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Abstract: Recent research highlights that the important role users play in the transition to a circular
economy is often overlooked. While the current narrative emphasises how to design products fit for
circular (re-)production flows, or how to design circular business models, it often fails to address
how such solutions can be designed to be attractive to people. As long as products and services are
designed in a way that makes people prefer linear options over circular ones, the transition will not
gain momentum. To further the understanding of how a user perspective can be valuable for circular
design, this paper introduces the Use2Use Design Toolkit and presents initial experiences from using
its five tools in design work. The tools were developed between 2016 and 2019 and subsequently
applied in 30 workshops with professionals and students. Insights from the workshops suggest
that the participants generally found the tools fun, instructive and inspirational. The tools enabled
them to discuss circular processes from a user’s point of view and to identify challenges and design
opportunities. The toolkit was considered especially relevant and meaningful by product and service
designers who needed support to explore circular solutions from a user perspective.

Keywords: circular design; user-centred design; sustainable design; design tools; circular economy;
circular consumption

1. Introduction

The circular economy has been promoted as a potential enabler for sustainable devel-
opment [1-3]. The key objective of the circular economy is to optimise the use of produced
objects and materials [4]. This can be achieved by enabling long-term product use and cir-
cular product flows that allow for repair, redistribution, refurbishment or remanufacturing
when needed in between uses. Only when products have become obsolete, should material
and parts be circulated and recycled [4]. Designing products and services that enable tight
product loops without excessive (re-)production is especially important, since it may in-
crease the utilization of produced products and the potential for circulating under-utilised
products to new users at their highest utility and value. Moreover, tight loops have the
potential to be more profitable and resource-efficient, since resource-intensive processes
associated with (re-)production and material processing can be avoided [1,4,5].

In recent years, many products and services have been developed and offered to
consumers to enable and facilitate tight loops. Unfortunately, they often have limited
success in replacing linear options and a large-scale circular transition is still far away.
Apart from economic, structural, and political barriers, companies also experience barriers
related to consumer demand and adoption [6,7]. As long as people prefer linear options
over circular ones, the transition to a circular economy will not gain momentum.

Despite a growing need to address why people do not find circular offers more attrac-
tive, there is not enough emphasis on the important roles that consumers and consumption
play in the transition to a circular economy [8-10]. The prevalent discourse is coloured
by circular economy definitions that are often based on a simplified understanding of
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consumption (if present at all) [11]. It also points to opportunities for companies to design
offers fit for circular production and business to a higher extent than circular consump-
tion [6,9]. Although these opportunities are important, their framing increases the risk that
design opportunities related to users and their consumption processes are overlooked.

1.1. Viewing Circularity from a User Perspective

Focusing only on opportunities for production and business, without considering
issues of consumption, may limit the potential for new innovations to become attractive to
people [12] and commercially profitable [9]. If we do not understand users, it is difficult to
design business models that people aspire to [13]. Considering the role of consumers in
the circular economy should not only be about addressing consumers’ attitudes towards,
and acceptance of, particular business models. A profound understanding of consumption,
and what implications a shift from linear to circular consumption may entail for people’s
everyday lives, is needed to develop successful circular products and services.

Viewing circularity from such a user perspective makes it relevant to reframe con-
sumers as users that have agency, and to acknowledge them as central enablers of circular
product flows (cf. [14]). Their actions and decisions will not only determine whether
pre-used products are obtained, but also whether products are passed on to new users once
need for them has ceased [4]. This, in turn, points to the importance of companies enabling
users to circulate products, and not the other way around. When exploring circular design
opportunities from a user perspective, it becomes essential to shift focus from enabling
companies’ production processes to enabling people’s consumption processes.

A consumption process can, in its most basic form, be divided into the three main
phases: obtainment, use, and clearance (regarding wording: the literature often refers to
these phases using other terms. In this paper, the terms obtainment and clearance have
been chosen since they describe the acts in a neutral way but not the means by which they
are done). Historically, obtainment and reasons why people purchase certain goods or
services have received a lot of research attention, not least in marketing research [15]. In
relation to circularity, understanding the entire consumption process is, however, central
since people’s actions in all phases can disrupt circular product flows. During recent
years, several valuable contributions have helped to nuance the understanding of people’s
consumption processes in the context of the circular economy (see, e.g., [16,17]).

