an activist and critical way, point out
moral aspects, emphasize the advan-
tages of an exnovation and present dis-
advantages of the current situation.

Converging Design

Product designers can try to aim for a
net reduction of the total amount of ob-
jects by combining functions of multiple
products and bundling them in one. This
was done with the smartphone taking
over functions of mobile phone, music
player or calculator.

Restructuring

Sustainable exnovation should avoid
creating new alternatives when possi-
ble. Sometimes it is enough to only re-
think or restructure what already exists
and bring it to the focus again. Tonkin-
wise gives powerful examples such as
the cold room as a substitute for the re-

frigerator, or homes with shared facili-
ties that make privately owned products
redundant.

Dematerialization

Rapid technological development un-
covered the need for service design.
Existing objects can be replaced by ser-
vices or digital applications. In this way
precious resources can be saved, even
though digitalization has negative con-
sequences as well (high energy con-
sumption of server farms efc).

Dispossession

Resources can also be saved by making
more efficient use of them through more
intelligent solutions. Everyday products
can be designed for sharing purposes
through the targeted use of services.
For example, the focus is no longer on
owning a car, but on the availability of a
means of transportation when needed.
Rarely used tools can also be easily pur-
chased jointly and their use organized.
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Innovators

Early
Maijority

Early
Adopters

Late
Maijority

Laggards

Learning from Innovation

There is an immense body of knowl-
edge about innovation of all kinds and
in many fields. Hence, it is worth fo be
aware of the driving forces and princi-
ples behind innovation.

In the context of design, innovation is
often misunderstood in everyday us-
age. The term is applied when an ideq,
concept or design is considered unique
or novel. In fact, however, the first emer-
gence of a novel idea is the definition
of an invention and should be distin-
guished from innovation as the first
commercialization or establishment of
an idea (Fagerberg, 2003). It can often
take a long time for an invention fo be-
come an innovation. The process is not
linear, not precisely defined and has no
clearly definable steps, but is character-
ized by a multitude of unpredictable in-
fluences (Kline & Rosenberg, 1986).

Diffusion of Innovation and Exnovation
Nevertheless, there are certain criteria
that are beneficial for innovation. The
best known work in this area goes back
to the innovation researcher Everett
Rogers. With his diffusion of innovation

Fig 9 - Diffusion of Innovation Curve based on Rogers

theory (DOI) (Figure 9), he developed a
concept that describes how an inven-
tion, idea or product spreads over time
in a special population (Rogers, 1995).
In this process, recipients (adopters) ac-
cept (adopt) the invention at different
times, depending on certain influenc-
es. Rogers has defined five groups of
adopters with different human factors
that influence how inclined or averse
someone is to the innovation.
Innovation and exnovation share the
fact that people have different degrees
of acceptance, motivated by values and
beliefs. This knowledge can help to ad-
dress the exnovation more precisely to
the actual target group. Nevertheless,
the diffusion of an exnovation cannot be
described by the same adoptor groups
as in innovation, since it depends on oth-
er criteria. (= p. 50, Motivation for Exno-
vation). This is because the process by
which people accept an exnovation, as
opposed fo innovation, depends more
on the strategy in which it is carried out.
A ban or penalty can force averse peo-
ple to discontinue the use of a design at
the same time as inclined people. Such
strategy is not available in innovation
theory.

Innovation Attributes Adapted

In DOI Rogers defined criteria that make it more likely for an idea, product etc. to
become an innovation. The so called innovation attributes are supposed to increase
the perceived value of the innovation. When used to enhance the sucess rate of

exnovation, they appear to be equally valid:

1. Relative Advantage: Is the exnova-
tion perceived to be better than the
current situation? This is particularly
difficult if the main advantage is a
non-tangible sustainable effect.

2. Compatibility: Does the exnovation
correspond with the values, expe-
riences, and needs of the target
group? The impact should be suffi-
ciently well-known.

3. Complexity: Is the exnovation
difficult to apply and understand?
The exnovation should be realistic
and comprehensible for the target

group.

Trialability: Is it possible to test or
experiment with the exnovation be-
fore committing to it? People may
be more open if they can experi-
ence the consequences in advance.

Observability: Does the exnovation
have visible and obvious results?
People are more willing to dis-
continue the use of a design if the
consequences are clear and trans-
parent.

- Valuation

With the innovation attributes, Rogers aims to make the product
(the innovation) more valuable, in other words more interesting,
attractive or desirable. It has become an established practice in
design. Regardless of whether values were consciously evoked
by the designer, people attribute subjective qualities to certain
products. This results in a dependency that makes it difficult to

detach from the product.
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Openness

04.3 Approaching Human Factors

In design, as in most cases, the best methods and creative skills are worthless if the
exnovation is not accepted by the target group. Therefore, it is important to know
the target group and their demands in order fo tailor the intervention to them in the

best possible way.

Motivation for Exnovation

People are driven by motivations.
Motivation serves to pursue personal
goals, i.e. as a reason in which particular
way a person acts or behaves. This also

includes whether or not it is possible for
them to refrain from using a product. The
motivation for attending an exnovation
is influenced by attitudes and values.

Self-Transcendence

s.  Universalism
A Y

Benevolence

4
/Achievemenf

Self-Enhancement

Fig 10 - Circle of Human Values based on Schwartz

Conservation

Attitude

An afttitude is a state of mind, a settled
way of thinking or feeling about a special
object, action or situation. Consequently,
there is a close relationship between
attitude and motivation, which are
interdependent (Peak, 1955). If people
have an aversive attitude fowards
sustainability, they are difficult to
convince because this attitude is often
based on fundamental values that
are opposed to sustainability. Here,
it is more effective to address their
personal values than to try changing or
influencing attitudes.

Values

Every person has certain values, such
as justice, independence, security, etc,,
that she feels are important. In contfrast
to attitudes, values are abstract goals
that go beyond particular actions or
situations and operate as standards or
criteria. (Schwartz, 2006). The order and
weighting of the importance of specific
values varies from individual to individ-
ual. In science, 10 basic human values
have been established that are valid
beyond single cultures. These stand in
a dynamic relation to each other. (Fig-
ure 10) Those who strive for personal
wealth and authority usually place less
emphasis on social justice and equali-
ty and vice versa. In general it can be
said that there are two orthogonal di-
mensions: Self-enhancement oppos-
ing self-transcendence and openness
to change opposing conservation. (cf.
Schwartz, 2006)

Exnovation Values

The generic exnovation contains three
properties that correspond more with
certain values. The closer the set of
values of a target person, the greater
the chance to persuade her. These
properties are as follows:

1. Exnovation is a transformative
process that initiates and strives
for change. Thus a target person
should be open to change.

2. Exnovation for the sake of
sustainability strives for protection
of nature and preserving the basis
of existence in the present and
in the future. Therefore, a target
person should esteem values that
transcend personal interests.

3. The third property is the
attachement o the exnovated
technology. Depending on the
technology’s position in the system,
people attach certain values to it.

If a target person does not have those
valuesinfirst place, it can be beneficial to
study the values that have more weight
to her. These values must be revealed
and consciously triggered. For example,
a person that values safety and social
order can be rather persuaded by
means and arguments which appear
to establish such condition. Hence, the
argumentation has to be incorporated
into the prompts to relinquish.
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Behavior

The exnovation of a product is at the
same tfime always an alteration of
the behavior of people who are in a
relationship with it. With exnovation, we
want people to perform two specific
behavioral changes:

1. The abandonment of a product, for
which a target behavior must be
activated (persuasion) and, or

2. the termination of the use of a
product, i.e. preventing a target
behavior from happening
(dissuasion)

To understand how this works, we need
to get a picture of what it takes for the
desired behavior to be performed. Brian
Jeffrey Fogg (2009) has defined a model
with three interdependent criteria that
lead to persuading people to perform
a desired behavior: Motivation, Ability
and Prompts (Figure 11).

Motivation

A person must be sufficiently motivated
to adopt a behavior. In other words, they
must have an inferest in abandoning
a product. This interest is usually
anchored in personal goals, which is
either influenced by attitude or more
deeply rooted in human values (= p. 50,
Motivation for Exnovation). If a behavior
is to be stopped, the motivation to
confinue performing this behavior
should be as low as possible.

Ability

Since people are reluctant to change
habits, it must be made as easy as
possible for the person to perform
a tfarget behavior. Fogg suggests six
“simplicity factors” that must be present
for ability to occur. These are Time,
Money, Physical Effort, Brain Cycles,
Social Deviance and Non-Routine.
Depending on personality, resistance
to individual factors may be higher or
lower. Abandoning a product should

1. take as little time as possible,

2. cost as little as possible,

3. involve as little physical effort as
possible,

4. require as little mental effort as
possible

5. be as socially conforming as
possible, and

6. be as habitual as possible.

Prompts

A prompt is an intervention that tells the
person to perform a behavior. Such a
prompt can either motivate a behavior,
make a behavior easier, or remind a
behavior.

In order to discontinue the use of a
product, the motivation and ability must
be as high as possible and a prompt
must specify the target behavior.

high

low

Motivation

Prompts
fail here

Prompts
succed here

S
~
~<
-~
-~

hard to do

Fig 11 - Fogg Behavior Model

Conclusion

Exnovation can be seen as a kind of
guard rails that set the direction and
create the framework for the designer.

To carry out the exnovation successfully,
any problems that may arise should
be identified early on and addressed
in a systematic manner. In generdl,
the typical problems can be traced
back to the following criteria: Cuts in
functionality, loss of habits, or valuation
of the product that is to be eliminated.
In all cases, designers must consider

> Ability
easy fo do

normative adjustments in addition to
general feasibility. Since exnovation
is of a limiting character, it must be
supplemented by a gainful side. Only
then will people develop the openness
that is needed for change through
exnovation. It it therefore a juggling
of restricting and stimulating factors,
where persuasion and dissuasion
are inseparably intertwined in the
exnovation process.

Activation Threshold
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Rationale
To obtain an empirical basis for the designerly
consideration of exnovation, the case study will examine

a product that has already become subject of exnovation.

As mentioned before, most of the existing exnovative
approaches refer fo harmful substances, technologies,
behaviors or structures, but so far not so much to objects
and thus only indirectly affect the end consumer. The
removal of the charging adapter from the iPhone box

is one of very few examples where the end consumer is
deliberately provided with one less product. In addition,
sustainability and environmental protection are claimed
to be the major reasoning for this. Moreover, the
charging adapter is a low-complexity product that has
limited interactions with the environment. It has only one
function, electrical charging, which means that potential
dependencies of separate functions can be disregarded.
Considering the essential parameters and variables, this
makes it well suited for an investigation in the exnovation
context. The clearly and narrowly defined usage scenario
makes it easier to identify and ensure the smaller number
of influences on the product and its exnovation, thus
making the results more robust.

In many cases of exnovation, data is not sufficiently
available, but the charging adapter removal is a case
for which background information is provided by the
manufacturer as well as by external parties.

Test Case:

IPhone Charging Adapter

Introduction. This chapter describes the case study
of an actual product exnovation. With the release
of the iPhone model 12, Apple announced that no
charger will be included in its scope of delivery
anymore to fight e-waste. The case study is divided
into three parts: Analysis, Redesign and User
Interview & Testing.

05.1 Analysis. In this section, an in-depth analysis
of the removal of the iPhone charging adapter,
including conducted activity and its impact, is
presented.

05.2 Redesign. Based on the analysis, opportunities
for improved exnovation were identified and
transferred into design interventions.

05.3 User Interview & Testing. The redesign
interventions were tested with iPhone 12 users
to gain insights for the feasibility of design for
exnovation efforts.
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Approach

The analysis of the charging adapter
removal was carried out according to 9
criteria and is divided info 3 parts: Sub-
ject, Activity and Impact. The first part
examines the product itself, its context,
interactions and dependencies, and the
reasons for the exnovation.

The second part highlights the activities
that led to the elimination of the prod-
uct, including the actors, the process
and time horizon, and the use of design
competencies and resources. The third
section describes the impact, i.e., what
challenges and consequences of the
exnovation emerged and what alterna-
tives are available.

Subject

Product and Context

Since the first iPhone in 2007, the con-
sumer electronics company Apple, like
other competitors, has always delivered
its smartphones with headphones and
charger and thus established a stan-
dard. With the release of the iPhone
model 12 in September 2020, Apple an-
nounced that from now on neither Ear-
Pods (headphones) nor a charger will
be included in its scope of delivery, but
only a USB-C to Lightning cable (Ap-
ple, 2020). At the same time, the scope
of delivery has also been reduced for
all newly produced iPhone 11s, Apple
Watches and iPads.

Apple states that over 2 billion iPhone
charging adapters were shipped by the
launch of iPhone 12, and over one billion
iPhone units were in active use in the

05.1 Analysis

first quarter of 2021. (Apple, 2020; Kas-
trenakes, 2021)

According to surveys, approximately
90% of prior iPhone owners upgrade to
a new one as they state that they intend
to stay with Apple and do not infend to
buy their next smartphone from another
brand (CIRR 2021). A study by reBuy in
2020 illustrates the number of shelved
mobile phones (not in use but still not
disposed of) across 27 countries. The
amount of shelved mobile phones per
capita was at 0.77 in the Netherlands,
1.02 in Germany, 1.24 in the United King-
dom and 1.31 in Sweden (reBuy, n.d.).
This implies that a significant number
of iPhone users are likely fo have more
than one iPhone at home, no matter
if in use or not, and thus already own
more than one charging adapter. This

|

Fig 12 - Apple iPhone
charging adapter
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initial situation plays a significant role
in the consequences of the exnovation.
If we take a closer look at the product
itself, it becomes clear that the charging
adapter is not a standalone product, but
can only perform its infended function
in combination with another device. As
transformer it is necessary for charging
the mobile phone. So it is a peripheral
that is not an integral part of the iP-
hone, but is needed for its function. The
function, i.e. the power supply, can be
achieved in other ways, but alterna-
tives are less established. The certainty
that users will most likely already have a
suitable adapter when buying a new iP-
hone is therefore essential for the func-
tion of the new device.

Reason for Exnovation

The removal of the charging adapter
was first infroduced as part of Apple’s
environmental efforts. As stated in the
annual Environmental Progress Report
in 2021, Apple’s entire footprint from the
supply to the use of products is sup-
posed fo become carbon neutral by
2030 (Apple, 2021). In order to achieve
this goal, one of their approaches is to
search for possibilities fo reduce waste
and minimize the use of materials (Ap-
ple, 2020). In this way they identified
the charging adapter as a potential
lever to cut the environmental impact:

“Power adapters use the largest
amounts of certain materials, in-
cluding plastic, copper, tin, and zinc.
Since removing them from iPhone

‘ direct effects (tackling the root causes)

Oct 20 Dec 20

indirect effects (tackling the consequences)

Mar 21

\

develop pre-planning and decision making (not known)

and Apple Watch packaging last
year, we've avoided mining a sig-
nificant amount of materials from
the earth, and we've eliminated the
emissions that come from process-
ing and transporting them. Using
smaller, lighter packaging lets us
ship more boxes at once, which helps
reduce our carbon footprint. Leav-
ing out those adapters was a bold
change for Apple, and a necessary
one for our planet” (Apple, n.d.-b)

Through smaller iPhone boxes, 70%
more units per shipping pallet can be
transported and by the reduced pro-
duction output, Apple cuts e-waste and
estimates to save 861,000 metric tons of
copper, tin, and zinc ore.

However, it should be noted that in this
particular case, where a default pe-
ripheral is being removed from the box
contents, an increased margin can be
achieve when maintaining or even lift-
ing the price. Especially since multiple
versions of charging adapters are still
being sold separately. Also the included
lightning to USB-C cable can be seen
as subtle attempt to nudge custfom-
ers buying a new generation charger,
because the cable does not work with
the old chargers. The credibility of Ap-
ple’s environmental efforts can also be
questioned as they oppose the EU’s de-
mands fo use USB-C ports as a uniform
standard for consumer electronic prod-
ucts across all brands to reduce e-waste
(Weaver, 2021).

publishing the news on website / media channels

Announcement & Final Availability
Launch exnovation applied
exnovation was to all target markets
announced within

the keynote / iphone

release

Activity

Actors

The removal was initiated by the man-
ufacturer itself. Nevertheless, the exact
units, departments or people remain
unknown. It is likely that the idea was
explored for several reasons and sup-
ported by various stakeholders within the
company. The move was announced by
Lisa Jackson, Vice President of Environ-
ment, Policy & Social Initiatives (Apple,
2020). This shows that Apple employs a
dedicated unit to develop strategies to
become more environmentally friendly.

Process and Timing

The exnovation process can be catego-
rized in two phases: Prior to and after the
launch (Figure 13).

The first phase was concerned with the
development of the removal including
pre-planning the intervention, deci-
sion-making and estimating of the im-
pact. The preparations also include the
necessary steps to seamlessly integrate
the exnovation into the user experience
and to remove potential obstacles. The

Justification
emphasise the im-
pact and necessity of
the exnovation

removal

focus is thus primarily on preparing the
direct effects. At which date Apple set the
cornerstone for the exnovation remains
unknown.

With the release of the iPhone 12 on Octo-
ber13, 2020, the removal was announced
in the keynote. From that point on, the ex-
novation had taken place as an imme-
diate action with no transition phase or
gradual erasure. So potential buyers had
no possibility to buy the iPhone directly
with the charging adapter. The iPhone
was available 2 months later in all target
markets worldwide and thus the removall
was noficeable for all customers. Apple's
task from then on was to spread the re-
moval and to communicate and estab-
lish it in the market by publishing it on
their website and other media channels.
Due to minor resistance, an attempt was
made to justify the decision within the
Environmental Progress Report in March
2021, while a legal dispute was opened
in Brazil with the aim of forcing Apple to
supply charging adapters. (Business In-
sider India, 2021). France also invokes a
law that requires the headphones to be
included (Warwick, 2020).

I roll out

information in / on the iPhone package I establish
present impact in Environmental Progress Report 2021 I emphasise
lost lawsuit against exnovation in Brazil l defend

Fig 13 - Timeline with different
undertakings in relation to the
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Undesign Principle

According to Pierce’s spectrum of nega-
tion the charger removal is a form of dis-
placement. This is, because Apple pre-
vents the use of new charging adapters
by removing it from the iPhone package.
However, its existence is not being com-
pletely negated, because it is still avail-
able for customers. Also a newer gener-
ation of chargers with USB-C instead of
USB port was infroduced. In case iPhone
users want fo get a charging adapt-
er, they need to buy it separately for an
additional fee. Spending more mon-
ey might hinder people wanting a new
one and could eventually cause that old
chargers are not abandoned but reused.
Moreover, Apple removed the routine
expectation that smartphones always
come with a charging adapter and thus
challenged an established practice.