As illustrated in Figure 1, people can shift from being traditional consumers that
engage in linear consumption processes (i.e., buying new products, using, and disposing
of them as trash) to becoming users that engage in circular consumption processes (e.g.,
obtaining pre-used products, using, and clearing them by passing them on to others). Such
circular paths of consumption require a transfer of product ownership or access from one
user to another, i.e., that the product is transferred from use to use. The exchange of a
particular product could be accomplished directly between users without any intermediary
or be enabled by companies.

While a shift from linear to circular consumption may or may not influence which
types of products people consume, it will certainly influence how people consume [12].
Looking closer at the phases of obtainment, use, and clearance, they can be understood as
sub-processes in which people make decisions and engage in a variety of activities. Circular
paths of consumption may entail specific strings of activities and decisions, as well as certain
everyday challenges and practicalities, which may make them less desirable than linear
ones. At the risk of having to engage in cumbersome, time-consuming and undesirable
activities, people might avoid circular consumption paths (e.g., selling used items on the
second-hand market) and choose more convenient linear options (e.g., disposing of items
as trash or storing them in the garage) [18].
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Figure 1. Examples of circular paths of consumption (adapted from [12]).

1.2. User-Centred Circular Design Opportunities

Designing for circular consumption (e.g., designing to make it easy and attractive
to people to rent a product or buy it second hand) presents new types of challenges for
designers [12]. Apart from enabling long-term use, designers must also consider how to
make products fit for use by a sequence of users throughout multiple use-cycles and how to
facilitate product exchange processes. For instance, designing for easy inspection, handling,
and assessment becomes important, as does designing for diverse user needs, detachment,
and long product careers. Gaining insight into such user-centred circular design oppor-
tunities is key to developing products and services that enable circular consumption and
make it preferable to people.

Yet, most circular design methods and tools do not emphasise user-centred circular
design opportunities. Instead, the majority of available tools (e.g., [19-21]) focus on circular
business opportunities or opportunities to design products fit for circular (re-)production
flows (see [22] for a review of such tools). Although tools of this kind often highlight that
an understanding of the target customer can help assess market demand and acceptance
for a particular circular offer, they do not to any higher degree acknowledge the need to
gain user insight to inform design.

In contrast, the few circular design tools that do take a more user-centred approach
highlight that user insight should be considered a valuable point of departure for design.
For instance, the Circular Design Guide provided IDEO and Ellen MacArthur Founda-
tion stresses the importance of conducting user-centred research as part of the design
process [23]. However, the guide does not specify how user-centred research could be
adapted to specifically gain insight into circular consumption processes.

In a review [24] exploring five circular design tools ([23,25-28]), it was concluded that
although some of the reviewed tools acknowledge the need to gain insight about users and
consumption, the tools do not address such aspects in sufficient detail. Another conclusion
was that, in addition to factors of acceptance and conditions for adoption, circular design
tools should focus more on the link between circular offerings and people’s behaviours in
all stages of the consumption process [24].

1.3. Aim

This paper aims to further the understanding of how a user perspective can be valuable
for circular design by introducing a kit with user-centred circular design tools. The toolkit
is developed to aid designers to specifically address design challenges and opportunities
related to people’s consumption processes. In addition, this paper will present initial
experiences from using the tools in design work to discuss the toolkit’s potential.
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1.4. Paper Structure

The paper initially covers a description of materials and methods used for developing
the toolkit and for applying the tools in design work. The toolkit is subsequently described
followed by a summary of how people experience the tools. More general implications
regarding the toolkit’s overall potential to support circular design are highlighted in the
discussion along with recommendations for future work. A concluding section highlights
key takeaways.

2. Materials and Methods

This paper reports results from two research projects carried out at Chalmers Uni-
versity of Technology. The first project concerned the development of the toolkit and the
second project is currently carried out to apply the toolkit and evaluate its potential. The
materials and methods used in each project are described below.

2.1. Research Project 1: Development of the Use2Use Design Toolkit

The toolkit presented in this paper is the result of an explorative and iterative process
that began in 2013. The process was initiated with a workshop in which seven researchers
in the fields of user-centred design and sustainable design explored how product circu-
larity could be framed with the user taking centre stage. Already existing and common
representations of product circularity were examined in order to obtain an understanding
of how users were represented in these, and to explore potential new representations. A
user perspective on circularity was developed during the following years (see [12,29] for a
more detailed description).

In 2016, the work to embody this user perspective into a design toolkit was initiated.
First, potentially valuable tool components, covering, e.g., need elicitation and ideation
support, were developed. These early versions of the tools, as well as their subsequent
iterations, were used to explore what would be valuable to designers and other agents.
They were evaluated through three main research activities between 2016 and 2019. First,
workshops were conducted during 2016 and 2017 with designers, product developers and
product managers from six companies (in total four workshops, each with 6-8 company
representatives) to verify the need for user-centred circular design tools and to identify
important requirements. The workshops were arranged in collaboration with the compa-
nies Transformator Design and Hultafors Group. The participants were asked to explore
circular consumption design opportunities related to their product and service offers aided
by the early versions of the tools. The generated ideas and the participants’ experiences
of using the tools were discussed afterwards, both by the participants and the workshop
organisers, and also analysed by the research team.

Second, refined versions of the tools were tested in workshops with design students
in courses on sustainable design at Chalmers University of Technology (on six occasions
altogether between 2017 and 2019, each with circa 30 students). The students’ tasks were to
gain an understanding of what circular consumption entail for people and come up with
innovative ideas to make circular consumption preferable. The generated ideas and the
tools” potential to support idea generation were discussed afterwards.

Third, refined versions of the tools were also applied by design students in their master
thesis projects (in total by 13 students in seven teams) to identify design opportunities and
suggest design concepts. The thesis projects concerned the design of a mobile application
for sharing, a digital platform for sharing assets within the culture sector, an autonomous
delivery droid for collaborative consumption, a tent for a rental service, a sofa for a
furniture subscription service, earphones for a rental service, and cars for a sharing service.
The experiences of the thesis students were observed throughout their projects and all
students were interviewed retrospectively to gain insight into their use of the tools and the
challenges they had experienced.

Through these activities, insights regarding the tools’ potential value and usability
were gained from both academia and industry, and opportunities to improve the tools
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were identified. The tools were adjusted and packaged into the Use2Use Design Toolkit
consisting of five tools. The toolkit was officially released in 2020.

2.2. Research Project 2: Applying the Toolkit in Design Work

The tools” potential to support the development of products and services for circular
consumption is currently being explored through different types of activities. One of the
tools, the Use2Use Thinking Activation Pack, is mainly educational and was therefore
applied in the form of lectures to inspire and spark discussion. The remaining four tools,
which are meant to aid design work, were applied in workshops to explore user needs,
identify design challenges, and ideate and evaluate design ideas.

Both professionals and students joined the lectures and workshops. The participants
had varying competencies and roles, such as designers, project managers, and technical
specialists. The professionals represented either consultancies or manufacturing compa-
nies, and the students partook in courses on sustainable design and circular economy at
Chalmers University of Technology. Table 1 gives an overview of the number of partici-
pants that, so far, have been engaged by the authors in lectures and workshops utilizing
the tools.

Table 1. Number of professionals and students that partook in lectures and workshops, as well as the total number of

working groups for the workshops.

Us'eZI..Ise Circular Journeys Multiple Circular Designs Circular Designs
Thinking Exploration Pack Use-Cycles Ideation Pack Evaluation Pack
Activation Pack P Exploration Pack

Professionals >400 61 43 136 19
Occasions 20 6 4 8 2
Working groups (lecture only) 14 11 31 5
Students >300 70 70 210 -
Occasions 7 2 2 6 -
Working groups (lecture only) 21 21 56 -

For each workshop, the authors initially introduced the tool as well as a case to work
on. The participants either applied the tools to purely fictious cases, or to cases resembling
the companies’ regular projects. Each workshop was ended with a follow-up discussion
on gained insights, ideas, and the participants” impressions of the tool used. The original
plan to conduct all workshops physically was adjusted due to the COVID-19 pandemic,
and some workshops were instead organised online using digital workshop canvases.
All workshops were first and foremost educational, but were also carried out to generate
insights and ideas valuable to the participants. Due to the educational format, potential
users of circular products and services have not been engaged in the workshops so far.