Design Action

Due to the lack of background infor-
mation, the required design action de-
scribed is limited to visible activities
or interventions in the first place and
complemented by assumed action that
would benefit the exnovation. The focus
is rather on the activities than the ques-
tion whether designers were responsible
for them.

Visible Direct Action

It is known that in July 2020, before the
actual removal, Apple launched a survey
asking iPhone users who had recently
upgraded to a new one what they did
with the old charging adapter (Sykes,
2020). This suggests that Apple wanted
to get an idea of user behavior and the
need to keep producing new adapters.
Another direct design task was fo rede-

sign the cable that comes with the iP-
hone 12. This has been given a USB-C
interface after the removal.

Visible Indirect Action

As a consequence of the removal, the
package composition had to be re-
thought, due to the saving of volume. In
addition, an information was added to
the box that the charging adapter can
be bought separately. This was also sub-
ject of communication efforts including
advertising and visual storytelling on the
website and during the online purchase
process.

Assumed Direct Action

The survey shows that Apple evaluated
if the product is really dispensable with
the user in mind. It can be assumed that
some activities were aiming at a desir-
able, seamless user experience. The us-
ability and experience may have been
planned through scenario user testing
and user journeys. Also the consider-
ation, design and testing of alternative
charging options, sales strategies or
possibilities fo reduce e-waste, as well
as replacements for the charger or ad-
justments in the system may have been
realized with the help of design methods.

Impact

Challenges

The removal was accompanied by a
number of challenges that were already
foreseeable in advance and required
special attention. Based on feedback
from users and the mediq, it becomes
clear that Apple did not fully master or

address some of these issues. The most
important aspect probably was to con-
vince stakeholders and users about the
necessity of the removal. Since ecolog-
ical reasons are given, it was a fop pri-
ority to create awareness of the need
to conserve resources and protect the
environment. Frugality in favor of eco-
logical values must be placed above
other interests such as the unreflected
consumption of goods. This is a difficult
task that also requires encouraging us-
ers to continue using their old charging
adapters. Even with the new iPhone. So it
is necessary that customers rethink their
consumption.

On the other hand, it must also be as-
sumed that customers do not own a
charging adapter, whether due to wear
and tear or a brand change. In this case,
it must be ensured that customers have
easy access or purchase options for new
chargers.

Another unanswered question is whether
the desired reduction effect has actual-
ly occurred, or whether customers have
simply purchased additional chargers
separately from Apple but also from
third-party suppliers.

Alternatives

Due to the fact that iPhones still require
any kind of charging possibility, there is
an obvious need for alternatives. As pre-
viously depicted, the charging adapter
can still be purchased separately since
the removal. Also a newer charger gen-
eration with USB-C which allows for
faster charging was intfroduced by Ap-
ple. In the online store, this is positioned
more prominent as the standard version.
The list of further alternatives from Ap-
ples and third parties is long and con-

MagSafe Duo Charger 20W USB-C Power Adapter MagSa‘e Charger
$12200 $19.00 $39.00

LI

mophie powerstation plus wireless 8K PD 30W USB-C Power Adapter mophie Cable Kit
$9995 849,00 54985

phic powen
b

mophia powerstation oro XL Battery mophia powerstation pre Battery
519895 514995

Fig 14 - Alternative charging options
in the Apple Online Store

tains multiple other charging options
for tailored use cases, these include
multi charger dock, charging cases, car
mounts, inductive charging options etc.
(Figure 14). Often USB(-C) ports with
charging function are even integrated
in wall sockets, furniture and electronic
products. Another underestimated op-
tion represents the possibility to charge
smartphones with the USB(-C) ports of
computer, laptops etc.
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Consequences

The removal came with a number of in-
tended and unintended consequences,
some with positive, others with negative
effects:

Benefits

Central  point are the realized
environmental savings. Less waste
of resources for potentially unused
products, decreased e-waste but also
smaller packaging. This helps to ship
more iPhone boxes by less means of
tfransport.

Beside all material gains the removal is
also an implicit statement for behavior
change towards cautious consumption.
Because the adapter is available
separately only, it becomes an active
decision to buy and use it if needed. In this
way the consumer is prevented from not
using but just shelving the product. From
the manufacturing perspective it is a step
towards use-oriented production and
eventually motivated other companies
to follow this step. Samsung adopted the
idea with its Galaxy S21, Xiaomi with the
Mi 11 (Siddiqui, 2020; Peckham, 2021).

Drawbacks

Apple missed to pointedly communi-
cate the motivation and reasons for the
removal and did not spend enough ef-
forts on flagging the consequences for
the user. This caused partly angry, un-
discerning customers and critical press
comments noting the non-transparent
and non-comprehensible move. Espe-
cially because customers are used to the
iPhone price that used to include acces-
sory, so now it seems they get less for
their money. It emerges the impression of
a tied selling method, where a compa-
ny provides a product on the condition
that customers need to buy another one.
In Brazil, Apple lost a lawsuit because of
this impression. The judge aggred with
the lawyer’s argument: “This protection
to the environment that Apple says it has
is selective protection. It is relative pro-
tection because the manufacturer has
not stopped selling the accessory. It has
not stopped manufacturing the char-
ger” (Sharma, 2021). Indeed it does not
seem as Apple would stop producing
the chargers nor starting an initiative to
scale back old, dispensable chargers. Al-
though the ratio of Apple chargers to iP-
hones can most likely be reduced by the
removal, it remains uncertain whether
the absolute number will decrease or at
least remain the same.

Conclusion

From the analysis, it becomes clear that
the removal entails some hurdles that
should be thought through in the exno-
vation process. In principle, it can be as-
sumed that a certain proportion of con-
sumers reject or criticize the exnovation.
Other buyers, on the other hand, were
not informed and expected a charger
to be included in the scope of delivery.
This led fo legal action taken against the
company. It shows that the process is not
linear and that Apple should plan an ag-
ile, iterative procedure to address resis-
tance that arises at short notice.

The impression is that Apple has as-
sessed the situation correctly and that
the existing abundance of chargers is
actually sufficient to not deliver any more

chargers unconditionally. The remaining
alternatives on the market also allow the
customer to simply buy more if neces-
sary. In fact, the main problem is not the
removed functionality, but much more
the distrust of the Apple brand. Many
users are not aware of the sustainabil-
ity concept as an official reason, and if
they are, they usually doubt it. It is rather
assumed that Apple earns higher profit
margins due fo lower material, produc-
tion and transport costs. Basically, users
feel exposed to Apple and dependent on
their decisions.

All of this speaks for a clear lack of trust
and transparency as well as a need to
catch up in communication.
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Interventions:
Aim and Framing

The analysis showed that people did not
accept the exnovation as it was under-
taken by Apple. Therefore, | want to find
out to what extent the implementation of
the exnovation needs to be changed so
that it becomes more succesful and iP-
hone buyers agree to it. Within various
interventions, | want fo explore opportu-
nities that may lead to the desired buyer
behavior.

Considering the analysis results, remov-
ing the functionality of the charger is not
the core problem. Instead, the motiva-
tion for people to do without the adapter
is low because Apple does not provide
any valid reasons. At the same time peo-
ple are not able to decide for (or against)
the removal at all. According to the Fogg
behavior model, there is an urgent need
for appropriate prompts that increase
both motivation and ability. (= p. 52, Be-
havior).

With the interventions, various prompts
will be tested. The focus is on commu-
nicating possible behavioral changes
and educating people about sustainable
effects. In particular, the expectation to-
wards the unconditional consumption of
non-essential products will be tackled.
Buyers shall also be convinced of the au-
thenticity of the intentions to protect the
environment.

While Apple has focused on displace-
ment with its exnovation strategy, several
options are now to be designed. The in-
terventions range from inhibition to dis-
placement to erasure. Foreclosure is dis-
regarded in this case, since the charging

adapter is a product that is already fully
developed for the market.

By means of inhibition, the iPhone buyer
should be given the individual choice to
decide for or against the adapter. By dis-
placement, the buyer is required to take
additional action if she wants to have a
charger. In the case of erasure, the cus-
tomer no longer has the option of getting
an adapter from Apple.

Leverage Points
and Prompts

In the following user testing, the aim is to
find out which type of intfervention is most
likely to convince potential customers of
the removal. Therefore, six concepts will
be presented that embody different le-
vers in order fo increase the success of
the exnovation.

According to Rogers’ innovation attri-
butes (= p. 48, Learning from Innova-
tion), charger removal primarily lacks
observability, i.e., a clear, visible result
(Lever 1) and a relative advantage, i.e.,
the perception that doing without the
charger is better (Lever 2,4,6). There
is also no form of frialability, as buyers
are not given the opportunity to “test” or
exclude the removal (Lever 2,3). In ad-
dition, motivation should be increased
by installing a targeted pleasure (Lever
4). Fogg’s simplicity factors, in reversal,
are intended to be deliberately used to
suppress desire for a charger and make
ownership unattractive (Lever 2,3). Since
buyers respond to new contexts with
attitudes shaped by values and beliefs,
different triggers should be purposely set
for interested and averse people (Lever
5,6).

01

Environmental
Campaign

02
Optional
Charger

03
Donation

05

Apple Gift
Card

06

Local Gift
Card
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Lever1

The first lever is communication. By
means of advertising, transparent
explanation and arguments for
the removal, the purpose shall
become observable, tangible and
comprehensible. Customers shall
be persuaded by adjusting wrong
expectations and beliefs, opposing
worries and rebut doubts.

Fig 15 - Concept 1 - Environmental Campaign

Say goodbye.
For our future.




Lever 2

By providing the instant option fo buy
an additional charger, customers
have the choice to decide freely if
they want one. Thus the ecological
responsibility is with each individual.
However, by positioning a ‘“cost
barrier” and providing tips how to go
without, they are gently nudged into
the desired behavior.

Fig 16 - Concept 2 - Optional Charger

g

Hold on for a moment

‘We would like you to consider whether
you really need a new charging adapter.

Fewer chargers mean less
environmental impact.



https://bit.ly/3pQihlx

Lever 3

This concept is based on Fogg’s
“social deviance” factor. A social
appeal is presented during the
purchase process, which is supposed
to trigger sense of responsibility.
Customers would have to go against
the norms in order to receive a
charging adapter.

—.._‘___\\

In the fight
against climate
change, every
contribution
matters!

Fig 17 - Concept 3 - Donation

You waive a new
charging adapter,
we donate $1

o

Conservation intermational

e



https://bit.ly/3lCaeHu

Lever 4

This lever aims at pro-active customer
involvement. By installing a reward
for the request fo fulfil a required
action, customers may be stimulated
to be part of the environmental
efforts. Hence positive emotions of

the personal accomplishment can be
linked with sustainability.

Fig 18 - Concept 4 - Return System

How it works.

If you have two 5W USB charging adapters, you
can bring them to an Apple Store or authorized
retailer and pick up a new 30W USB-C charging
adapter for free.

Find your nearest store
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https://bit.ly/337604k

Lever 5

In this concept, the focus is less on
environmental aspects but rather on
providing a substitute related to Ap-
ple with equal worth as the charging

adapter. It aims at meeting the needs
of customers that are reluctant to
sustainability and demand other, fa-
miliar incentives.

One charger less.
For the environment.

But not less for you.

’

Fig 19 - Concept 5 - Apple Gift Card

$19

Apple

Gift Card

e

o1 234

5 6780 0123 4

I

%
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Lever 6

The sixth lever shall make the
background of environmentalism
relatable fo the personal surrounding
and increase acceptance. In this

way, the theme shall come alive and
raise awareness about the relations
between personal consumption and
its environmental impacts.

Support your locals

protect the environ

By remaving the charging adapter from the:
iPhone box, we save a significant amount of
malerials and eliminate the emissions that
come from processing and transporting them,

W want to thank you for baing part of our en-
wvironmental efforts with a $19 gift card. Now
it's your turn for some eco-friendly action.

$19

Support your locals and

Local Gift Card

Find out more:

protect the environment.

Fig 20 - Concept 6 - Local Gift Card
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Development - Learnings
from the Design Process

When developing the concepts, it be-
came clear, that most of them could be
combined in several ways. Slight alter-
ations and nuances can have great im-
pact on the overall intervention. A com-
bination of multiple interventions might
increase the success rate and could be
considered to reach a biggerimpact. This
can be helpful especially due to the diffi-

Approach and Plan

Test Objective and Goal

The following user study about the ex-
novation of the Apple charging adapter
is divided in two sections probing on the
current and imagined situation:

(1) Interview: In the first section, people
that own an iPhone 12 and thus are af-
fected by the removal are asked about
their experiences. The interview is in-
tended to uncover how users cope with
the removal of the charging adapter
from the iPhone box and reveal their
current beliefs, perception and attitude
towards the exnovation.

(2) Testing: The second section involves
the new interventions. The concepts are
presented to participants for the purpose
of giving feedback and evaluating them.
In this way, the effectiveness of the rede-

cultly to design for all sales channels (on-
line store, retailer etc). Another frequently
appearing constraint is framing. Some
concepts expect customers to already
own chargers, others do not. Moreover,
interventions can aim at reducing only
new chargers or also include chargers
already produced. Using the undesign
framework of Pierce inspires possibilities
to avoid a plain ban but make it more
a customer decision. However they seem
more experimental than expedient and
do not help in defining the right strategy.

signs shall be assessed and compared
against the current situation. The testing
is supposed to reveal the concept with
the highest promise fo persuade cus-
tomers and spot their demands in order
to accept the exnovation.

Research Questions

Effectiveness - How effective is the inter-
vention overall?

Perspicuity - Do customers understand
the intention and reasoning behind the
intervention? Is it relatable?
Persuasiveness - Does the intervention
obtain acceptance? Is the customer con-
vinced and stimulated to commit to the
exnovation?

Satisfaction - Is the customer satisfied
with the requirements and rewards that
come with the exnovation? Do they like
the intervention?

Freedom - Can customers conceive their
own opinion? Do they have a choice and
feel in control of their decision?

Donation

Free decision to choose between a charging
adapter or donating the equivalent amount to
an environmental organisation.

Feedback V(don't) find it clear because.

positive

general

;ﬁ_

@

Fig 21 - Single Miro Feedback Template for each concept

Conduct

The interview and testing take place in
an informal manner with open-ended
questions to encourage an open con-
versation. The study is conducted via
Zoom video call with five participants
that have recently bought an iPhone 12
(mini, max, pro) and hence are effected
by the removal of the charging adapter.
The sample (n=5) represents a diverse
group of people with dissimilar attitudes
towards sustainability. Interventions will
be screen-shared in a randomized order
and after each concept the participant is
asked to give qualitative feedback on a
Miro board guided by trigger questions,
a word cloud and predefined expres-
sions (PrEmo tool, Laurans & Desmet,
2017) for simpler articulation. The test
situation, however, cannot fully represent
real purchase conditions, which may
lead to deviating behavior. Particularly
as background information will be pro-
vided during the interview and thus may

influence participants. Also feedback and
insights mainly base on self-reporting of
participants which cannot be verified.

(more information on the user interview
and test plan can be found in the appen-

dix)

Concept Selection

Tested will be all interventions from the
previous redesign phase with the excep-
tion of concept 1. This concept of environ-
mental communication is not included
because it represents the current situ-
ation in parts. Although Apple does not
advertise the removal in such an exten-
sive fashion, it certainly uses its effects for
marketing purposes (cf. “We reduced our
carbon footprint. By thinking inside the
box”). Hence, communication is rather
a question of amount of advertising re-
sources spent. The impact is difficult to
measure, since it relies on monetary re-
sources, range and the fact that custom-
ers have seen the advertising.

Appealing Interesting Daunting Complicated
Confusing Annoying Not credible Limiting

Encouraging Boring Understandable Engaging
Hypocritical Transparent Meaningful Stimulating
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Results

Optionadl
Charger

“don‘t have the feeling that I'm
doing something good by doing
without the adapter” (P3)

“might be confusing for people
that are not tech-savvy” (P1)

“clear and understandable”
(P4)

“I would forgo because one gets
suggestions about alternatives”

(P2)

2 1

Yes Uncertain

7 ::

Effectiveness

80

Donation

“Animation to donate, at a time
when you like to spend money
anyway, so you have it left.” (P3)

“very relatable” (P3)

“I'm not informed or sure
about the appropriate usage
of donations. Where does the
money go to?” (P1)

“I don’t have to think about who

to donate” (P4)

Yes Uncertain

12 :::::

Effectiveness

-
-

How it works.

Return
System

“Because | see the result of my
action.” (P5)

“because: triggers my reward
system and | get something
better in return” (P2)

“real and authentic sustainability
idea. little disadvantages for the
customer” (P1)

“It would work fine for me,
because | want to charge faster,
although | may not need it at all
(charge at night)” (P2)

3 1 1

Yes Uncertain No

15

Effectiveness

One charger less. Agpia Gift Card
For the environment.

But nat leas for you.

Apple Gift
Card

“I am worried that | will be tied to
a subscription contract” (P3)

“first feeling is ....
disappointment. 2nd feeling

is “Well, it’s really cool that |
now get $19. 3. The feeling is
stupid, because I’'m completely
dependent on Apple again” (P2)

“feels like apologizing for a
failure to perform” (P2)

“I dont buy into the environmental
reasoning, too much marketing”

(P1)

Yes Uncertain No

Effectiveness

Support your locals
protect the environ

519

oo s e wee

Pt

=

Local Gift
Card

“makes sense and might trigger
people to sustainable behaviour”

(PN

“supports other businesses than
Apple” (P4)

“it is surprising and not so
forseeable as an apple gift card”

GO

“I found the link of sustainability
with locality useful” (P3)

4 1 0

Yes Uncertain No

13::::

Effectiveness
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Openness

Self-Transcendence

Vi

Oh

Conservation

Self-Enhancement

Motivation to Accept the Exnovation

He seeks for fairness. If there are ob-
vious benefits not only for Apple but all
stakeholders, he can be convinced. The
more relatable the advantages the bet-
ter. Especially when he sees that people
around him can easily benefit from the
removal as well.

An unbiased stance fowards the re-
moval. He requires the right arguments
in order to be persuaded. Most import-
ant is a clear and transparent explana-
tion, why the removal is a contribution to
sustainability.

Fig 22 - Participants mapped on Schwartz’ Circle of Human Values

There should be a personal benefit to
the removal. Accepting the exnovation
must be attached to pleasure and grat-
ification. If it is exciting to do so, there is
great potential.

Likely to accept the exnovation if she
sees a general benefit in terms of sus-
tainability. She can be persuaded by
transparent communication and action-
able information.

Rejects the exnovation if there is no
clear benefit for him. At least a relatable
and obvious compensation is expected.

Conclusion

(1) Interview

The interview part, which focused on the
existing situation, clearly confirms the re-
sults of the previous analysis: All 5 of the
iPhone 12 users interviewed had owned
several iPhones before. They also stated
that they accordingly have several orig-
inal iPhone charging adapters that they
contfinue fo use. In addition, many par-
ticipants own other charging options or
third-party products. Most participants
spread these among different ‘hot spots’
at home or other locations. However, a
clear picture emerges that the vast ma-
jority basically always charge their iP-
hones overnight and next to the bed. The
usage behavior of the charging adapt-
ers very much takes the form of a rou-
tine that receives little attention and has
turned out to be a safe and beneficial
way of ensuring enough iPhone battery
capacity.

When asked about the removal of the
charging adapter from the iPhone box,
4 of 5 participants knew about sustain-
ability being the reason for it. Regardless
of the personal attitude towards sustain-
ability and the impact of reducing the
production of chargers, all participants
expressed great doubt about Apple’s
rationale and were highly critical of this
decision. It is especially an emotion-
al matter because Apple’s usual brand
values do not seem to be compatible
with sustainability. They rather suspected
profitincrease as the real reason and felt
the removal was too drastic and a blunt
measure. As a supporting argument,
participants always stated that it was not
a problem for them, but potentially for

many first-time iPhone buyers who did
not own a charger. Thus, the personal
values problem is dismissed and pro-
jected onto the general public as a sup-
posedly functional problem.

(2) Testing

The second part testing for redesigned
interventions did not reveal such a dis-
tinct picture. However, compared to the
previous situation certain factors could
significantly increase the acceptance
and willingness for the exnovation. In
any case, it should be made as simple as
possible for the target person to under-
stand the background and to be able to
deal with the new situation:

Participants were more convinced, when
the intervention clearly aimed at Apple
being transparent not only about the im-
pact of the removal but especially about
the intentions and expectation. The more
believable, tangible and actionable the
intervention seems, the more likely that
participants can be persuaded. It shows
that communication should be the first
and most carefully thought through step
in exnovation. Furthermore, it is helpful
to give some kind of freedom of choice
during the purchase process. Through
simple action and active elements the
intrinsic motivation can be triggered. An-
other important consideration is to make
the intfended situation clearly conceiv-
able without the people actually having
to think about it. It helped when making
clear that it is possible to charge the iP-
hone without a new charger. The given
hints how this could work and what alter-
natives are there were sufficient enough.
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The abandonment should appear easy
and doable.

However, much more than expected, the
effectiveness or success rate of the in-
terventions depends on personal values,
opinion, experience and attitude. Users
were asked at the beginning of the in-
terview how they personally feel about
environmental protection in general
and whether sustainability plays a role
in their purchasing decisions for (con-
sumer electronics) products. They were
asked to explain to what extent they are
willing to adapt to new conditions that
come with combating ecological prob-
lems. Similarly, the participants were
asked fo describe their interest in Apple,
consumer electronics, technology as well
as frends and novelties in these areas.
In the course of the test, the participants
also indicated the individual motives why
they were more inclined towards certain
interventions than others (figure 22).

The greatest consensus in participants’
opinions was on the local gift card, the
return system and the Apple gift card.
The first two were rated best among the
participants because they gave an un-
usual personal added value that goes
beyond the infangible benefit of gener-
al sustainability. They also offered a real
appeal fo accept not receiving a new
charging adapter and involved the iP-
hone buyers by triggering intrinsic moti-
vation for pro-active behavior. The inter-
ventions offered incentives to both more
ego-oriented individuals and those con-
cerned about the greater good.

The Apple gift card, on the other hand,
was unanimously rejected and seen as
an attempt to further integrate the user
info the Apple ecosystem. Receiving dig-
ital services as a substitute for a physical
product was not perceived as credible
by most and was partly seen as fraud.

Fig 23 - Photo by Alireza Khoddam on Unsplash
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Synthesis

Introduction. The theory from the research
phase as well as the generated knowledge
from the practical test case are compiled

to create an exnovation model. First,
background information for the model is
given and then the two underlying variables,

motivation and ability, are explained in
detail. These are used to define the situation
of the product to be exnovated. In the end,
8 strategies are presented that demonstrate
generic design approaches for exnovation,
depending on the situation. This model

with its strategies is the foundation for the
principle of the toolkit.
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Contextualization

The redesign interventions were devel-
oped on the basis of a number of differ-
ent theoretical concepts, such as Pierce’s
framework of undesign.

While the techniques of inhibition, dis-
placement and erasure describe what
designers can do to intervene, they do
not help with how and why the designer
should use a particular approach to the
situation. In other words, it appears to
be more a design-centered perspective
than a human-centered one.

| used levers that integrated Fogg's sim-
plicity factors and Rogers’ innovation at-
tributes in order to better tailor the inter-
ventions to the actual needs of potential
customers. Designing for ability and mo-
tivational factors, similar as the Fogg be-
havior model appeared to be the most
fruitful and practical approach. Further-
more, the user test results revealed that
personal values and beliefs play a cru-
cial role, whether participants are moti-
vated to accept the exnovation.

In the following, the underlying concept
for the exnovation toolkit will be ex-
plained in more detail.

Exnovation Model

When designing to persuade people of
the exnovation, we might think of two
variables that can be addressed:

The first variable is motivation and con-
siders the human as a non-rational user
or customer driven by emotions, experi-
ences, beliefs efc. It implies that a person
must have a certain degree of motiva-
tion tfowards the exnovation in order to
decide for it. If a person is averse to sus-
tainability or afraid of change, the moti-
vation level is low.

The second variable is ability. It involves
everything around the product. It deter-
mines if the setting makes a person able
to accept the exnovation. It can have
many reasons why a person is not. This
can range from simply lacking informa-
tion or means fo being dependent on a
product’s functionality.
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Fig 24 - Exnovation Model based on the FBM
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Openness

Motivation

As the user testing proves, it is nearly im-
possible fo design one universal incen-
tive that appealed to all participants.
They mentioned different motivational
reasons why they prefer certain incen-
tives over others. The answers indicate
that whether a person is motivated to
accept the exnovation is not only depen-
dent on the product but fo a great extent
influenced by very fundamental person-
al beliefs. If these beliefs are known, it
is more likely that motivation can be in-
creased through targeted incentives.

Self-Transcendence

A

Universalism

)
Y

Benevolence

In this exnovation model, the underlying
concept for determining values is the
Basic Human Values circle by Schwartz
(2006), which is valid universally and
across cultures (= p. 50, Motivation
for Exnovation). In this context, single
congeneric values can be grouped
info basic tendencies. In the following,
4 groups of people are described who
show respective tendencies. The inherent
values can be expressed to different
degrees.

Conservation

,
,,'Achievemen’r

Self-Enhancement

Security

Fig 25 - 4 groups of people with different motivation levels

Type 1 - The Tolerant
b b b Motivation Level 3/3

People of this group value freedom of
thought, action and choice. They seek for
social justice, equality and are generally
liberal.

They are very likely to be ecologically
aware and prepared for change. This
fact offers great potential for motivation
towards the exnovation.

Design efforts should deliberately en-
courage sustainable behavior and pro-
mote the exnovation as a desirable, ben-
eficial and creative lifestyle by which they
protect the freedom of all people.

Type 2 - The Decent
an Motivation Level 2/3

The welfare of family, friends and peo-
ple in close contfact is important to this
group. They are restraint of actions that
violate social expectations or norms and
value traditional culture or religion.

For these people sustainability might
seem fo farfetched and therefore is not
taking the highest position. It primari-
ly gets into focus if the lives of people in
their closer circle are affected. Generally,
conformity and tradition must not be ne-
glected by the exnovation.

In order to increase their motivation for
the exnovation, design efforts should de-
liberately address advantages for the in-
group and must be attached to respect
and commitment.

Type 4 - The Self-Seeker

[ ] Motivation Level 2/3

People from this group like to be stim-
ulated by challenges and novel things,
and strive for an exciting life. Personal
pleasure as well as sensuous gratifica-
tion are in the foreground.

Sustainability is of minor importance and
not a convincing argument to them. If the
exnovation comes with personal advan-
tages, however, they might be open to it.

Design efforts should emphasize new-
ness through exnovation and offer clear-
ly evident gratification for oneself.

Type 3 - The Reluctant
b Motivation Level 1/3

Safety and stability of society, relation-
ships and self have importance to the
reluctant. Moreover, people from this
group value social status and prestige.
Also control over people and resources
seems worthwhile.

There is a high probability that exnova-
tion of established products for the sake
of sustainability is against the values
people of this group hold up.

In order to motivate them, it is indispens-
able to match their beliefs by connecting
the exnovation to means of security and
benefits that imply personal gains.
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Ability

As Fogg argues, beside motivation,
people should also have the ability to
accept the exnovation, in other words
it should be as simple as possible (= p.
52, Behavior). Three factors significantly
influence the ability and have great
impact whether it is simple or difficult
to accept. Those factors have different
levels of impact and each of the
individual factors may themselves vary
in degree. They can be loosely described
in the form of a pyramid structure, with
functionality laying the foundation, habit
occupying the middle, and valuation
forming the top. When functionality
is affected, it is likely that habit and
valuation are affected as well.

Habit

When people get used to the exis-
tence of established products, they
tend to approach it in a habitual
manner. This can be a subconscious
way of using, inferacting, or thinking
of the product. People are naturally
hooked to these habits and the ex-
novation would break them. Break-
ing habits, however, should be
avoided in any case. Hence, it is im-
portant to plan in advance how the
consequences can be preempted
or mitigated. Best is fo change old
or foster new habits with rewards in
the situation when a person is af-
fected by the exnovation.

Valuation

Valuation describes the way peo-
ple attribute special values to the
product. This can be the case, when
it is perceived as being precious,
rare or stands for quality and re-
finement. So the product means
more to them than just its function.
It is therefore advisable to compen-
sate for these values with targeted
incentives. The product should be
made undesirable and its aban-
donment more appealing than the
actual product.

Functionality

If the product has certain unique
features that cannot be compen-
sated or substituted by other avail-
able means, the functionality would
not be given after the exnovation.
People are unlikely to discontfinue
the use of a product when it re-
stricts a crucial function or purpose.
Thus, losing functionality is the larg-
est obstacle in the exnovation of a
product. For this reason, it should be
ensured that the desired function-
ality is maintained even after the
product has been exnovated.

Motivation

The Tolerant

7

Alternative

The Self-Seeker

1
Facilitation

5

Implicit Reward

2
Personal Spark

The Decent

8

Compensation

The Reluctant

3
In-Group Spark

6

Explicit Reward

4

Assurance

Functionality

Fig 26 - 8 Strategies depending on the target group’s motivation and ability factors.

Exnovation Strategies

The strategies serve as generic guide-
lines and have certain overlaps with
each other. Moreover, they can be com-
bined if for example habit and valuation
are affected af the same time or the tar-
get group cannot be clearly defined. In
order to be able to address extremes in
addition fo the average target person, it
can help to deliberately design interven-
tions that make use of different strategies

Habit Valuation

at once. In the Apple charging adapter
case study, one infervention showed the
power of combinations. The local sus-
tainable gift equally appealed to partic-
ipants from various motivational groups.
This is because it inspired a sustainable
lifestyle, gave the opportunity to support
a certain in-group and offered personal
benefit in form of pleasure and gratifi-
cation.
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Exnovation
Strategies

Valuation

1 Facilitation

the tolerant (open to change and
self-transcending) | valuation

The first strategy targets the situation
with the lowest resistance fo exnova-
tion. The target group probably does not
need fo be persuaded or motivated to
agree to the exnovation. They are like-
ly to do it out of their own conviction if
they know the sustainability benefits of it.
All they need is actionable information,
i.e. an indication that they can commit to
it. This indication must include why they
should and how they can accept the ex-
novation. A facilitating design can trig-
ger the desired acceptance while also
making it easier to do. Accepting the
exnovation should become easier than
rejecting it.

2 Personal Spark

the self-seeker (open to change and
self-enhancing) [ valuation

If the product inheres a significant val-
ue, the target group is unlikely to relin-
quish this value. Sustainability as main
argument for the abandonment of the
product might not be convincing here.
Hence, people lack motivation to ac-
cept the exnovation. In this case it can
help to design an “exnovation value” as
a spark that is exciting and inspires per-
sonal benefits or puts the advantages for
individuals in the foreground. It may be
advantageous fo trigger pro-active be-
havior with a novel incentive or reward.
This can on the one hand realize the de-
manded feeling of autonomy and on the
other hand attract their explorative na-
ture or stimulate their personal interest.
By making the acceptance an alleged
individual decision, personal control over
the situation can be implied.

3 In-Group Spark

the decent (conservative and self-
transcending) | valuation

Similar as the personal spark does this
strategy aim at the situation when the
product inheres a special value and
when sustainability is not a convincing
argument. In this case, however, it is
more appropriate to design an “exno-
vation value” that inspires benefits for
the in-group. This puts the advantages
of that particular circle of people in the
foreground. For example, it may be ex-
pedient to tie positive consequences of
the exnovation to the welfare of the in-
group, i.e. by making the commitment to
exnovation a simultaneous dedication
to the in-group. Equally applicable are
means that render the rejection of the
exnovation a socially deviant behavior.

4 Assurance

the reluctant (conservative and self-
enhancing) | valuation

Assurance is a strategy that can be used
when there is a high risk that the target
group does not appreciate sustainability
as main argument for the abandonment
of the product. People clearly lack moti-
vation to accept the exnovation. Hence,
it can help to design a motivational ele-
ment that assures the stability of the situ-
ation after the exnovation. Since people
of this target group do not want to take
risks, it is important to frame the exno-
vation as a secure event with fixed and
foreseeable outcomes. Moreover, the
target group is inclined to put the advan-
tages of individuals in the foreground.
Providing a personal benefit or reward
can help to trigger pro-active behavior.
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Habit

5 Implicit Reward

the tolerant and self-seeker (open to
change) | habit

Although people are open to change,
they are likely to reject the exnovation
because it would break their habits. This
is to be avoided in any case. Instead, the
habit should be displaced so that the
product is no longer involved. To achieve
this, the new intended habit should be
equally simple to adopt. Here, the most
promising approach is to reward the
person every time in the situation in
which she actually used the product. In
order to stimulate changing the routine,
this reward should be inspiring and un-
expected. The target group is open for
unusual approaches, so there is an op-
portunity to displace the routine.

6 Explicit Reward

the decent and reluctant (conservative)
| habit

This strategy works in a similar way as
the implicit reward. It acknowledges that
the exnovation would break the target
group’s habits. Since the target group
is fairly unmotivated, the habit should
not be broken but replaced in any case.
Again, the product must no longer be in-
volved in the desired habit, but should be
substituted by an intervention that has a
similar character and effect. The new
habit must be at least equally easy to
adopt. In order to make people change
their routine, it is important to give the
target group a secure feeling and create
a sense of familiarity. This makes it easier
to to foresee the consequences.

Functionality

7 Alternative

the tolerant and self-seeker (open to
change) | functionality

Although people tend to be open to
change that comes with the exnova-
tion, they feel dependent on the prod-
uct’s functionality. In this case the prod-
uct should not be just erased, because
there is a high risk to alienate people
and arouse opposition. Instead, it must
be equally offered an intervention that
reaches for an alternative so people feel
at ease with the exnovation. The future
situation should still meet the function-
al needs. This, however, does not re-
quire to preserve the product but can
be achieved by new and unconvention-
al means. Of course, these alternatives
must then have a better environmental
balance than the exnovated product. A
potentially eco-friendly approach is to
dematerialize the product and replace it
by a service or digital application. More-
over, people may also be open to dis-
possession, i.e. sharing products instead
of owning them. Sustainable exnovation,
however, doesn’t solely mean to come
up with newly created alternatives or in-
centives, but can also take shape of re-
thinking or restructuring of what already
exists.

8 Compensation

the decent and reluctant (conservative)
[ functionality

The compensation strategy should only
be used when both motivation and abil-
ity are so low that people will definitive-
ly reject the exnovation. In this case, the
product must not be erased, but a situ-
ation with compensatory character must
be created. In order to make them feel
at ease with the exnovation the future
situation should imply a sense of stabil-
ity and familiarity. Either averse people
could be slowly and gently accustomed
to the abandonment or, if necessary,
compensated by direct and obvious
replacement. The future situation must
still meet the functional needs and be
clearly communicated as such. Also the
compensation must then have a better
environmental balance than the exno-
vated product. Typical of the strategy is
an extended phase-out, which allows
the target group to adjust individually.
Possible interventions that can facilitate
compensation is converging design,
which just renders the material product
superfluous but not the functionality and
rethinking or restructuring of what al-
ready exists.
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Toolkit

Introduction. This chapter is dedicated to
the design of the exnovation toolkit.

07.0 Final Design First, an overview of the
framework and user flow of the final toolkit
is given. Then, the function and individual

steps of the prototype are explained in
more detail.

07.1-3 Loops In the following, three loops
of usability testing illustrate the changes
that led from the first draft to the final
design. In each loop, the toolkit was tested
by designers using real products they have
developed. The results led to adjustments
that were tested in the next loop.




07.0 Final Design

Conception

The idea behind the toolkit is to confront
designers with the topic of exnovation
in design. It gives a practical approach
to the complex and theoretical topic. In
this way, it provides an opportunity to
reflect on and evaluate the personal
impact as a designer on the example
of concrete products. As a starting aid
it should sharpen the view and give
a more structured and targeted ap-
proach to exnovation by design. The
aforementioned exnovation model with
its strategies forms the basis for this. In
order to obtain a systematic approach
for the exnovation of a product, users
will be guided step by step through the
factors of motivation and ability. The

Phase 1

Information

final exnovation strategy is supposed
emphasize design possibilities and to
inspire potential consideration and fur-
ther steps.

The toolkit is a digital service, built in the
form of a website. This allows a good
accessibility in all working situations. It
can be used for remote working such
as team meetings and client workshops
and can be combined with common
tools (video calls and remote collabo-
ration). In addition, a digital form offers
the possibility to make the toolkit ,smar-
ter” by allowing it to perform back-
ground tasks independently and thus
let the user focus on content.