To gain insight into the potential of the four tools applied in workshops, three qualities
central to design tools were explored: their usability, e.g., that they are easy and pleasant
to use; their effectiveness in helping their users achieve the indented output; and their
relevance to designers’ everyday work. As shown in Figure 2, data regarding the tools’
potential were collected and analysed in several ways. Qualitative data were collected
through observations during the workshops and through the follow-up discussions after
the workshops. The focus was on understanding the participants” experiences of using
the tools, both regarding their usability and effectiveness, and whether the participants
considered the tools relevant for their everyday work. Some of the workshops were
conducted with committed project partner organisations that allowed for additional data
collection. For these workshops, short follow-up surveys were also conducted prior to the
follow-up discussions to complement the qualitative data. The surveys included seven
Likert scale questions and the possibility to leave free-text comments. The focus for the
surveys was also on collecting data related to the participants” experiences and the tools’
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relevance. Since one of the tools, the Use2Use Thinking Activation Pack, was applied in
the form of lectures, no data were collected for this tool.

— Professionals — Students
Project partners Others

s l Workshop observations I Workshop observations l Workshop observations l
O = .
g % l Follow-ulp surveys I

U l Follow-up discussions I Follow-up discussions l Follow-up discussions l
o l Initial analysis ‘ Initial analysis l Initial analysis ‘
Z .2 T I |
IS I Survey data analysis l l l
=73
25 l
¢}

l Combined thematic analysis l

Figure 2. Overview of the workshop data collection and qualitative analysis for the three subsets
of participants.

The collected insights were primarily analysed qualitatively to better understand how
the tools may be of value. The analysis was conducted in relation to three overarching
themes; the tools’ usage, effectiveness, and relevance were explored to assess their potential.
As illustrated in Figure 2, the analysis was done in three stages. First, an initial analysis
was conducted after each workshop to gain insight into how each tool was perceived by
the participants engaged in the different workshops. Second, the survey data from the
project partner workshops were compiled and analysed for each tool. Third, insights from
both the initial analyses and the survey analysis were examined in a combined thematic
analysis. During the combined analysis, sub-themes related to the three overarching
themes were explored, both for each tool and the whole toolkit. Representative quotes
from the participants were selected to illustrate key insights and highlight both benefits
and drawbacks.

3. Results

The Use2Use Design Toolkit is founded on two concepts: (1) a user perspective on
circularity, and (2) user-centred design. The user perspective described in Section 1.1
highlights several important preconditions for circular design, such as viewing consumers
as active users that may enable circular product flows, and that products and services
should make circularity preferable to people in their everyday life. The user perspective is
summarised in Table 2 and compared with how circularity commonly is described in the
current discourse (see also [12] for a more in-depth comparison).

Table 2. Central aspects of the user perspective that the toolkit is based upon, in comparison with
the prevalent discourse on circularity.

A user Perspective on Circularity Prevalent Discourse on Circularity
People viewed as the nexus of circularity Companies viewed as the nexus of circularity
Circular flows described in relation Circular flows described in relation
to people’s consumption processes to the product life-cycle
Consumers viewed as active users Consumers viewed as passive
contributing to circular product flows receivers of circular offers
Companies viewed as providers of products Companies viewed as providers of products

and services that enable circular consumption and services fit for circular (re-)production
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The second concept constituting the basis of the toolkit is user-centred design (UCD).
It is a broad term to describe design processes in which users influence how a design
takes shape, and in which the user is put centre-stage throughout the design process
(see, e.g., [30]). This does not mean that any design process which in some way includes
users will qualify as user-centred. The focal point is that the design of a product or
service should be based on an understanding of the users, their needs, priorities, and
experiences. There is no agreed-upon process for UCD, although a number of key activities
are generally included in UCD process descriptions. In their simplest forms, these activities
can be described as exploration, ideation and evaluation. Exploration is where one tries to
understand the users and their contexts in order to identify their needs and requirements,
which in turn informs the creative work. The output of the ideation activities, such as ideas
and concepts, are then evaluated. The process is thereafter often iterative, where creative
and evaluative efforts are alternated while the design is being continuously refined. User
involvement in different ways is advocated in all three types of activities.