Phase 2

Requirements

The toolkit should

e inform the designer about exnovation.

e make clear why exnovation belongs to the area of
responsibilities of the designer.

e provide suggestions that ease framing the design
intervention.

e inspire further exploration.

e suggest a strategy how to design for the exnovation
of a chosen product.

e be universally applicable to common products but
may not suit all products.

At the beginning, the user will be informed
about the topic of exnovation in general and
about the use of the toolkit in particular. This is
to raise awareness for beginners of exnovation
and fo create the basis for a smooth process.

Start Page Expertise Onboarding Explore
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Input

In order to obtain a suitable exnovation strategy,
the user must first enter the respective inputs for
the topics motivation, functionality, habit and va-
luation. On this basis, the system calculates in the
background which strategies have the greatest
correspondence with the input and appear most
applicable for the given situation.

Motivation Ability

Phase 3

Output

In the final phase, the user is presented a sum-

mary of each topic, as well the eight strategies.

This output is supposed to simplify the product’s
exnovation and serves as rough direction to be

able to design more target-oriented.

Summary and Strategy
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Fig 27 - Linear User Flow

Phase 1 - Information

Start Page

Exnovation
by Design.

Ashort introduction
to exnovation.

Export

Phase 2 - Input

Phase 3 - Output

)
14

Intermediate

Expertise Onboarding
htaaaias Onboarding
= | - First let's be clear what to
e expect. Run through a short
e Briefing about the toolkit
="

[ —

The exnovation process

User Flow

The toolkit has a mainly linear user flow all-
owing the complex topic to be explained
slowly step by step. This is fo prevent the user
from being overwhelmed by too much infor-
mation at once. In order fo tailor the use to
different experience levels, there are three
modes: beginner, intermediate and expert.
While the beginner runs through all steps
from start to finish, the intermediate mode
skips the onboarding and starts directly with
the input part. In the expert mode only an
overview of the 8 strategies is displayed.
Here it is possible to use filters to narrow
down the selection of suitable strategies.

Explore

Explore
Let's take the people's

perspective and get a clear

picture how the product
intervenes in the world,

What does it
take 1o quita
product?

©

Motivation

Ability

Summary and Strategies

Abilizy.

==
pr—
Strategies
Find a summary of yous
Fesults and the best matching
o les below. From here
You can start to intervene and
usaton Hasn design for the exnovation,
‘ Summary
Ay
m—— - o
Strategies
e °
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¥ Exnovation Toolkit

Exnovation
by Design.

It is in the hands of designers to shape our material world so that human
kind has a future. This, however, requires a change in thinking. Away from
better through more efficient, more convenient, more useful, more
innovative. Who if not designers can initiate a paradigm shift?

Startnow >

A short introduction
to exnovation.

#

What is exnovation?

&

Why exnovate?

How to exnovate?

Information

Start Page

The start page gives initial, fundamental
information about exnovation in general,
in case users did not have any touch
points with the subject yet. It is supposed
to encourage designers to be concerned
with an unconventional approach fo
sustainable design. By clicking the start
now butfton, users are directed to the
expertise page.

See the full Prototype:
https://yxffs4.axshare.com
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Information

Expertise

On the expertise page, users indicate their
level of experience. Depending on what le-
vel they go for, they are directed to different
stages in the process as shown in the user
flow. This is to avoid a prolongued process
for people that already know the back-
ground information and the process.

¥ Exnovation Toolkit

Level of Experience

What is your level of experience in using this toolkit?
Please select an option to start.

@

Beginner Intermediate

It's new to me, take | k th
me by the hand.

Get started

Expert

Ik
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Onboarding

First let's be clear what to
expect. Run through a short
briefing about the toolkit.

making
stick wit!
produc

But are you ready to make
them abandon products?

What can design do? Q

Exnova

Focus on sensitizi

The exnovation process

It's about
your mindset

n # Elimination

Strategies

What can design do?
the right
pple onboard and
tion attractive by all

Sustainability

There are many reasons

why to exnovate. We
ustainability

Focus on sensitizing

The toolkit is primarily intended to raise

awareness of exnovation. It is supposed

to give you an understanding and some
starting points for the issue.

It's about
your mindset

Put the business plan
aside for a moment. It's
for our common future

Exnovation # Elimination
Exnovation is not just the complete

elimination of a product, but can
also be a relative reduction only.

Strategies

The toolkit offers you eight

basic design &
for exnovation,

The exnovation process

First you will uncover people’s willingness and possibility to
accept the exnovation of your product. The toolkit then suggests
strategies for how you might initiate the exnovation.

1

3
3

*

Motivation

Strategy

Information

Onboarding

The onboarding section contains the most
important background information in a short and
understandable way. It should give the user a rough
idea of what to expect and point out what will be
covered in the following part. It also mentions the
essential keywords and the basic structure of the
process. Furthermore, it points out that a product as
a test object is required in order to use the toolkit.
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¥ Exnovation Toolkit

Expertise

Explore

Let's take the people’s
perspective and get a clear
picture how the product
intervenes in the world.

What does it
take to accept

the exnovation? @

Motivation

If you know what people value,
you can better persuade them.

Explore >

O

Ability

You should make it as easy as
possible to accept the exnovation.

Information

Explore

This page prepars the designer to take a
human-centered approach and gives a
brief introduction fo the following two steps
motivation and ability.
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® Exnovation Toolkit

Input

Motivation

The motivation topic is divided into two
pages so that the user is shown new
knowledge first and demanded to give
input second. On the first page, the un-
derlying human values model is briefly
explained and exnovation for sustaina-
bility is positioned within.

By clicking on the button the user gets to
the interactive part with more informa-
tion and a 10-question form. Here the
designer has to assess the target group
of the exnovation. Each of the statements
targets one of the values in the mo-
del and can be answered with ,agree,
yneutral” and ,disagree” The statements
are transferred from the short-form
Schwartz Portrait Values Questionnaire.
After completion, it is shown with which
of the quadrants the target group is mat-
ching the most.

Self-transcendence

Openness to change

Self-enhancement

People of your target group like
to be in charge and tell others
what to do.

Being successful is important to
them. They like to stand out and
to impress other people.

Having a good time is very
important to your target group.
They really want to enjoy life.

They look for adventures and
like fo take risks. They want to
have an exciting life.

People of your target group
are curious and try to unders-
tand everything. They think it’s
important to be interested in
things.

They think it is important that
every person in the world
should be treated equally. They
want justice for everybody, even
for people they dont know.

8.

10.

Conservation

They always want to help the
people that are close to them.
It is very important o them fo
care for people they know and
like.

They think it is important fo do
things the way they learned
from their family. They want to
follow their customs and tradi-
tions.

They believe that people should
do what they're told. They think
people should follow rules at
all fimes, even when no one is
watching.

The safety of their country is
very important to people of
your target group. They want
their country to be safe from its
enemies.

3 Exnovation Toolkil

Motivation

Openness to change
& self-transcendece

Show more

Results @

Openness to change

Creativity, freedom, stimulation

neutral disagree

Self-transcendence About your target group
Social justice, equality, helpfulness
Level of motivation

Conservation

Security, social order, tradition

Self-enhancement

personal success, wealth, control

Finish exercise >

13
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¥ Exnovation Toolkit

completed

Functionality

Valuation Habit

& completed @ completed

Stage 2C B Stage 2B
Fu i

regardle

show mare
Show more

somewhat neutral somewhat disagree somewhat neutral somewhat disagree
agree disagree agree disagree

1. The product is known for its quality and refinement. 1. The use of the product requires great effort or conscious thought.
2. The product has a good reputation. 2. People have common routines involving your product.

3. The product is considered precious. 3. People no longer want to do without your particular product.

4. ltis considered fashionable or stylish. 4. ltis easy to use the product again and again.

5. The product benefits from a positive brand value. 5. The product satisfies certain cravings of users.

Input

Ability

The following section is the topic of ability. The three fac-
tors functionality, habit and valuation are visualized as
three overlapping circles to emphasize their dependen-
cy. The user can jump to each of the individual factors
by clicking on the respective circle. There, further details
are given and a short questionnaire with 5 questions are
displayed. At the end a result window appears and af-
ter a single factor has been processed, it is displayed as
,completed” on the ability page.

In the first festing loop, users were asked to perform
open-ended exercises in which they had to analyze the
current situation in more detail. In the second loop, these
were replaced by the above-mentioned questionnaires
with closed questions in order to simplify the process. The
final loop these questionnaires were refined with state-
ments and a 5-point likert scale (= see Loop 1-3).

Stage 2A

are unigue,

somewhat neutral somewhat disagree
agree disagree

Essential functions of the product are unique.
There are alternatives or substitutes for the product.
Users ca do without your particular product.

There are other products, services, systems that are dependent on
your product.

The functionality of your product can be replaced by other means.
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Strategies

Strategy 1

Facilitation

High motivation | High ability

Strategy 4

Assurance

Low mativation | High ability

Strategy 7

Alternative

High to medium motivation | Low ability

Facilitation

It seem like you have favorable circumstances for the
exnovation. You probably don't need to persuade or motivate
people to agree to the exnovation. They are likely to do It out
of their own conviction if they know the sustainability benefits
of it. All they need is actionable information, i.e. an indication
that they can commit to it. This indication must include why
they should and haw they can suppart the exnovation. A
facilitating design can trigger the desired commitment while
alsa making it easier to do. Accepting the exnovation should
become easier than rejecting it.

i

Keep it obvious. Does the exnovation have visible and
apparent results? Is the exnovation difficult to understand?
Peaple are mare willing to accept if it is comprehensible, clear
and transparent.

Communication is key. Point out moral aspects, emphasizes
the advantages of an exnovation and presents disadvantages
of the current situation.

Strategy 2

Personal Spark

Wedium motivation | High ability

Strategy 5

Implicit Reward

High to medium metivation | Medium abiity

Strategy 8

Compensation

Low to medium mativation | Low abillty

Strategy 3

In-Group Spark

Medium mutivation | High Ability

Strategy 6

Explicit Reward

Low to medium mativation | Medium ability

Example Case

The apt-out function in the Apple iPhone purchase process
stimulates to accept the removal of the charging adapter from

the iPhone box. People can consciously and pro-actively
participate in the exnovation.

Output

Strategies

In the last step, the useris given a short
summary that describes the target
group and its motivation. The results
for functionality, habit and valuation
are also displayed.

This is followed by an overview of all
strategies, displayed as blue tiles. For
each strategy, there is an indication to
what percentage it is applicable to the
given input. This shows how likely it is
that the respective strategy will work
with the given product.

Facilitation

Assurance

Turnthe device yéu harve
it tha cne you want.

ATy,

In-group spark
[R———

Alternative

Example Case

When clicking on a tile, its confent
will be displayed underneath the
overview. Background information
and initial design opportunities are
supplemented by example cases
and further notes worth knowing.
It can be used as a starting point to
ideate around design solutions for the
exnovation. Moreover, it is possible to
browse through all the strategies for
inspiration or if motivation or ability
factors can not be clearly defined.

Personal Spark

Example Case

Explicit reward

Assurance

Example Case

Turm the devicn youhave
i the o yous want

iy,

Compensation

Example Case.
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Toolkit Testing

Test Objective and Goal

Test objective is a prototype of the exno-
vation toolkit designed in axure rp. The
prototype is hosted on the software’s
cloud representing an interactive digital
website. The testing aims at finding out
if the profotype helps designers framing
a desired exnovation intervention and
designing for it. Moreover, it tests on the
requirements, that were described in
the beginning of the toolkit conception.

Methodology

The testing session will kick off with an
introduction to the background and the
focus of the graduation project, a brief
explanation of the testing’s goal and the
consent form.

The participants are then asked to open
the prototype and follow the steps indi-
cated in the toolkit. While interacting with
the prototype, they are encouraged to
think aloud in order to understand their
thoughts (Concurrent Think Aloud Meth-
od). After each exercise, they answer a
short questionnaire and give feedback.

The researcher stays in the background,
observes the situation and only answers
question when really necessary.

When the session is over the research-
er conducts a Retrospective Probing by
asking questions about the participant’s
thoughts and actions. A final reflective
questionnaire is handed out. The length
of the sessions is 60 minutes.

Participants

In order to get reliable feedback, the
testing is directed at least three expe-
rienced designers or design feams that
have developed a real product which

is on the market and can serve as sub-
ject for the testing. The chosen products
should be different from each other in
order to test diverse scenarios.

Location and Equipment

The test takes place as a remote inter-
view via Zoom video call. The partic-
ipant will be given a link to the toolkit
prototype and a miro board with room
for exercise notes. This board also in-
cludes consent form, questions for each
exercise and the final reflective ques-
fionnaire.

Limitation

The test situation is not supposed to rep-
resent an exhaustive exnovation process
with in-depth investigation and a final
and binding strategy for the product. It
only probes if sufficient information is
given to enable a targeted exnovation
design process and if the toolkit can
serve as an initial framework.

Results

The following results are divided in three
loops since the feedback within the first
two loops led to changes of the proto-
type. In the initial prototype the abili-
ty section including functionality, habit
and valuation contained open-ended
“exercises”. These exercises were aimed
at the designer looking at each factor
in detail to get an as holistic picture as
possible. The idea of these tasks was to
allow the designer to look as closely as
necessary at the current situation of the
product. An iterated version with closed
questions was then tested in loop 2. In
loop 3, these questions including the
logic in the back-end were adjusted.

Research Questions

Effectiveness

e Does the toolkit help to approach
design for exnovation?

e Are the strategies applicable to
various types of products?

Perspicuity

e Isthe given information
sufficient?

e Isthe process understandable
and coherent?

Stimulation
e s it exciting to use the toolkit?

e Do users feel inspired and
motivated by the toolkit?

19



07.1 Loop 1

Fig 28 - Key factors of the initial design

Phase 1 - Information Phase 2 - Input
Start Page Expertise Onboerding Explore Metivation

Exnevation w——
by Design. 1 1

- o=
e = S
questionnaire with
8 — 10 questions about
human values
= — result: target
group
e
- 3x open-ended
ability exercises
— result:
functionality,
habit, valuation
Stage 2B
Flease look occurrence of habits related to
the prod ab
begin wit

subsequently.
Steps

on routines that eccur when using

01 Search for comm
the product. Tk

s often in

functionality, so be clear about it.

02

03

04 Finally estimate the ir

exnovated. Does it requ

Findings

When you h:

When exnovating

Phase 3 - Qutput

Ability Summary and Stralegy
results of

- = = previous

sections visible
/ at the end

suggested
strategy

I after the

summary

@ 0mins
ﬁ best in tearmwork

N

Cue '_'\ Routine ,n'
/

\_/\‘)\_/
e

-

N/

Tip

Draw the structure of cue, routine
and reward and populate it with
findings as you go.

Fig 29 - Ability task with extensive open-ended exercises.
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Initial design

In the first draft of the toolkit, the moti-
vation section consisted of a question-
naire with 10 questions. In the ability
section, on the other hand, there were
3 open-ended exercises (Figure 29)
that gave the designer considerable

Motivation

Openness to change

Craavvay, fresdom, sumuation

freedom. These tasks were intended to
allow the designer to deal intensively
with the individual factors. On the fi-
nal page, the user gets an overview of
all results and one suggested strategy
(Figure 30).

Level of motivation

About your target group

Conservation pant

‘Securicy, social arder, tradsion

Self-enhancement

Persanal suctess, prestigs, control

Ability

Functionality

Facilitation

Fig 30 - Final page with all interim results and a suggested strategy.

Habit Valuation

Example Case
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Results

The first fest session was conducted
with two designers (p1 and p2) from
an agency that, among other things,
develops household appliances for
well-known brands. The product they

targeted to exnovate by the help of the
toolkit was an electric stove with touch
interface. For data protection reasons,
the name of the agency and the pro-
duct are not disclosed.

Effectiveness
I /5 I /5
0000 0000
helpfulness support
of toolkit of toolkit
Perspicuity
I /5 I /5
0000 0000
ease of use clear and

understandable

4.

helpfulness
of strategy

1,5.

predictability

Stimulation
5/5 5/5 I /5 5/5
o000 0 o000 0 o000 00000
inspiring motivating satisfied with use it again
outcome

after

growth in expertise

Feedback

“I liked the suggestions it
gives!” (pl)

“the example is very helpful to
understand the strategy” (p1)

>60 mins
participants required a lot

of time to feel confident
with the exercises

time to reach strategy page

explicit reward

the suggested strategy
was matching the product
and its situation

suggested strategy

“I found it interesting to talk in
depth about a topic and to find
aspects | didn‘t consider in the
first place” (p2)

“it is quite a lot of complex
information to digest, even
though | have the feeling it
can’t be done more convenient
when it comes to designing
the toolkit. many times it

was difficult to differentiate
between function and product
or product and detail or

functionality... language is a
very difficult thing by itself”
(P2)

“I think the toolkit isn‘t
only valuable if you want

19 EETENElS (En 5 € “I liked the ‘motivation’

interesting concept in theory
but complex in reality). it could
also be used as a kickoff tool
for projects or evaluation tool to
challenge a design” (p2)

questionnaire in the
beginning” (p2)
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Discussion

Perspicuity

Based on the feedback from the open
discussion and the reflective question-
naire after the testing, it seems that the
toolkit is comprehensible, but requires a
lot of attention and concentration. The
explanations in the onboarding are
easy to understand, also the question-
naire about the motivation of the target
group is clear.

From the ability step on, however, it
changes and great effort is demanded
from the user. The participants state
that many terms are used, some of
which describe very specific things and
are difficult to understand all at once. In
the session, it took some time until the
participants felt competent enough to
work out the tasks. These were percei-
ved fo be very open to interpretation
and required a lot of individual reflec-
tion from the user due fo the complexi-
ty of the subject. This is contrasted with
the narrowing closed question at the
end, which only allowed for two ans-
wers. This gave the impression that all
the comprehensive investigations were
then pressed into one simple answer.
This impression was supported by the
fact that users do not receive any fur-
ther confirmation or feedback after
completing the task.

Basically, the toolkit was rated as very
unpredictable. It is not foreseeable
what to expect in the next step or what
the result will be in the end. This is also
due to the complexity of the tasks that
are handled outside of the toolkit and
thus significantly interrupt its flow again
and again.

Stimulation

Even though the use of the toolkit was
not so smooth, the test participants
were quite satisfied and stated that
they would definitely use it again. In
the questionnaire, the prototype was
rated as very motivating and inspiring
and that the outcome was satisfactory.
This is most likely not due to the toolkit’s
method, but mainly due to the fact that
the topic is considered to be more and
more important and few steps have
been taken in this direction. The partici-
pants said the toolkit is particularly inte-
resting because it not only calls for eli-
minating products, but also shows ways
in which this can be done in a socially
responsible way.

Effectiveness

Participants indicated that the foolkit
encourages a methodical approach
and is a clear aid fo think through ex-
novation in a structured way.

During its use, however, a lot of time
was spent on the ability tasks in order to
analyze the current situation, although
the designer were sufficiently familiar
with it already. So this analysis would
not have been necessary for the resul-
ting strategy. In fact, the actual exnova-
tion strategy that was proposed at the
end has fallen short. Less attention was
paid fo it, because the participants were
still busy trying to analyze the current si-
tuation and thinking about the extent to
which the product is valuable, causes
habits, or offers functionality. Only when
asked the participants tried to apply the
strategy to the electric stove. At first, it
was not entirely obvious how to apply

the strategy, but eventually a first design
approach emerged, which certainly
proved that the strategy could be ap-
plied to the product.

Even though the participants stated in
the questionnaire that they had gained
experience in dealing with exnovation in
general, the structure of the toolkit does
not yet seem to be effective enough. This
is due fo the complexity on the one hand
and the non-tfransparent flow on the ot-
her.

Conclusion

- The user flow must be improved by
simplifying the tasks and reducing dif-
ficult language. The complex open-en-
ded ability tasks should be replaced
by shorter and simpler questionnaires
equally to the motivation part.

- In order to improve the low predic-
tability and to make the toolkit more
transparent, short feedback and interim
results must be given after each stage.

- The final page should be less static.
In case the exnovation strategy does not
seem to match the product, there must
be at least a possibility to explore other
exnovation strategies.
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07.2 Loop 2

Phase 1 - Information

Start Page Exportise

Exnovation
by Design.

briefing
about

Second design

In the second version of the toolkit,
the open-ended exercises of the abil-
ity section were replaced by simple
questionnaires with 5 closed questions
each. Users could answer yes or no fo
each question (Figure 32). After each
questionnaire, interim results were dis-
played to provide immediate feedback

Fig 31 - Key factors of the second design e torrs
phase SimMplified
— oioe language
= @ a -
- =
T
=
| e MR immediate
- results for

procedure
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each section

L ——

3x yes-no
questionnaires

— result:
functionality,
habit, valuation

(Figure 33).

The summary and suggested strategy
on the final page were complemented
by an overview of all strategies (Figure
34). Here the user has the possibility to
explore them and get further inspira-
tion from other strategies.

Phase 3 - Qutput

Ak Summery and Strategy

recall of
previous
= 2 results

other

possibility
to explore

strategies

Q1

Does the use of the product require great effort or conscious thought?

yes no

Fig 32 - Simplyfied questionnaire with closed questions.

Result
Q No critical habit

The product is not a component of people's habits.
So there is no need to provide rewards to change,
replace or end certain habits.

Fig 33 - Immediate results after each questionnaire.

Explore other strategies

stratogy s seracegys

Implicit Reward

strategy 8

Assurance

Stratogy T

Alternative

Stratepy 8

Compensation

Fig 34 - Immediate results after each questionnaire.
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Results p3

In the second loop the learnings from
the previous test session led to sever-
al adjustments. The iterated prototype
were tested with two designers from
different companies. For data protec-
tion reasons, the name of the compa-
nies and the products are not disclosed.

Effectiveness

2. 3.

( X J ( N N
helpfulness support
of toolkit of toolkit

Perspicuity

The first particpant (p3) was a product
design director from a global design
agency. By the help of the toolkit he
simulated the exnovation a profession-
al measuring tape from a renowned
brand for construction workers.

2. 2.

[ N J [ N J
helpfulness suits the
of strategy product

2.

ease of use

Stimulation

3.

3. 2.

clear and predictability
understandable

2. 3. 3.

o000 [ X J 00 00
inspiring motivating satisfied with use it again
outcome

after

before

growth in expertise

Feedback

12 mins

participant basically
just read headlines and
avoided long paragraphs.

time to reach strategy page

“I like the idea of having a tool
for reducing or getting rid of
products”

“a lot of text to read, too many
words. | prefer bullet points”

compensation
— assurance
Mismatch of product

(situation) and
suggested strategy

suggested strategy

“I wish it would be more holistic.
It lacks the money and client
perspective.”

“hard to get clients to remove
stuff they make money on.
reduction is another thing!”
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Results p4

The second fest session was conduct-
ed with an in-house footwear designer
(p4) from a performance sportswear
company. She simulated the exnovation
of a specific running shoe from their
product portfolio.

Effectiveness

5. A4.

o000 0 [ X N N J
helpfulness support
of toolkit of toolkit

Perspicuity

4,

helpfulness
of strategy

3.

ease of use

Stimulation

5.

inspiring

motivating

4.

clear and
understandable

4. 2.

outcome

satisfied with

3.

suits the
product

3.

[ N J
predictability

4,

use it again

after

before

growth in expertise

Feedback

“I get a lot of information like ‘you
should do this and that but it
takes quit some time until | get to
the point to do something.”

“the results of the target group
and valuation etc matched really
well, just the end was confusing.”

34 mins

participant read
everything very carefully (situation) and
which required some time.

time to reach strategy page

alternative -
personal spark

Mismatch of product

suggested strategy

suggested strategy

“I think it's an important and
current topic!”

“I like how it
enlightens about
exnovation”

“I could really get another view
on that topic. It stresses things |
haven‘t thought of.”
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Discussion

Perspicuity

Observation showed that in both test
sessions the toolkit was significantly
easier to understand compared to the
previous loop. This was especially due to
the considerably simpler process in the
ability segment. The principle of closed
questions was already known from the
motivation section and hence there was
no longer any critical perspicuity hurdle
in the task. Replacing the exploratory
exercises also made the entire process
much faster and more direct.

The rather low rating of the perspicuity
in the questionnaire is caused by the fact
that the outcome on the last page was
difficult to interpret. Mainly the summa-
ry was complex, indistinct and repetitive
and therefore confusing two both par-
ticipants. Moreover, the given input was
incorrectly evaluated by the algorithm.
Because of this, both testings did not
conclude with the expected exnovation
strategy. Thus, the output seemed dis-
connected and unsuitable after the pre-
vious interim results.

Stimulation

The open discussion (p4) and observa-
tion (p3) clearly suggested that the ex-
plorative character with questionnaires
around each topic were inspiring and
engaging.

This is in contrast to the results from the
reflective questionnaire. They showed a
low safisfaction rating, due to the fuzzy
output page and the mismatched strat-
egy suggestion, as stated by the par-
ticpants.

Effectiveness

Since both testings did not conclude
with the expected exnovation strategy,
| clarified that there were mismatches.
So | have pointed out strategies that
could potentially be more suitable for
the respective target group. This led to
p4 finding a promising strategy in the
“explore other strategies” section. In
this context, she wished to have a sim-
ple indicator to check which strategies
are most likely to succeed. Moreover,
she expressed interest in being able to
download the strategies as PDFs for fur-
ther use outside the toolkit.

In the case of p3, this hint did not lead
to the desired result. This was mainly
due to the fact that the participant quite
obviously did not read paragraphs with
essential information and instead tried
to get results by headings and skimming
the pages. He confirmed this behavior
during the think aloud phase and em-
phasized that he would prefer visuals
and bullet points. The prototype expects
users, however, to read and understand
the provided information in sufficient
detail.

Conclusion

- The actual process flow through the
toolkit and the required input seemed
simple and understandable. However,
this was distorted by the flawed results
and the disjointed final part. Therefore,
the summary must be shorter and clea-
rer and the algorithm must be adapted.

- To make the foolkit more resistant to
errors, not only a single strategy should
be suggested, but the suitability of all
strategies should be shown. This en-
sures that inconsistencies can be com-
pensated for. For more precise results,
the ability questionnaires should offer a
scale of answers rather than yes and no
only.

- Although the test sessions did not yet
run frictionless, they left a positive over-
all impression. Both participants under-
lined the importance and added value
of such a toolkit and acknowledged a
growth in expertise by approaching
sustainable design from another per-
spective.
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07.3 Loop 3

Third design

In the third version of the toolkit, the
ability questionnaires were refined.
Instead of yes or no, users had the
possibility fo give more precise input
by the help of a 5-point Likert scale
(Figure 36). In addition, the static
suggestion of a single strategy was
replaced by a more flexible output.
Now an overview of all strategies could
be given, showing to what percentage

Fig 35 - Key factors of the third design

Phase 1 - Information

Start Page

Exnovation
by Design

Expertise

Phase 2 - Input

Onboarding Explore Motivation

8= less text
through

"show more" ] &

buttons

all ability
questionnaires
with 5-point
Likert scale

the respective strategy matches the
product and the target group (Figure
37). Also the summary on the final page
was shortened again, since all inferim
results were already displayed after
each stage.

Moreover, longer text blocks with
additional information were shortened.
When the “show more” button is clicked,
more text is displayed (Figure 38).

1]

The product is known for its quality and refinement

agree somewhat neutral somewhat disagree
agree disagree

Fig 36 - 5-point Likert scale within the ability questionnaires.

Strategies

- S rm—
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Phase 3 - Output

Ability Summary and Strategies
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| =, / results
S

!!! overview of all
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closing with
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inspiring
words

| —

pm—

Alternative

Facilitation

Fig 37 - Overview of all strategies with indication for suitability

in percent.

Fig 38 - “show more” button to expand the paragraph.

Explicit Reward

p—

Compensation

Example Case

Functionality

The product that is to be exnovated fulfils a
specific purpose. People may find it useful or
practical in particular situations or for certain
activities.

Show more
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Results p5

The third loop marks the closing testing
in the project. In this loop, the final tool-
kit was tested, as shown and explained
previously (= p. 104, Final Design). For
this | took on the role of an Apple de-
signer and fried to run through the
exnovation process using the iPhone
charging adapter. In this way, | want o
reassure whether the toolkit is applica-
ble to the test case in chapter 5. Further-
more, | can cross-check if the suggested

after

before

growth in expertise

Effectiveness

4. 4,

o000 o000

helpfulness support

of toolkit of toolkit
Perspicuity

4. 5.

strategies help to design tailored inter-
ventions in a more targeted and effi-
cient way.

The strategic focus of this test session
was on the effectiveness of the tool-
kit and its perspicuity in the context of
Apple’s charging adapter. Unlike in the
previous loops, satisfaction was not in-
cluded. Following results and conclu-
sion are self-reported.

70% facilitation,
70% personal spark

the suggested strategies
were matching the
product and its situation

suggested strategy

5. 5.

00000 00000
helpfulness suits the
of strategies product

3.

ease of use clear and predictability
understandable

Discussion

Limitations

Since | developed the toolkit myself and
thus knew what to expect, | could not
have an unbiased opinion. Neverthe-
less, | tried to keep any prior knowledge
and personal feelings out of the role of
the Apple designer as much as possible.

Perspicuity

The toolkit comes across as very intuitive
to use in the state and it is easy to follow
the flow. There are only a few interac-
tion elements on each page and the risk
to click on the wrong button is very little.
This leads to a low error rate in usabili-
ty. Since the type of tasks is the same in
all areas (questionnaires for motivation,
functionality, valuation, habit), there is a
high learning curve. So the principle be-
comes easy to understand.

At the same time, however, attention of
users for additional information in sep-
arate text boxes may decrease. So there
is a high risk, that important information
is just ignored because the user focusses
on answering the questions only.
Nevertheless, all the content could
be applied to the case of the iPhone
charging adapter. It gave the impres-
sion that the toolkit was highly compati-
ble with this product.

Effectiveness

In this testing, the toolkit led o a match-
ing strategy. The percentage showing
the suitability of each strategy gives a
significant added value. This makes the
output much more transparent and less
static. Moreover, the user has the possi-
bility to reach suitable additional strat-
egies much easier and more efficiently
without having to read and understand
all of them. It gives much more flexibility
in the design of the exnovation.

Also, the much shorter summary and
clearer structure of the section helps in
making the final page look less com-
plex. This allows for a better focus on the
actual strategy.

In the case of Apple, the target group
was certainly difficult to define in the
motivation part. The results at the end
of the questionnaire showed that more
than one quadrant was affected, but the
text next to it described only one of the
four predefined groups. This can lead to
confusion. However, the percentages on
the final page indicate that more than
one strategy may be suitable. Especially
if the target group is not clearly defined,
this indication helps to select the right
strategies manually.

Conclusion

- The toolkit gains considerable added
value through the more flexible illust-
ration of the exnovation strategies. The
error rate can be reduced significantly.
If the result is not entirely clear, it is now
possible to suggest more than one stra-
tegy. Only in this way was it possible to
respond appropriately to the large tar-
get group of apple charging adapters.

- The 5-point Likert scale gives more
freedom to the designer in cases where
the answers are not clear. The final re-
sult is way more precise.

- Inferim results on the ability factors do
not indicate to what extent functionali-
ty etc. are affected by the exnovation.
They must be more distinct. Same goes
for the description of the target group in
cases where human values are ambi-
guous.
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Project
Conclusion

Introduction. This chapter presents a final
conclusion of the project and points out
both the addaed value as well as limitations
of research and design. Moreover, further

research recommendations and personal
reflections are given.
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Project Outcomes &
Added value

The initial aim of this graduation project
was to research the feasibility and im-
plementation of exnovation by design.
The literature, therefore, took a deep
dive into exploring the rather novel con-
cept of exnovation itself and put it into
the context of design. It showed that
the urgency to act upon the ecological
crisis and the current inability fo cope
with the consequences make it a high-
ly valid concept. Designers hold skills
that not only qualify but even push for a
conftribution to the removal or reduction
of products. For successful exnovation,
they need above all the right mindset
and awareness in order to get access to
fruitful approaches. In this context they
need to understand design as a way of
thinking rather than a tool.

Moreover, the literature review resulted
in a compilation of several indepen-
dent methods, tips, aids and starting
points that are relevant for exnovation.
In order to test their application and
effectiveness, the test case on the Ap-
ple iPhone charging adapters provided
useful information. The individual levers
and prompts proved to be of great help
and added significant value to the re-
moval of the charging adapter. Howev-
er, during the design process, it was an
uncoordinated patchwork of possibil-
ities. Finally, the analysis and redesign
followed by user testing helped signifi-
cantly to identify certain patterns in the
exnovation process. Based on the prac-
tical first-hand experience, | was able to

better categorize the key elements from
the research. This resulted in the exno-
vation model with 8 strategies, which
served as the basis for the toolkit.

The research conducted in this project
contributes to design for sustainabili-
ty and customer behavior in a broader
sense, but is dedicated to a specific field
that has received very little attention in
literature so far. Research about design
aiming at the negation, discontinuance,
removal, elimination or termination of
products and technologiesis an absolute
niche subject. It requires considerably
more affention now in fimes when the
effects of climate change are becoming
more and more present. Thus, this work
not only provides an exnovation model
for designers, but also helps to bring the
topic more into the awareness of main-
stream. The more attention it receives,
the better it can be established as part
of sustainability transitions.

By sensitizing users, the toolkit makes a
clear step in this direction. The evalua-
tion with designers showed that while
many were very interested in the topic,
they had little fo no experience with it.
Also, they did not know what to expect.
Al participants stated they became
more familiar with exnovation and ex-
perienced an increase in knowledge
with the help of the kit. It was able to ed-
ucate them on why exnovation belongs
to the area of responsibilities of the de-
signer and why they should reflect on it.
In addition, the participants appreciat-
ed that they were given options on how
to design for the exnovation of a chosen
product. Even if these possibilities were
relatively open, they could be used as

a starting point. For the majority, the
suggested strategy was able fo inspire
further exploration and might even help
framing the design infervention. As sug-
gested by a test participant, the toolkit is
not only valuable for the removal or re-
duction of an existing product, but also
inspiring when starting the design pro-
cess of a new product. It could be seen
as an opportunity to forecast the poten-
tial impact of new products and to plan
for its future exnovation.

If the hypocritical attitude (of the indus-
trialized society) to sustainability should
indeed still change, if the paradigm
of endless growth through innovation
can be challenged, then this work can
have a high impact. The longer serious
attempts are missing, the more urgent
becomes the question of exnovation in
the near future. But only if we care about
preserving the planet.

Even in the tfime | have been writing this
thesis, several new contributions have
been published on this subject. So the
scientific consideration of the elimina-
tion of the old is gaining in importance.
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Limitations

Although the toolkit was aimed at indus-
trial and product designers in general, |
noticed that it required a certain open-
ness towards the topic. Users should at
least see the necessity for exnovation as
sustainable thinking. It was more suc-
cessful, when the designers were mo-
tivated to tackle and change the para-
digm of infinite consumption and waste
of resources.

This project did not explore how fo iden-
tify or deftermine products that should
be exnovated and it did not discuss what
should be or should not be exnovated.
However, these topics often seemed to
be closely related. Probably the most
present question and the greatest skep-
ticism during all the conversations, inter-
views and user testing was who would
be interested in exnovating a particular
product. In other words, why would de-
signers exnovate? Generally speaking,
it may seem unattractive (actually un-
profitable) for a company to take its own
product off the market. But it is not that
simple. It can quickly become neces-
sary when regulatory or legal reasons
enforce an exnovation. When coalitions
are formed that decide on a joint exno-
vation or if the recycling of resources in
a circular economy leads to exnovation.
But it is even enough if the product port-
folio is too extensive to be perceived as
sustainable by the public. Always then
designers are asked to facilitate and
carry out the process. The fact that these
questions kept coming up very often in-
dicates that there is still a great demand
for clarification why design for exnova-
tion is valid.

Another limitation in this project was the
evaluation. Exnovation is a transitional
process that requires time. It is not linear,
nor defined as described in the theory
and illustrated in the Apple test case. It
is likely that designers need to readjust
their strategies and the design process
in general. This makes it particularly
difficult to assess the long-term impact
of the exnovation strategies. Given the
short time for assessment, | was only
able to test the toolkit on usability and
gather initial reactions. Here, the focus
was more on whether it was able to
sensitize designers than on testing the
adequacy of the strategies.

To test the robustness of the strategies,
a considerably higher number of test
participants and more products are re-
quired. Due to the small number of par-
ticipants, not all of the strategies could
be tested. Thus, in the current state,
there is not enough evidence that the
strategies are actually applicable to a
wide variety of products. It could not be
defined with which product categories
the toolkit works particularly well or not
at all.