The tools in the Use2Use Design Toolkit are designed to be useful during the key
activities of UCD. Much focus has been on developing tools to support the explorative
work and help designers empathise with users, as this is the key driver for coming up with
ideas for how to improve people’s everyday life. The toolkit does not, however, come with
a prescribed design process. Since design processes often need to be carried out differently
depending on the case at hand, the tools were designed to be flexible and applicable in
different processes.

3.1. The Use2Use Design Toolkit

The toolkit includes five tools designed to aid the development of products and
services fit for circular consumption processes (see Figure 3). It is a toolkit focused on
aiding designers and others to explore circular design opportunities from a user perspective.
The toolkit is designed to highlight how design can enable and make it preferable for people
to circulate products from user to user—that is, from use-to-use.

CIRCyy 4,
R DEs
"PEATION pacS

Figure 3. The Use2Use Design Toolkit: (a) the full kit with (b) the five tools included in the toolkit.

The tools are best used in early design phases to provide inspiration and structure
during exploratory and creative sessions. The primary focus is on aiding the design of
products and services, rather than aiding strategic decisions. The tools can help designers
and others to elicit user needs, identify design challenges, create ideas and concepts, and
evaluate concepts. They can be used consecutively but also independently of each other.

As illustrated in Table 3, the five tools differ regarding their purpose, type, expected
outcome(s), and time required. The tools and their intended use are presented in more
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detail in Sections 3.1.1-3.1.5. The tools are further described and are freely available at
www.use2use.se (accessed on 10 May 2021).

Table 3. Overview of the five tools and their key characteristics.

Us.ezqse Circular Journeys Multiple Circular Designs Circular Designs
Thinking Exploration Pack Use-Cycles Ideation Pack Evaluation Pack
Activation Pack P Exploration Pack
To help designers ~ To help designers To help designers ~ To help designers
and others to and others to chart and others to and others to To help designers
understand the circular empathise with a envision product and others to
Purpose benefits of consumption sequence of users and service assess circular
addressing processes to and understand concepts that can product and
circularity from a identify design how their needs enable circular service concepts
user perspective opportunities and concerns vary consumption
Educational cards A set o fj ourney Empathy cards Design strategy Screening canvases
that support charting pieces
. that support relay  cards that support that support
Type of tool learning and that support . ; .
. . . . exercises and creative analytic
discussion analytic or creative . . .
o discussions workshops evaluations
activities workshops
. Identified user Identified user Design concept(s)
An understanding . . L . o
Expected . . needs, design needs, design Design ideas or identified to be
of circularity from
outcome(s) . challenges, and challenges, and concept(s) worthy of further
a user perspective o 20
potential ideas potential ideas development
Time typically 20-60 min 1-3h 30-60 min 30 min-2 h 30-60 min
required

3.1.1. Use2Use Thinking Activation Pack

The Use2Use Thinking Activation Pack provides an introduction to understanding,

addressing and supporting circularity from a user perspective. It can aid designers and
others to increase their understanding of why and how to design for circular consumption.

The tool is primarily educational and is designed to facilitate learning and stimulate
discussion. As can be seen in Figure 4, the tool consists of a set of 19 educational cards,
each underlining an important aspect related to the role users play in circularity. All cards
have a statement on the front to spark curiosity, e.g., “Obsolescence is in the eye of the user”
and “People don’t care about business models”. The topic of each quote is elaborated upon on
the back of the cards. The cards can be used in any way people find them useful, e.g., for
solitary reading and learning, for triggering discussions during seminars, or as inspiration
during lunch breaks.

Figure 4. The Use2Use Thinking Activation Pack consists of a set of cards that can be used for
learning and to stimulate discussion.
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3.1.2. Circular Journeys Exploration Pack

The Circular Journeys Exploration Pack supports designers and others to increase their
understanding of how consumption processes are carried out and how people experience
such processes (see [31] for a detailed description). The tool enables charting of people’s
consumption processes step-by-step so that critical hindrances to circularity can be unveiled
and addressed later on.

The tool can be useful for a number of different design activities in the early ex-
ploratory stages of a design process. The tool can be used to chart consumption processes
that have already been thoroughly researched through user studies, but this is, however,
not a prerequisite for using the tool. Less explored journeys can also be charted, based
on, for instance, one’s own experience or assumptions. Furthermore, the tool can be used
to mediate user studies to gain novel insights from consumers, to ideate and prototype
potential future consumption processes, and to compare and evaluate different journeys.