So far, the exnovation model has prov-
en fo be helpful for all tested products.
Categorizing the motivation of the tar-
get group according to human values
appeared to be very informative and
purposeful. The ability factors function-
ality, habit and valuation were also use-
ful parameters to analyze the products
generically. However, these factors are
all qualities, so they are subjective. This
made it certainly difficult for me to pro-
gram the algorithm of the toolkit so that
the input always matched the output.
This franslation needs to be improved.

The exnovation model and strategies
do not serve as exhaustive guidelines.
Rather, they form a lose structure that
can help to design for the exnovation
in a better and more targeted way. It
seemed as the participants expected
more guidance for further explorations.

Future research and
Recommendation

First, the exnovation model should be
further tested and, if necessary, adjust-
ed or elaborated. Both the human val-
ues were condensed to generic groups
and the ability factors were strongly
generalized in the toolkit. Further re-
search could focus on how fo make
these categories more nuanced. In this
way, the individual products and their
target groups could be analyzed more
precisely. The resulting strategies could
consequently provide more precise as-
sistance. Moreover, it should be exam-
ined in greater detail when design for
exnovation does not add value or when
the negative consequences of exnova-
tion would be greater than the product
itself.

This work has focused entirely on physi-
cal products. However, design for exno-
vation appears equally valid for other
topics. This project can serve as inspira-
tion and basis for further research in the
exnovation in other areas such as ser-
vices, (infra)structures, systems, prac-
tices etc. Here it may be interesting to
clarify to what extent the process differs
and what challenges and opportunities
arise.
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Personal Reflections

Sustainability has been an important
topic for me for some time, both privately
and as a designer. However, the decisive
push came during my time as designer
in the automotive industry. There, on the
one hand, | was fascinated by the huge
factories and the immense amount of
newly produced cars that left the facto-
ries in front of my eyes every day. But
on the other hand, it also seemed to me
symbolic of the pollution of the environ-
ment by man-made things. During that
time, | read a book by a contemporary
philosopher in which | first stumbled
upon the word exnovation. Since then,
the concept never let go of me. | had the
opinion that designers create too much
individual products without seeing the
big holistic issue.

Fortunately, my master’s thesis gave me
the opportunity to relate exnovation to
my passion and profession - design -
and to examine it scientifically. Overall,
| am very happy that | took the decision
to work on it. This way, | was not only
able to acquire new knowledge, but
more importantly, | was able to deeply
question what kind of damage | person-
ally can cause with my job but also how
| can prevent myself and others from
doing so.

Since the fopic seemed very theoretical
to me, | doubted for a long time whether
it was really possible to design a stan-
dardized toolkit for it. Especially during
the preparation time, | kept thinking
that it might not be the right topic for a
master thesis after all. But it was my will
to actively spread the idea of exnova-

tion, degrowth, sufficiency and frugali-
ty that motivated me again and again.
In the graduation project, | didn’t want
to design just another product that was
in its own way more sustainable, better
or more efficient than others. | wanted
to get to the root of sustainable design.
Below are a few distinct reflections and
recommendations for other students:

Acknowledging limitations and small
steps (Exnovate your head!)

| knew from the beginning that the fop-
ic of exnovation is very broad. That was
exactly what attracted me to explore
more and more, fo read more papers,
to do more research, to try out more.
With each step forward, | simultaneous-
ly saw 5 other paths that | also wanted
to pursue. Suddenly so much seemed
relevant and | wanted to make sure
everything is considered. It was one of
my biggest mistakes to keep giving in to
that, because | knew all the time what
amount of work | still had ahead of me.
No one was asking me to reinvent the
wheel, but | was making myself feel that
way. It's extremely important to value
the small steps and limitations. As my

mentor told me early on: “Exnovate your
head”

Fuzziness, uncertainty and loneliness

| have probably never worked on such
an abstract and complicated topic with
so little prior knowledge and guidance.
During the project, | certainly felt on my
own both spatially and contentwise. |
was asking myself if it was a good idea
to work on such a controversial top-
ic and the intention to combine design
and exnovation.

And then the Covid-19 thing. After my ex-

change and internship abroad, | slipped
into the home office and spent like 24/7
at the same desk. The endless possibil-
ities of a master thesis without a com-
pany and the remote working situation
is a dangerous mixture. There were no
researchers, fellow students or teachers
close by to have a quick, informal chat,
but also nobody that could prevent me
from getting lost in deep dives. This
should be well considered.

Zooming in and out

Most of my work has probably been
reflection. | always tried to see the big
picture after working on very specific
things. Because | wanted to create gen-
eral added value and nof just self-actu-
alize in a niche. | can’t remember how
many times | asked myself the question:
“Does this make sense at all?” When
constantly searching for certain patterns
in the exnovation process of products, |
sometimes had too much focus and too
little overview. In other moments | had
the overview, but no feeling for the de-
tails. Only with a little distance do the
pieces of the puzzle fall into place or you
realize which ones don't fit at all. | think
it's important to stick to the initial vision,
because a few times | realized the gains
of interim results only much later.
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A Toolkit for Exnovation in Design: Using E-Scooters as a Case Study project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

startdate 22 - 06 - 2021 02 - 12 - 2021 end date

With noticeably mounting indications for climate change the fatal consequences of human activities become more
and more apparent. Fortunately, we have achieved a consensus that we need to act fast and have to transform our
way of life towards a more sustainable, eco-friendly one as soon as possible.

Now, designers and non-designers have to respond and are challenged to create a future corresponding those goals.
In this context, we aspire to improve the current state by inventing and innovating greener solutions to reach more
efficient use of resources for the good of both the environment and the human. With this mindset it is apparent, why
most of the applied transformative efforts have been focussing upon "the new" as of yet, while approaches, that
deliberately include "the existent" have rather fallen short (Heyen, 2016). However, the present appetite for the new
obscures the complexity of transformation processes which the society is currently facing (Arnold et al., 2015). Thus it is
necessary to challenge whether it needs more than innovations for transformation:

A common concern is, that innovations benefiting from more efficient technologies could give rise to changed
behavior and a consumption rebound, which thus offsets part of the environmental gain. (Greening et al., 2000,
Hertwich, 2005) Moreover, innovations do not always suffice in order to replace established non-sustainable structures.
In practice, they often even fill new market niches, without replacing other structures at all. Therefore we also need to
emphasize the phase-out of non-sustainable technologies, infrastructures, products and practices. (Heyen, 2016)

The past years, exnovation has been gaining attention in theory of sustainable transformation as a generic possibility
for the discontinuance of existent or to reduce production and consumption. What sounds destructive in the first
place, can make a considerable impact on reaching sustainability goals by identifying maldevelopments and by
questioning the necessity of certain products.

One of the key roles on the route to sustainability is e-mobility with its battery technology. The expansion of this
technology has opened many new fields of applications and product categories such as e-scooters. However, research
shows that shared e-scooters do not reduce environmental impacts from the transportation system but currently add
to the problem. (Hollingsworth et al., 2019, Moreau et al., 2020) Even though incremental innovations keep improving
the ecologic impact and lower the carbon footprint, the use case for e-scooters remains the same, because it is meant
to be a substitute for walking and cycling. Besides convenience and comfort, the reason might also be in the nature of
the product architecture: easy to hop on but unsuitable for long rides and no possibility to carry objects, luggage etc.

With the invasive spread of e-scooters, a heated debate about their usefulness had started. Several countries enacted
regulations, some cities banned e-scooters after a trail period due to various causes. How could designers support as
exnovators? How could they include design for exnovation in their work to prevent unintended consequences or
uncontrolled terminations?
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Innovation Exnovation

image / figure 1:  Innovation and exnovation in balance

Image: Cheyenne Reeves via Pixabay

image / figure 2: __electric micro mobility: e-scooters for sustainability or convience?
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PROBLEM DEFINITION **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30

EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

The innovation-bias in sustainability development as described in the introduction has obscured the complexity of
transformations and overshadows exnovation as a suitable concept. This graduation project will take a deep dive into
exploring the stimuli, enablers and drivers as well as implementation, feasibility and impact of exnovation in design. It
focusses how designers can contribute to a future vision, that deliberately tackles and acknowledges the controlled
termination of products.

In order to investigate the methodology and principles thoroughly, the project is limited to a concrete example. In a
case study, e-scooters serve as a subject to exnovation to identify specific leverage points, instruments, challenges and
opportunities. Initial research findings will help to generate a first concept of an interactive digital toolkit for designers,
that guides through the process of exnovation, introduces stakeholders and actors, illustrates the steps that have to be
undertaken and points out challenges that will be faced. The toolkit will then be iteratively developed and tested by
applying it on e-scooters. The gained insights and learnings inform about required adaptations and changes of the
toolkit's framework in further iterations.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In

case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

assists through the process.

The graduation project will be divided in 2 phases:

In the first phase | will research theory of innovation & exnovation, elimination design and undesign by conducting a
literature review of present knowledge, methods and applications. lllustrated through the example of e-scooters, | will
analyse the implementation and feasibility of exnovative processes as well as the benefits, limitations and usefulness
for socio-technical transformation. In order to define the scope of application, expert interviews are supposed to clarify
how and to what extend it can be used as a design tool.

The second phase will be the development of the toolkit in an iterative approach with three cycles. In the first cycle, |
will conceptualize and design an initial draft of the toolkit based on my research and test it in the context of e-scooters.
After the testing, designers help to asses and co-create the toolkit further as well as stakeholders are involved to
validate its impact. The design will be refined, tested and evaluated in two following iterations.

The toolkit itself will be a digital service for designers with guiding principles and interactive elements helping them
familiarize with exnovation, adopting such a mindset and planning as well as conducting the exnovation process. By
means of a digital service, the toolkit is always available, easily accessible and ready for new ways of remote working.
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PLANNING AND APPROACH **

Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 22 - 6 - 2021 2 - 12 - 2021 end date

The time plan follows the structure of my graduation project and is divided in two phases: Research, and Design. The

project-start is shaped by a literature review and expert interviews to provide a foundation and framework for a fruitful
design phase.

The design phase represents the project's core element and is subdivided into three steps - develop, test and evaluate.
After designing an initial draft of the toolkit, | will test it with designers and stakeholders on the example of e-scooters
and explore the implementation and scope of exnovation within this area. In the evaluate section, | collaboratively
analyse and assess insights and transfer them to ideas for the following iteration of the design. This cycle occurs three
times.

Dedicated time slots for reflection and adjustments are planned after the half and at the end of each phase. Also, every
phase is wrapped up with a synthesis of key insights and gained knowledge. Throughout the whole project,
documentation takes place every second week and ends in a final phase before the graduation.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methadology, .. . Stick to no more than five ambitions.

During the past years as a designer and student, | have noticed a continuous acceleration of innovation rates among
products, services and systems. More products and their iterations are launched faster than ever before - often
claiming to certainly commit to a better future. Although, a growing number of new inventions and innovations are
supposed to tackle or solve present problems such as the climate change, designers still use precious resources to add
new creations to the world. So I'm interested in investigating if design competences could be solely used to tidy up
our existing world of products, services and structures without inventing new ones. In that way, | want to learn how
designers could contribute to designing a future rather than for the future.

My biggest personal learning from the Dfl programme is the appropriate involvement and participation of users,
customers, citizens or generally humans in the design process. In my graduation project | want to prove and
strengthen my skills in involving people as experts of their experience for democratric design.

Generally, after having worked on a multitude of product-driven, hands-on projects, | want to dive more into the
theory behind design and improve my research skills. Within this project | want to focus more on developing design
tools and less on actual design execution.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 7 of 7
Initials & Name B. Reichhardt Student number 4980530

160 Title of Project A Toolkit for Exnovation in Design: Using E-Scooters as a Case Study 161



User Interview
and Test Plan

Exnovation of Apple iPhone Charging Adapter

Apple iPhone Charging Adapter




164

User Interview
and Test Plan

Test Objective

Test objective is the current exnovation of
Apple iPhone charging adapters as well as
five redesign interventions in the implementa-
tion and execution of the exnovation.

General Goal

(1) Find out how iPhone users cope with the
removal of the charging adapter from the
iPhone box, understand their current beliefs,
perception and atftitude towards the exnova-
tion.

(2) Learn about the effectiveness of the re-
designed exnovation interventions, compare
them against the current situation and reveal
demands of users in order to buy into the ex-
novation.

Research Questions

Effectiveness
How effective is the intervention overall?

Perspicuity

Do customers understand the intention and
reasoning behind the intervention? Is it rela-
table?

Persuasiveness

Does the intervention obtain acceptance? Is
the customer convinced and stimulated to
commit to the exnovation?

Satisfaction

Is the customer satisfied with the requirements
and rewards that come with the exnovation?
Do they like the intervention?

Freedom

Can customers conceive their own opinion?
Do they have a choice and feel in control of
their decision?

Methodolgy

In order to encourage an open conversation
with free expression, the interview and test
take place in an informal manner. After onbo-
arding and open-ended contextual questions,
the interventions will be screen-shared in a
randomized order. While presenting, initial re-
actions and comments will be collected. After
each intervention, the participant is asked to
give qualitative feedback on a Miro board
guided by trigger questions, a word cloud and
predefined expressions (PrEmo tool, Laurans
& Desmet, 2017) for simpler articulation.

Participants

Five Participants that have recently bought an
iPhone 12 (mini, max, pro) and hence are ef-
fected by the removal of the charging adapter
from the box. The sample represents a diverse
group of people with dissimilar atftitudes to-
wards sustainability.

Location

Remote inferview via Zoom video call. The
participant should be in an environment whe-
re they naturally use and interact with the
charging adapter.

Limitation

The aim of the test will be clarified and con-
textual information provided during the inter-
view. Thus, participants may be influenced

by the given information. The test situation
cannot fully represent real purchase conditi-
ons, which may lead to deviating behaviour.
Furthermore, there is a risk for a say-do gap,
since feedback and insights mainly base on
self-reporting of the participants. Tacit and la-
tent may not be uncovered.

Interview

Guide

The questions below serve as potential
prompts and do not need to be asked all of
them. The interviewer may steer the subject in
certain areas if necessary, but the interviewee
takes lead in the conversation.

1. Intro (2 mins)

Hil I'm a master student working on my gra-
duation in Design for Interaction at TU Delft.
I'm researching exnovation (2 innovation), the
intentional reduction or removal of products
for sustainability with a case study on iPhone
charging adapters.

In order to do that, | would like to understand
the experiences and expectations, but also the
pains and frustrations of reducing and quit-
ting the use of charging adapters.

We will now have ca. 45 mins together in an
open conversation, where I'm basically just
curious fo hear of and learn from some of
your experiences and opinions. Next to a chat,
| will share five concepts of exnovation with
you to see what you think of them.

| will take some notes of the session (record)
for analytical reference but please rest assu-
red that you will remain anonymous throug-
hout the process going forward.

All okay for you? Any questions/considerations
before we start?

2. Onboarding (3 mins)

e How old are you?

e What is your occupation?

e Are you tech-savvy?

e What is your attitude towards
sustainability?

«  What iPhone do you have?

« How many did you have before?

«  Where did you buy your iPhone?

o Interested in any other smartphone brand?

3. Current Situation (10 mins)

Charging

« Do you have one or more charging adap-
ter? More than one?

o Tell me about how, when, were you typi-
cally charge your iPhone.

o Do you use a charging adapter? If yes,
which kind?

« Do you use any other means of charging?
(inductive, laptop, car etc.)?

o Where do you typically charge your
iPhone? (at home, office, transport, public
spaces etc.)

o Do you have a fixed spot for your charging
adapter? (next to bed, sofa etc.)

e Do you share you charger with someone
else? (same household etfc.)

Removal

« What do you think of the removal of the
charging adapter from the iPhone box?

e Do you know the official reason?

« Did you know about the missing adapter
before you bought the iPhone?

o How does it affect you?

« Do you accept, agree on Apple decision?
Any thoughts?

o What do you think, how big is the effect /
impact of the removal overall?

« Did you experience any differences in
terms of functionality? Any problems, frus-
trations? Any wishes?

o Can you spare the common charging ad-
apter? What would it take to spare it?

« Do you have a workaround?

o Do you have any substitute for the missing
charger?

« Did you change your habit of charging in
any way? (frequency, timing, location)
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Redesign Concepts

Guid o >
uide Optional Charger Donation

Interview

The charging adapter is optional and can Free decision to choose between a charging

be purchased for an additional charge. adapter or donating the equivalent amount
to an environmental organisation.

4. Redesign Concepts (30 mins)

03 04
Return System Apple Gift Card

P ieuit F d Return two old charging adapters at an Apple Store Gift Card inside the iPhone box
erspicuity reedom Apple Store or authorized retailer and get applicable for all digital services such as
. . one new power charger for free. Apple Music, TV, AppStore.
» do you feel like you have a choice?
» do you feel in control of your decision or
forced into a predefined option? 05
o is the concept coherent, easy to follow? o is the concept restrictive?
o clear guidance, information and story-tel- .
il Local Gift Card
« does it leave you with questions? Overall Effectiveness
Local Gift Card inside the iPhone box
applicable for selected stores that commit
. to environment-friendly business.
Persuasiveness

« whatis your overall impression?

. . 5 )
is the concept convincing to yous S dees Belmulsie youl Miro Feedback Board

« do you find the concept advantageous?

« would you be willing to buy into the con-
cept?

» would you accept or support the concept?

« do you think the concept is inspiring?
e yesorno?

» would you reconsider buying peripherals?
Donation

Free decision to choose between a charging

Satisfaction Additional adapter or donating the equivalent amount to
an environmental organisation.
» how satisfied would you be with this con-
cept?
« are the rewards exciting / motivating? « any other feedback that was not covered?
o do the requirement burden you? «  what would be your wish?
o hOW do you feel Obouf Thls? . hOW Would yOU improve or elObOrOTe on Feedback {don'thfind it clear because. Frr (o) convinged because istied because 1 tdnit) find it restrictive because.
« what thoughts come to your mind? the concept?
positive -
Comparison negative
« in which order would you rank the concepts from best to worst?
» which of the concepts resonates most with you?
. . general
« which concept are you worried about? =
» do you see two or more concepts that could work together? : -
» would you like to add something before we wrap up this inferview?
o Isthere anything that we may not yet have addressed but you still think is important? €5 L A Appealing Interesting  Daunting Complicated
: " \ /&Y o/ Confusing Annoying Not credible Limiting
Q _ . Encouraging Boring Understandable Engaging
? ) &) )
‘ H r:' '\ ©, i} Hypocritical Transparent Meaningful Stimulating

5. Wrap Up

Thank you for your highly valuable and appreciated feedback!
166 167



User Interview and Testing Consent Form for Study on Exnovation of Apple iPhone Charging Adapters
Exnovation of Apple iPhone Charging Adapters

Please tick the appropriate boxes Yes No
This User Interview is part of a master graduation project in Design for Interaction at TU Delft, Taking part in the study
Netherlands. The projects aim is to research exnovation ( ?nnovation), the intentional reduction or | have read and understood the study information, or it has been read to me. | have o o
removal of products for sustainability with a case study on iPhone charging adapters. In order to do that, | been able to ask questions about the study and my questions have been answered

would like to understand the experiences and expectations, but also the pains and frustrations of reducing
and quitting the use of charging adapters.
Within a 45 mins remote interview in an open conversation, | want to hear of and learn from some of your
experiences and opinions. After talking about the current situation, | will share five concepts of redesigned | consent voluntarily to be a participant in this study and understand that | can o o
exnovation with you to see what you think of them and to compare them with each other. refuse to answer questions and | can withdraw from the study at any time, without

having to give a reason.

to my satisfaction.

Bastian Reichhardt, August 2021

I understand that taking part in the study involves a remote interview via zoom o o
video call and written feedback on a miro online board.

| give permission that the interview will be video-recorded. The video will not be O o
shared beyond the study team. The recording will be destroyed by the end of the
project.

Use of the information in the study

| understand that information | provide will be used for research purposes, a o
knowledge / benefits sharing, and reporting.

I understand that personal information collected about me that can identify me, a o
such as my name, will not be shared beyond the study team.

| agree that my information can be quoted in research outputs. This includes verbal o o
statements as well as written comments on the miro board.

Signatures

Name of participant Signature Date

| have accurately read out the information sheet to the potential participant and, to
the best of my ability, ensured that the participant understands to what they are
freely consenting.

Bastian Reichhardt
Bastian Reichhardt Signature Date

Studi contact details for further information: Bastian Reichhardit,




User Interview / Testing on Apple iPhone Charging Adapter

Participant 1

Personal

“interested in
Apple
products but
not a fanboy"

general interest
in consumer
electronics
/ technology but
nerdy

generally values
sustainability,
lives very frugal,
not a victim of
consume

generally values
sustainability,

lives very frugal,
not a victim of
consumption

is mad about
planned
obsolescence of
most electronic
products

"apple can tell me
a lot about their
production in
china being green,
when | can't check
it

Optional Charger

The charging adapter is optional and can
be purchased for an additional charge.

Feedback

positive

general

170

I{don't} find it clear because...

Confusing

the eoncept

Current Situation

has had
6

one smartphone
from another brand
in between,
sometimes | still use
it as secondary

% hone f |
iPhones i
" always charge my
iPhone at the same would
spot, next to my ini
e, dF.'fII'IAItE|y buy
to prevent the an iPhone
battery from again
overcharging”
"have never
I have at used the USB-
least 2 or C cable, not
3 adapters gren
unpacked"
sometimes "l would buy
use inductive a magsafe
charging in adapter if it
car, but prefer would work
cable properly"

I'm (not) convinced because..,

it

think about

Removal

"I think the move
is stupid, | don't
like that they
expect everyone
to have a charger
already”

heard about the
court decision in
France, Apple
has to include
accessory

knew it before
purchasing,
not a criteria
not to buy it

"I'm not
restricted,
because |

already have a
charger"

would be more
understandable, if
Apple would use
an internationally
standardized plug

| —

I'm (not) satisfied because...

Interesting

ouh e s
P
Bemes s
eeaun

e
‘oexiion

| (don't) find it restrictive because...

Donation

Free decision to choose between a charging
adapter or donating the equivalent amount to
an environmental organisation.

Feed back I{don't) find it clear because...

s this raises questions
positive sbout the oparunity
—— eosts, costs of the
— adapter vs buying price

general

Return System

Return two old charging adapters at an
Apple Store or authorized retailer and
get one new power charger for free.

Feedback Iidon't) find it clear because...
positive Clear
explanatan s ine
g procens
ey
general

=
I'm (not) convinced because... I'm (nat) satisfied because... I (don't) find it restrictive because...
S Restrictive
not Convincing
Not credible
LG -
I'm (not) convinced because. ., I'm (not) satisfied because... 1 {don't) find it restrictive because...
Engagin,
B3ging for 90% of daily
life, | dont see
any problems
just having one
charger
Interesting —
el antaursansc
sty
wea iute
gt
eaammer



Apple Store Gift Card

Apple Store Gift Card inside the iPhone
box applicable for all digital services
such as Apple Music, TV, AppStore.

Feedback 1 (don't) find it clear because...
positive
— the process
w— s
transparent,
easy toget
general

Local Gift Card

Local Gift Card inside the iPhone box
applicable for selected stores that commit
to environment-friendly business.

Feedback I (dor't) ind it clear because...
positive S aosnt
seem like
a profit
booster

—
—
L —

general

—_—

I'm (not) convinced because..

I'm (not) convinced because...

gift card for

s19
One charger less. Appls Lt Card
For the environment.
But not lees for you.

’

Overall Feedback

rank and compare

I'm (not) satisfied because... | [don't) find it restrictive because...

Hypeocritical

Support your locals
protect the environ

Local Gift Card

%

comments

s19

I'm (not) satisfied because... | (don't) find it restrictive because...
Appealing
it depends on
the options: |
<an use my
Bt card for
o e & weaikl
e an sduantage
s becauce | have
] frengbiod
forseceabie s
e —
Stimulating
Interesting

could be

implemented
in Appie Pay
system

Return System

all concepts are

highest active better than
i il current situation
sustainability Houe
effect communication,
10 reasaning)
—

Donation

Local Gift Card
Lacal Gift Gard __,ff‘___
B

Apple Gift Card
L

traceability,
credibility

——
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User Interview / Testing on Apple iPhone Charging Adapter
Participant 2

Personal Current Situation Removal
Donation
Free decision to choose between a charging
becoming more i " i )
Bacni i diater tries to "l have Lhave one was surprised et adapter or donating the equivalent amount to
k « : website . % o
LA ISpall had 4 U SRLERE S afterwards: an environmental organisation.
when urchas)i"h pl’OdUCtS el . room or no charger in information is not
e % sells them iPhones" even more" L Vel canspicuats
always_ buys refurbished is bOLIght “"was annayed, =
re:urblshed cheaper and they additional 3rd 4 to 5 be;ause I exp:clded consenﬁences
party chargers
Nacpioncill [ B (power chargers tatandddntger )
ipad etc...) ! y one in the end” just monetary ; : ) ; _—
cha rgers) Feed back | (don't) find it clear because... I'm (not) convinced because. .. I'm {not) satisfied because... | (don't) find it restrictive because...
UW&IWI:‘"M
rypes
organisations
i ons ] —
Apple- charges at nignt charges e it would be positiie e el
interested next to bed but ipad with but on the other a redundant is cool
sometimes in hand, the charger is f
home office, the same not necessary if you plece — ol veui be e
ti i think about it" an ay" s ATt
sometimes in car charger yway maring
"l use my iPhone because: | am very
in a way that| . concerned with
always have at ] I WO u I d sustainability and it is
least 5% batterie ™ currently my job to
left and charge it promote / list and sell
then" (T sustainably produced
T donate Nl products from small
gene ral regional manufacturers
— R —
Optional Charger Return System
The charging adapter is optional and can Return two old charging adapters at an
be purchased for an additional charge. Apple Store or authorized retailer and i mons
get one new power charger for free.
- - X : 3
Feed ba Ck | {don't) find it clear bacause... 'm (not) convinced because... I'm (not) satisfied because... I {don't) find it restrictive because... Feed back I (don't) find it clear because... I'm (not) convinced because... I'm (not) satisfied because... I {don't) find it restrictive because...
bt
i L Kwe | weotdtoga ..::..:..:‘.’.. ositive
positive bl e AT e P ey
from apple worgeschiagen anaut —_— whether my
abomer alimrnative adepter isan |
— — =t — bromoribo
Appealing
Limiting
general
general
175
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Apple Store Gift Card

$19
Apple Store Gift Card inside the iPhone One charger less. Aopie G Card
4 gL & For the anvironment.
box applicable for all digital services s oy
such as Apple Music, TV, AppStore. ’
Feedback I(don't)find it clear because.., F'm (not) convinced because... I'm (not) satisfied because... 1{don't) find it restrictive because...
positive gu:&'
from them
T just
take the
lesser evil™

general

Local Gift Card

Support your locals
protect the environi

Local Gift Card inside the iPhone box
applicable for selected stores that commit
to environment-friendly business.

519

Fee d ba ck | {don't) find it clear because... I'm (not) convinced because... I'm (not) satisfied because... 1{don't) find it restrictive because...

positive gift card is cool,
but you could A&
also be teld in :
advance while B
i =
Transparent

Voucher for
the support of
local providers

is great

Annoying

general
7 Interesting

|

176

Overall Feedback

rank and compare

comments

Return System

has the highest
alue for me.
personally. | also
benefit from my
“waiver”
L —
that meets my pointing out
expectations other charging
wvery well during options is
the ordering simple and
POCEAS. plausible

Local Gift Card

could almost be in
Locat Gt Card. ....,\zi.... 2nd position. | can
“have a nice meal”

from it, but my.
i phaone is empty.

Donation

The idea of donations is good, but
the virtual implementation and
picking me up in a situation where |
buy a cell phane and don't want to
deal with donations must be
resolved

Apple Gift Card

| would be rather

drsappointed if | got

that there would be
aslight aftertaste,
even though | just

. B bought a iPhone for
51000
LB} R —
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User Interview / Testing on Apple iPhone Charging Adapter
Participant 3

Personal Current Situation Removal
sustainabwlity fl "I'm really annoyed!! ol really need
sensitive obes 2 iPhone had apprx e o buyan
person, doesn't minis . be if | haven't had accessory from
eat meat and is (personal and 4 iPhones Gl E’:E;'ub::;f;m which I have no
mindful work) so far <haissa e clue what exactly |
need?!"
— | —
doesn’t rea"y "l haVe | feel like "it's terrible, they L think they reroved the
care about 5 cannot expect, adapter dus to profit. so
littl hey al :
consumer too little vy Rlvays that everyone has e
electronics adapters" disappear” o
T — R —
"l don't want Iowns 3rd pHar;y never used *| could freak
pluSsasywells but out! Can't the
i repIUg has never bought the USB-C . y
h Il th just keep
them all the an original one cable :
time" from apple } things that
included work well?"
T | T———
charge my "I'm not using my | think it'S If1 had known the
phone at phone that often, : official reason, than
- and it's quite new stupid but, wn:;;:[:'; :i.;?ekrem
night T)EX; | :; ;f;z?:t;:yri“ whatever, about it, because It
makes sense | would
to my be | get along" support it”
Optional Charger
The charging adapter is optional and can
be purchased for an additional charge.
Fe ed back I (don't) find it clear because... I'm (nat) convinced because... I'm [not) satisfied because... I (don't) find it restrictive because...
positive I can
Th— imagine
Apple using
this method
I —
Annoying
NOT Transpa rent!!

general

_— Daunting

178

Donation

Free decision to choose between a charging
adapter or donating the equivalent amount to
an environmental organisation.

Feedback I {don't) find it clear because. ..
positive :
i's super
understandable
general
e —

Return System

Return two old charging adapters at an
Apple Store or authorized retailer and
get one new power charger for free.

Feedback 1{don't} find it clear because...

| like the
principle of
minimalism -
less is more!

positive

general

!

I'm (not) convinced because...

very
relatable

Transparent

Animation to
donate, at a time
when you like to

spend maney

anyway, so yau
have it left.

Stimulating

I'm {not) conwinced because...

I'm {not) satisfied because...

As an attunement
during the purchase
process, one could
be picked up more
on the topic of
sustainability

| (don't) find it restrictive because..

no restriction -

I can close the
window only
by one click

&

5

I'm (not) satisfied because...

1 (don't) find it restrictive because. ..

Annoying
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Apple Store Gift Card

Apple Store Gift Card inside the iPhone
box applicable for all digital services
such as Apple Music, TV, AppStore.

Feedback I (don't) find it clear because...

positive

Hypocritical

general

Local Gift Card

Local Gift Card inside the iPhone box
applicable for selected stores that commit
to environment-friendly business.

Feedback I (don't) find it clear because...

positive

general

180

I'm (not) convinced because...

@

Limiting

I'm (not) convineed because...

| found the link
of
sustainability
with locality
useful

One charger less.

For the environment.

But not less ko you

L

I'm {not) satisfied because...

Overall Feedback

rank and compare

s19

Appio Git Cara

I{don't) find it restrictive because...

I'm (not) satisfied because...

I can do
something
good and
profit myself

comments

s19
0o s s wa
o]

| (don't) find it restrictive because...

| learn about
sustainable
opportunities
in my
environment

T —

Interesting

Local Gift Card

Return System

Apple Gift Card

Optional Charger

| would find
the
combination
of donation or
gift card ideal!

—
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User Interview / Testing on Apple iPhone Charging Adapter
Participant 4

Current Situation Removal

Personal
Donation

interested in " usually I‘:::r::{ it o ho informed about i ;
Apple and new charge my e it due to the Free decision to choose between a chargl ng
praducts iPhone at mat, but now aggaii the removal Apple Events d d i h ival
Vetar Aight R o abie, Dm:xei:‘ befor? buying ey a apte.r or donating the .eql..nva ent amount to
inforfred my bed" Sl the iPhone tech news an environmental organisation.
not interested in plans to buy knew about knows about
other brands the new “we have enough sustainability details (in = -
(android) except chargers from effect and official = 2
from general Magsafe Apple (apprx SYin T Franlce Apple is
technology (fold charger at our household" sustainability requiredo ship
displays etc) sorme point goals accessory)
Feedback I {don't) find it clear because... I'm {not) convinced because... I'm (not) satisfied because... I{don't) find it restrictive because...
does not overly trusts Apple that ; —
4 ing
value 3 d ooy Tk s fegllng t-here Layout | e
sustainability but I ! is missing . o i
environment N Wording cansumer decide it
accepts when whenever they something po sitive I i et
companies take 1 e " —_—
pcan"e | P hO ne can make profit inside the box — Easy
way to ldod“tl :.;4
—_— s
donate about who
‘to donate
less is more is
a reasonable
decision for
the
environment
T—S
general
— Transparent Understandable
Optional Charger Return System
The charging adapter is optional and can Return two old charging adapters at an
be purchased for an additional charge. Apple Store or authorized retailer and
get ane new power charger for free.
z =
Feed back I{don't) find it clear because... I'm {not) convinced because... I'm (not) satisfied because.. I (don't) find it restrictive because.. Feed ba ck I(don't) find it clear because... I'm {not) convinced because... I'm (not) satisfied because. 1 (don't) find it restrictive because...
iknow Transparent ..., Understandable gedhoke I'can sen
" hat et 4 = e
positive i i decide positive Understandable’ya-" i
— & Interesting — i ‘@
Meaningful . £ o
Complicated .
Boring
g ittt
eneral i Tt Confusing
general g by by

183
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Apple Store Gift Card

Apple Store Gift Card inside the iPhone
box applicable for all digital services
such as Apple Music, TV, AppStore.

Feedback I(don't) find it clear because...

Understandable

the
positive function
— is clear

—_—

general

Local Gift Card

Local Gift Card inside the iPhone box
applicable for selected stores that commit
to environment-friendly business.

F‘Eedback I(don'y) find it clear because..
Message s
dear:
positive the locals!
—
Complicatec
general
e .

184

Confusing

I'm (not) convinced because...

Not credible

I'm (not) convinced because..

Interesting Suppolts
new way of
giftcards than Apple

Interesting

=

Confusing

o

2

&

519
One charger less. Appla Gift Cares
For the environment.
But ot loag for you.

’

I'm (not) satisfied because... I{don'1) find it restrictive because...

Complicated

Limiting

Support your locals
protect the environ

I'm (not) satisfied because... I (don't) find it restrictive because...

locals (food,
drinks...)

Encouraging

‘%’ . Limiting

Overall Feedback

rank and compare

comments

Donation
easy
donation
super clear
and
transparent
Local Gift Card
interesting
Leean cant o to get to
i know new
d — locals
8 —
Return System
may be
interesting but
Loo many
open
questions
Apple Gift Card
no, thank
il you
_ © Apple!

May bein
combination
somehow..?

——

Gift cards could also
be combined (online
+ offiine} - but ot
course, the message
wouldnt be 50 clear
anymere

185



User Interview / Testing on Apple iPhone Charging Adapter
Participant 5

Personal
due to his h-
occupation he is tech-sa 5_
interested in but not until
latest consumer the last
electronics and
trends mga by te
happy Apple fan, stays informed
likes what they do, about the
but would not buy situation on
whatever they do the market
—_— —
values in consumer
sustainability if electronics "the
it doesn't most sustianable
constraints his thing s the thing
BT don't buy”
daily life LGS

Optional Charger

The charging adapter is optional and can
be purchased for an additional charge.

Feedback

positive

I {den't) find it clear because...

It makes

Current Situation

usually charges all
his Apple products
at night and iPhone
in car via inductive
charging on way to
work every morning

"I don't believe
computers etc
have enough
power ta charge
my iPhone"

uses a 3rd party
adapter with

multiple sockets
for all devices
next to his bed

————

"l have my places
where | charge the
iPhone, also at work,
but routinely, 99% of
the time avernight
and in the car”

| ——

I'm [nat) convinced because...

Donation

Kol Free decision to choose between a charging
adapter or donating the equivalent amount to
an environmental organisation.

knew about e
enough
the removal charging
before buying
the iPhone adaprts I5..:Ing
around
————————
"I didn't struggle

informed about
it due to the
Apple Events
/ keynote and
tech news

with that, | was
though surprised of
the removal but can
understand it from a
usability
perspective”

knew that
sustainability
was the official

statement

“they explained it ‘s
100% for
envircnmental
reasons, but if you
seethe costs, I'm
not sure about that"

the buying
process
easier.

—

general

———
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I'm (not} satisfied because...

I (don't] find it restrictive because...

I'm (not) convinced because. . I'm (not) satisfied because... I {(don't) find it restrictive because. ..

Feedback I {don't) find it clear because...

positive
 ——
 —
general

Return System

Return two old charging adapters at an
Apple Store or authorized retailer and
get one new power charger for free.

How it works.

I {don't) find it restrictive because...

Feedback | (don't) find it clear because... I'm (net) convinced because... I'm {not) satisfied because...
7 lh ;
see
e i | get more
positive Kl Meaningful -1 get & :
™ something charging
for free power.
T —

Transparent
Appealing

general it' S
— fair!
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Apple Store Gift Card

Apple Store Gift Card inside the iPhone
box applicable for all digital services
such as Apple Music, TV, AppStore.