As shown in Figure 5, the tool consists of a set of pieces that facilitate the charting
of people’s consumption processes. The most central pieces are the hexagonal activity
pieces, which constitute the backbone of every charted consumption journey. These pieces
are pre-defined and describe the main consumption activities, such as “Explore obtainment
opportunities”, “Initiate product use”, and “Prepare product for clearance”. The set of activity
pieces covers key activities that may be relevant to consider in relation to the three main
phases of a consumption process: obtainment, use, and clearance. The pack also contains
pieces that can be used to describe how these activities are carried out and pieces to high-
light important decisions and experiences. Describing actions, decisions and experiences is
key to identifying critical design challenges that must be addressed.

Figure 5. The Circular Journeys Exploration Pack can be used to chart consumption processes to
identify design opportunities.

The tool can be used to chart a single user’s entire consumption process (i.e., from
obtainment to use and clearance) as well as particularly interesting segments of the process.
In some cases, it may be meaningful to chart just the clearance phase. As illustrated in
Figure 6, the tool can also be used to chart the process of two subsequent users. If charting
“renting a car”, it might be relevant to chart the whole process for a single user, but if
charting “selling a mobile phone”, it could be more meaningful to chart both the seller’s
process and how it links to the buyer’s process.



Sustainability 2021, 13, 5397

10 0f 18

7
74
74

. osaw ez ;,w"a,\ i“"“o,h
W g0 oo o
RETURNING*@ & e ARSI > @

3 NG

a car

[
SELLING ”
1

a mobile phone

BUYING

a mobile phone f#l

Figure 6. The tool can be used to chart a variety of journeys.

If journeys are charted based on previously conducted in-depth user studies or as part
of conducting new user studies, the expected result can be a rather detailed and realistic
description of the journey. This may be advantageous in many cases, as it can unveil more
design challenges compared to less detailed journeys. Nevertheless, sometimes a less
detailed journey is enough to identify the most critical design challenges to address.

3.1.3. Multiple Use-Cycles Exploration Pack

The Multiple Use-Cycles Exploration Pack helps designers and others to identify
design challenges of particular relevance to products that will be circulated from user
to user. The tool highlights needs, problems and concerns that sequences of users may
experience throughout multiple use-cycles. It allows designers and others to empathise
with users and understand how their needs vary.

The tool consists of a set of 14 empathy cards that underline important aspects to
consider when aiming to design products for use by a sequence of users. As can be seen in
Figure 7, every card highlights a quote, e.g., “I have just obtained the product from the previous
user. I'm worried that parts of the product or its accessories are missing”. The quote is followed
by a number of questions to trigger discussion regarding the topic of the quote, and to
support the identification of related design challenges. Using the tool can, for instance,
unveil how activities that are carried out often during circular consumption processes
make it important to re-prioritise product requirements. If, say, a product is to be used by a
new inexperienced user every day, it will become even more important for it to be intuitive
to use.

The tool is designed to stimulate a relay session in which a group of people use the
cards to explore needs and concerns and to identify important design challenges in relation
to a particular product or product type. During such sessions, a product (or a depiction
of it) is passed between the participants. Each time the product is handed over, the “new
user” draws an empathy card, and the topic of the card is discussed in relation to the
product. The tool can be used by designers and others involved in designing the product,
but potential users can also be invited to participate.
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Figure 7. The Multiple Use-Cycles Exploration Pack can be used to empathise with sequences of
users to identify key design challenges.

3.1.4. Circular Designs Ideation Pack

The Circular Designs Ideation Pack helps designers and others to envision products
and services that enable circular consumption. The tool highlights a number of design
opportunities to stimulate discussion, support ideation activities and spark new ideas.

The tool covers four main design strategies that can be considered when aiming to
make circular consumption more attractive to people: Design for Extended Use, Design for
Multiple Use-Cycles, Design for Exchange, and Design for Circular Match-Making. The
strategies point to a variety of design opportunities and are, as illustrated in Figure 8, related
to people’s consumption processes in different ways. The strategy Design for Extended Use
is related to the use phase and addresses challenges associated with a product’s lowered
utility, attractiveness, and need-fulfilment over time. The strategy Design for Multiple Use-
Cycles addresses challenges that arise when products are repeatedly circulated from use
to use. For instance, design challenges associated with diverse user needs, shortened use-
cycles, and long product histories are important to consider to make each use-cycle relevant
and attractive to people. The strategy Design for Exchange highlights the importance
of facilitating people’s obtainment and clearance processes, i.e., facilitating the process
of product exchange. For example, it highlights design opportunities for addressing
practicalities associated with handling pre-used products before and after use, assessing
pre-used products and circular offers, and re-activating products stuck in disuse limbo.
The strategy Design for Circular Match-Making addresses design challenges related to
interactions between two subsequent users. It covers challenges around how people can be
supported to connect, trust, avoid conflicts, and make deals with others.

DESIGN FOR EXTENDED USE &

@ DESIGN FOR MULTIPLE USE-CYCLES

@ DESIGN FOR EXCHANGE

@ DESIGN FOR CIRCULAR MATCH-MAKING

Figure 8. The tool highlights four main design strategies that address aspects related to different
stages of the consumption process.

The tool consists of a deck of cards that includes an introduction to the four design
strategies and 38 ideation cards that highlight design opportunities related to the strategies.
As shown in Figure 9, each ideation card has a short introduction that describes which
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design challenge the card addresses. A main ideation question is highlighted followed
by a set of trigger questions that exemplifies particular “hows”. An inspiring design
example, i.e., a product or service that can help users overcome the described challenge,
is included on the back of each card. Although the ideation cards and examples may
highlight opportunities for either product or service design, a particular design challenge
can often be addressed by both.

Figure 9. The Circular Designs Ideation Pack can be used to support ideation sessions and exploration
of products and service concepts.

The tool can be used in ideation sessions to get acquainted with new design challenges
or to address challenges previously identified. For each ideation session, one can either
choose to focus on a few challenges based on previous insights or start off with all cards and
later exclude irrelevant ones. All ideation cards, and the design challenges they address,
will most likely not be relevant to consider in all cases. Using the Circular Journeys
Exploration Pack and the Multiple Use-Cycles Exploration Pack beforehand is beneficial as
they will provide insight into which design challenges are most relevant to focus on.

3.1.5. Circular Designs Evaluation Pack

The Circular Designs Evaluation Pack helps designers and others to assess circular
concepts. It can be used to compare different products or to compare services offering
access to products.

As shown in Figure 10, the tool consists of a canvas with a large evaluation matrix, in
many ways similar to a Pugh-matrix [32]. Each concept is evaluated from the point of view
of three different stakeholders: the users, the organisation (usually the company providing
the product or service), and the environment. For each of the stakeholders, two aspects are
evaluated. The first one is potential, referring to the effects the concept will have for the
stakeholders if it is implemented. The other aspect is implementation, which refers to what
is needed to successfully implement the concept.

To aid assessment of concepts from each stakeholder’s point of view, supportive
questions are included on the canvas. The canvas also has a section to mark all the concepts
on a chart similar to a PICK-chart [33], often referred to as an impact—effort matrix. This
way, all concepts can be compared regarding their potential effects, and how effortful the
implementation process may be.
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Figure 10. The Circular Designs Evaluation Pack can be used to assess design concepts.

3.2. Experiences from Applying the Tools in Design Work

The experiences gained when applying the tools in workshops will be described
related to three main themes: the tools’ usage, effectiveness, and relevance. Since the aim
of this paper is to discuss the potential of the toolkit, and not to compare the individual
tools with one another, the focus will be to describe overall experiences. More general
implications regarding the toolkit’s overall potential to support circular design will then be
further explored in the discussion.

3.2.1. Usage

The participants that used the tools had positive experiences overall, and comments
like “This is good stuff!”, “Owverall, this is great” and “What a fun tool” were common. As
Table 4 shows, the survey data also support this, as the tools were ranked high on both
Boring/Fun and Time-consuming and effortful/Quick and convenient. The participants com-
mented on the tools’ inviting design and appreciated the physicality of the format: “I like
working together, physically. One can pick up two cards and compare them, read together, and point
at them”.