Feed bac k 1 {don't) find it clear because... I'm (not) convinced because...
positive i don't feel tE ol
e convince me
it's on!y personally. |
— about have enough
money iphone chargers
T —
7%
general

Local Gift Card

Local Gift Card inside the iPhone box
applicable for selected stores that commit
to environment-friendly business.

FEEdback I{don't) find it clear because... I'm {not) convinced because...
Engagi _
ngaging ‘ Apealing
iti Encouragin
positive Not giving M\ ging
money to
apple but
other
businesses It shows
— the biggest
ecological
promise
general
188

One charger less.

For the environment.

Bt not bess for you

’

I'm (not) satisfied because...

| get some
money and
compensation

Support your local:
protect the environi

54

Overall Feedback

rank and compare

s19

Apple Gift Card

| (don't) find it restrictive because...

Limiting

comments

Local Gift Gard $19

I'm (not) satisfied because...

It makes
real
impact

I (don't) find it restrictive because...

Depende on
how many
partners i can
locally use it

Return System

Apple Gift Card

Donation

25¢

-t

o

Both are
number
1 for me

Not
convincing
enough

| —
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Toolkit
Test Plan

Design for Exnovation Toolkit

Bastian Reichhardt

Master Thesis 2021

Design for Interaction

Delft University of Technology

® Exnovation [oolkit

Exnovation
by Design.

It is in the hands of designers to shape our material world so that human
kind has a future. This, however, requires a change in thinking. Away from
better through more efficient, more convenlent, more useful, more
innavative. Who if nol designers can initiate a paradigm shift?

Start now >

A short introduction
to exnovation.

The Exnovation Toolkit
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Test Plan

Test Objective

Test objective is a prototype of the Exnovation
Toolkit. It is an interactive digital web applica-
tion for designers to guide them through the
basic steps of exnovating a chosen product.
Within four exercises, key aspects are to be
explored, followed by a suggestion of one of 8
design strategies that may be appropriate for
the particular case.

General Goal

The testing aims at finding out if the toolkit
helps designers in identifying crucial influen-
ces and challenges of the exnovation, framing
the intervention and designing for it.

Research Questions

Effectiveness

e Does the toolkit help to approach
design for exnovation?

e Are the strategies applicable to
various types of products?

Perspicuity

e Isthe given information
sufficient?

e Isthe process understandable
and coherent?

Satisfaction

e Is it exciting to use the toolkit?
e Do users feel inspired and
motivated by the toolkit?

Methodolgy

The testing session will kick off with a intro-
duction fo the background and the focus of
the graduation project and a brief explana-
tion of the testing's goal.

The participants are then asked to open the
prototype and follow the steps indicated in the
toolkit. While interacting with the prototype,
they are encouraged to think aloud in order to
understand their thoughts (Concurrent Think
Aloud Method). After each exercise, they ans-
wer a short questionnaire and give feedback.
The reseacher stayts in the background, ob-
serves the situation and only answers question
when really necessary.

When the session is over the researcher con-
ducts a Retrospective Probing by asking ques-
tions about the participant’s thoughts and ac-
tions. A final reflective questionnaire is handed
out. The length of the sessions is 60 minutes.

Participants

At least three designers or design teams that
have developed a product which can serve
as subject for the testing. The choses products
should be different from each other in order
to test diverse scenarios.

Location and Equipment

Remote inferview via Zoom video call. The
participant will be given a link to the toolkit
prototype and a miro board with room for
exercise notes. This board also includes con-
sent form, questions for each exercise and the
final reflective questionnaire.

Limitation

The test situation is not supposed to represent
an exhaustive exnovation process with in-
depth investigation and a final and binding
strategy for the product. It only probes if suffi-
cient information is given to enable a targeted
exnovation design process and if the toolkit
can serve as an initial framework.

Test Procedure

Introduction

15 mins

Project Background

Procedure

Consent Form

Test Session

30 mins

Stage 1 - Motivation

Stage 2 - Ability
A - Functionality
B - Habit

C - Valuation

Stage 3 - Strategy
Initial Design Thoughts

Follow-Up

15 mins

Open Discussion

Reflective Questionnaire

193



194

Exnovation Toolkit Testing

What product did you choose?

Meine Antwort

What is the name of the exnovation strategy suggested for you?

Meine Antwort

How would you rate your expertise in exnovation BEFORE using the toolkit? *

low O O O O O high

How would you rate your expertise in exnovation AFTER using the toolkit? *

1 2 3 4 5

low @) O O O O high

The toolkit helped me designing for exnovation. *

1 2 3 4 5

strongly disagree O O O O O strongly agree

| think the toolkit is inspiring. *

1 2 3 4 5

strongly disagree O O O O O strongly agree

The toolkit is ease to use. *

strongly disagree

O 0O O 60 O

The toolkit is supportive when exnovating. *

strongly disagree

g 0 0O 0 0

It is motivating to use the toolkit. *

strongly disagree

O O O O O

The toolkit is clear and understandable. *

strongly disagree

It is predictable. *

strongly disagree

O O O O O

1 2 3 4 5

O O O O O

The exnovation strategy at the end helps me designing. *

strongly disagree

1 2 3 4 5

&g O O g Q

strongly agree

strongly agree

strongly agree

strongly agree

strongly agree

strongly agree

I'm satisfied with the outcome *

strongly disagree O O O O O strongly agree

The toolkit is what | have expected. *

strongly disagree O O O O O strongly agree

The toolkit suits my product. *

strongly disagree O O O O O strongly agree

| would use the toolkit again. *

strongly disagree O O O O O strongly agree

Please describe what you like most

Meine Antwort

Please describe what you dislike

Meine Antwort

Do you have any recommendations?

Meine Antwort

Any final thoughts or reflections?

Meine Antwort
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Exnovation Toolkit Testing

This User Testing is part of a master graduation project in Design for Interaction at TU Delft, Netherlands.
The projects aim is to research exnovation (# innovation), the intentional reduction or removal of products
for sustainability. During the project, a toolkit has been developed that is supposed to support designers in
exnovating. Within a 90 mins remote testing, | want to find out about the effectiveness, ease of use and
comprehensibility of the toolkit and get feedback for further iterations.

Bastian Reichhardt, October 2021

Consent Form for Study on Exnovation Toolkit

Please tick the appropriate boxes Yes
Taking part in the study

| have read and understood the study information, or it has been read to me. | have o
been able to ask questions about the study and my questions have been answered
to my satisfaction.

| consent voluntarily to be a participant in this study and understand that | can o
refuse to answer questions and | can withdraw from the study at any time, without
having to give a reason.

| understand that taking part in the study involves a remote testing via video call o
and written feedback on a miro online board as well as a survey in google forms.

| give permission that the testing will be video-recorded. The video will not be o
shared beyond the study team. The recording will be destroyed by the end of the
project.

Use of the information in the study

| understand that information | provide will be used for research purposes, o
knowledge / benefits sharing, and reporting.

| understand that information that can identify my employer, business or client, will
not be shared beyond the study team.

| understand that personal information collected about me that can identify me, O
such as my name, will not be shared beyond the study team.

| agree that my information can be quoted in research outputs. This includes verbal o
statements as well as written comments on the miro board.

Future use and reuse of the information by others

| give permission for the data that | provided during the remote session o
(anonymised transcripts), on the miro board and in the google form to be archived
so it can be used for future research and learning.

Signatures

Name of participant Signature Date

No
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| have accurately read out the information sheet to the potential participant and, to
the best of my ability, ensured that the participant understands to what they are
freely consenting.

Bastian Reichhardt Signature Date

Study contact details for further information: Bastian Reichhardt,
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toolkit testing | participant 1 & 2

Effectiveness

4.

helpfulness
of toolkit

Perspicuity

4.

ease of use

Stimulation

5.

inspiring

4.

support
of toolkit

4.

clear and

4.

helpfulness
of strategy

1,5.

predictability

understandable

5.

motivating

4. 0O.

o000 o000 0
satisfied with use it again
outcome

after

>60 mins explicit reward
participants required a lot the suggested strategy
of time to feel confident was matching the product
with the exercises and its situation

growth in expertise time to reach strategy page suggested strategy

Feedback

“I found it interesting to talk in

. P depth about a topic and to find

G ) aspects | didn‘t consider in the
first place” (p2)

“I liked the suggestions it

“it is quite a lot of complex
information to digest, even
though | have the feeling it
can’t be done more convenient
" _ when it comes to designing
B L \ the toolkit. many times it
\ ' was difficult to differentiate
between function and product
or product and detail or
functionality... language is a
very difficult thing by itself”
(P2)

7\ )
| =~ S

“I think the toolkit isn‘t
only valuable if you want

“th lei helpful t
© exampie Isvery heipid’ fo to exnovate (which is an

understand the strategy” (p1) “I liked the ‘motivation’

questionnaire in the

interesting concept in theory
but complex in reality). it could
also be used as a kickoff tool
for projects or evaluation tool to
challenge a design” (p2)

beginning” (p2)
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toolkit testing | participant 1 & 2

Loop 1

Start Page Expertise Onboarding

.
Exnovation = [
. e - e Onboarding
by DeSEgn. m | - First let's be clear what to
v ——— - tenmedlats | | Eapart expect. Run through a short

briefing about the toolkit.

= User Feedback
"not much to

say, this is all

A short introduction

to exnovation. pl'etty Clea r. a”

easy to get."

v Observation
given
Q pre— information is
understandable
........... 8 o and interesting

Information
INfro - expertise -
onboarding
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toolkit testing | participant 1 & 2

Loop 1

204

Motivation

X Exnovation Toolki

r -~
< Back

Self-transcendence

Motivation

self-enhancement

X Exnovation Toolki

[ <ok |

Motivation s.tfge. 1 B

Openness to change

sssss

The 01 P

02 Mo totoe sty bl hog s 0

agree neutral disagree

SeltDirsction -
Openness to change * Conservation

Tip

User Feedback

Observation

“I liked the
‘motivation’
questionnaire
most”

“it's short, fun
to think about
and easy to
understand”

“result is
similar to
what | have
expected”

T ———E

easy to
carry out
the task

given
information is
understandable

“we have a lot
of data about
our target
group to
answer this”

“good to
only have
3 options”

outcome
as
expected
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toolkit testing | participant 1 & 2

Loop 1

Steps

01

02
Ability

04

Stage 2B

Please look at the occurrence of habits related to
the product according to the habit loop. You may
begin with the routine and complement the others
subsequently.

Search for common routines that occur when using
the product. This is often interrelated with its
functionality, so be clear about it.

Look for habitual cues. What triggers people to
perform a certain routine? Also think about implicit
information that activate a routine.

Identify in what way the product or its context might
reward the routine, Note: A reward can also be a
fundamental but overlooked result, such as having
cooked food when using the stove.

Finally estimate the impact when the product is
exnovated. Does it require breaking these habit(s)?

Findings
When you have completed the exercise, select the

answer that best reflects your findings.
When exnovating the product...

& o

there is no common habit(s)
may potentially

obvious risk of
breaking habit(s) be broken

@ 10 mins

ﬁ best in teamwork

o8

Reward

Tip

Draw the structure of cue, routine
and reward and populate it with
findings as you go.

User Feedback

Observation

stricter
guidance
necessary. less
room for
interpretation

T —

participants
felt insecure
whether they
do it correctly

T —

don't
conclude
with a simple
1 or 0 answer

T ——

way too long

and complex
task for the

required input
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toolkit testing | participant 1 & 2

X Exnovation Tooin

Loop 1

Strategy

You can find a summary
of your results and the
suggested strategy below.
From here you can start to
intervene and design for

the exnovation.

Motivation

Openness ta change

Strategy

Functionality

Explicit reward

208

Self.transcendence

Level of macivation

About your target group

Seff-enhancement

Habit Valuatien

Next Steps

ng for the exnovation of

User Feedback

Observation

"the example
is very helpful
to
understand
the strategy"

"it's a good
argument to
communicate

change"

"it's a good
argument to
communicate

change"

strategy
seemed
to match

"for the
purpose of
exnovation it
would help
me"

T ——

"good that it gives
an alternative
other than just
eliminating the

product entirely"

the
participants
got the
intention of
the strategy

I —
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toolkit testing | participant 3

Effectiveness

2.

helpfulness
of toolkit

Perspicuity

2.

ease of use

Stimulation

3.

o000
inspiring

3.

support
of toolkit

2.

motivati

after

before

growth in expertise

2. 2.

12 mins

participant basically
just read headlines and
avoided long paragraphs.

time to reach strategy page

( N J ( X J
helpfulness suits the
of strategy product
Feedback
“I like the idea of having a tool
for reducing or getting rid of
/5 /5 products”
00 [ N J
clear and predictability

understandable

3. 3.

o000 [ N J
ng satisfied with use it again
outcome

“a lot of text to read, too many
words. | prefer bullet points”

compensation
— assurance
Mismatch of product

(situation) and
suggested strategy

suggested strategy

“I wish it would be more holistic.
It lacks the money and client
perspective.”

“hard to get clients to remove
stuff they make money on.
reduction is another thing!”

ANl
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toolkit testing | participant 4

Effectiveness

5.

helpfulness
of toolkit

Perspicuity

3.

ease of use

Stimulation

5.

inspiring

4. 4. 3.

o000 o000 [ N J
support helpfulness suits the
of toolkit of strategy product

4. 3.

clear and predictability
understandable

4. 2. A4.

0000 ( X J o000
motivating satisfied with use it again
outcome

after

before

growth in expertise

Feedback

“I get a lot of information like ‘you
should do this and that but it
takes quit some time until | get to
the point to do something.”

“the results of the target group
and valuation etc matched really
well, just the end was confusing.”

34 mins

participant read
everything very carefully (situation) and
which required some time.

time to reach strategy page

alternative -
personal spark

Mismatch of product

suggested strategy

suggested strategy

“I think it's an important and
current topic!”

“I like how it
enlightens about
exnovation”

“I could really get another view
on that topic. It stresses things |
haven‘t thought of.”
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toolkit testing | feedback participant 3 & 4

Loop 2

Start Page Expertise

Exnovation e
by Design.
=

Ashort introduction
1o exnovation.

Information
INtro - expertise -
onboarding

Onboarding

¥ tmevssn

Onboarding

First let's be clear what to
expect. Run through a short
briefing about the toolkit

What can design do? s about
i Q e

@ Sustainabllity Exnovation » Elimination

i 8 e

The exnovation process

User Feedback
it's very
attention-
catching.
stimulates
curiosity" (p4)

Observation
given
information is
understandable
and interesting

T —

"simple and
good
amount of
text" (p4)
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toolkit testing | feedback participant 3 & 4

Loop 2

Motivation

M Exnovation Toolkit

M Exnovation Toolkit

Openness to change

Self-transcendence

o)

Motivation

Openness to change

T 031 OF BXNGVAION 15 3 TTANSITIGN 10 3 More
sustainable Future, in ather words: & strives for
thange. By removing products, the cystem order
may be thresten and tradition is Bty to be
compromisad. Ganerally, propie who hoid
cansarvative values are less likely to accept this.
kind of change

Self-transcendece

You exnavate for sustainability, S0 you expect
Paap 1o cars far tha wltarn of human kind and
the pratection of nature. This i 8 vabue which
requires people to go beyond perconal terests.

Q1

instead you ¢
general tender

steps

¥ 1o uncaver specific values.
 if the taget group shaws a

(O] Pt ik abous i pecie you wan 10 aadcess
the M

distorted
eandanis

s ra yio
stay objective ard avoid mfluence of your parsanal

apinion

People of your target group like ta be in
charge and tell athers what to do.

agree

neutral

0 et a rough ides shout their

disagree

Self-enhancement

User Feedback

"understandable
and logical
graphics" (p4)

—

Observation
given
information is
understandable
but too much

easy to
carry out
the task

"it's a good

amount of

questions"
(P4)

"it seems like |
was pretty
right with my
estimation”
(p3)

outcome
as
expected

T —

both
participants
seemed to
enjoy the
section

—
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toolkit testing | feedback participant 3 & 4

Loop 2

Ability

¥ Exnovation Toolkit

Exprriise

LCDMR

Ability

Funstionality

Habit

‘We all know the force of habit. A habit is an
automatic behavior that can be done with little or
ne conscious theught. People tend to interact with
a product in such a usual, settled fashion
whenever possible, Its appealing to do because
they get rewarded by the effect of the habit. At the
same time, however, it becomes difficult (o break.

Onee peaple have 8 quit a product. a habit might
break. This is a considerable
reject the exnovation.

le rearsan far peopl to

Q1

Stage 2B

Pleas

your
people's habits

Note: Please click each answer anly once and da
not change it afterwards. Otherwise the result
will be distorted.

Does the use of the product require great effort or conscious thought?

yes no

Result
@ Habits affected

The product is deeply rooted in people’s habits.
Exnovation would break these habits. Hence, it is
important to foresee the consequences and plan in
advance what rewards can be offered to change
cemmon routines of using the product.

Finish exercise >

@ come

User Feedback

Observation

"split of ability
factors is
good, obvious
relation” (p4)

"result
feedback is
helpful and
interesting"

(P4

T —

results did
not always
match their
intentions

T —

"inspiring
guestions
to think
about" (p4)

T —

questions

should be

refined /
more precise

T —
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toolkit testing | feedback participant 3 & 4

Loop 2

Strategy

Strategy

You can find a summary
of your results and the
suggested strategy below.
From here you can start to
Intervene and design for
the exnavation.

Motivation

[rr—

et g ]

Ability

Facilitation

User Feedback

"... but reading
the other
strategies, |
found a suitable
one." (p4)

T —

“It would be nice to get
something like an
overview which
strategies match the
most. Like 80%
personal spark, 60%
implicit reward ..." (p4)

T —

Observation FriSateh of

strategy and
product

exnovation in

both testing
sessions

T —

“| wish there was
a download
button, so | can
safe the strategies
as pdf.” (p4)

summary is
too prominent,
strategy
should be
emphasized

T —
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toolkit testing | participant 5
self-testing as Apple designer

after

before

growth in expertise

Effectiveness

4. A4.

0000 o000
helpfulness support
of toolkit of toolkit
Perspicuity
I /5
[ N N N J
ease of use

70% facilitation,
70% personal spark

the suggested strategies
were matching the
product and its situation

suggested strategy

5. 5.

o000 0 o000 0
helpfulness suits the
of strategies product

5. 3.

clear and predictability
understandable
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