Many participants also commented that the toolkit was an easy way to get started
with the complex topic of circularity: “I can participate without being a circular economy pro”.
It seems as though the user perspective integrated in the tools was an important enabler
for this: “To focus on the user plays it all down somehow, you do not need to focus on business
development to begin with” and “Starting in people’s everyday is easy, challenging a company’s
business model is not”. Overall, it was clear that both professionals and students, irrespective
of their background, could easily use the tools. When observing the workshops, however,
it appeared as though the participants with design experience got the hang of it all slightly
quicker than the others.

There were, however, some aspects that the participants found challenging. When
using the Circular Journeys Exploration Pack, the participants needed some time to get
going due to the untraditional format of the tool. Many participants also commented on the
number of cards in the Circular Designs Ideation Pack. Some said that the sheer number
of cards made the tool more challenging to use; they found it to be difficult to gain an
overview and identify the most relevant ones. Some also thought that it was a bit tricky
to visually differentiate one card from another. Other participants viewed the number of
cards as an advantage: “It felt luxurious to have all these cards prepared for me to choose from”.
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Table 4. Overview of survey data collected from project partners regarding the tools’ usage, usefulness, and applicability.

The table shows both median values and min-max values in brackets.

Survey Questions Circular Journeys Multiple Use-Cycles Circular Designs Circular Designs
Likert Scales 1-7 Exploration Pack Exploration Pack Ideation Pack Evaluation Pack
(N = 26) (N =30) (N =44) (N =10)
Using the tool was:
1: Boring—7: Fun 6,5 (5-7) 6 (4-7) 6 (4-7) 5 (4-6)
1: Time-consuming and
effortful—7: Quick 6 (4-7) 6 (5-7) 5 (2-7) 5,5 (4-7)
and convenient
1: Uninstructive—7: Instructive 6 (4-7) 6 (5-7) 6 (3-7) 5 (4-6)
1: Uninspiring—7: Inspiring 5(2-7) 6 (3-7) 5(2-7) 6 (3-7)
Using the tool resulted in:
1: Known insights and ideas—7:
New insights and ideas 6 (2-7) 5@2-7) 501-7) 5(3-7)
1: Insights and ideas with no
potential—7: Insights and ideas 6 (4-7) 5(2-7) 5(2-7) 5(3-7)
with high potential
Using the tool in my
everyday work would be:
1: Irrelevant—7: Rewarding 5 (1-7) 5 (1-7) 5 (1-7) 5(2-7)
1: Difficult—7: Easy 4 (1-7) 6 (1-7) 4,5 (1-7) 4,5 (1-7)

3.2.2. Effectiveness

Overall, the participants found the tools effective in generating meaningful results.
Many commented on how the tools helped them to view circularity from the user’s point of
view, and that they increased their understanding of the challenges circular consumption
entails for people’s everyday life. The tools were considered to be both instructive and
inspirational, and the participants appreciated the tools” design with its many triggering
questions: “It’s incredibly valuable to be served all these thought-provoking questions for free”,
“This is perfect brainstorming material!”. It is clear that the tools were effective in sparking
discussions that the participants found valuable.

A few participants, in particular those who had used more than one of the tools in a
sequence, were, however, slightly unsure of the novelty of insights and ideas generated
during the workshops. Some of them felt that certain insights and ideas had already been
covered when using the other tools beforehand, indicating an overlap in regard to the
questions and topics addressed: “Sometimes we discussed similar ideas that had already been
discussed in previous steps”.

The tools” explorative format was appreciated since it inspired discussion, although
some participants explained that it also made it difficult to decide on what level of detail to
focus on: “When we worked on a general level it was easier to formulate cohesive concepts, but
when we worked more in detail, we got deeper insights.”

The workshops typically resulted in a mix of ideas related to products and services.
The participants expressed that some product design ideas would be difficult to manage
before one knew more about the solution on a service level. The nature of the ideas could
also entail various consequences for future implementation: “Some of our ideas would mean
that the company’s operations would have to change drastically”. When discussing more holistic
concepts, it was easy to forget ideas dealing with details.

3.2.3. Relevance

The follow-up discussions, as well as the survey data in Table 4, point to the fact that
the participants had varying opinions regarding whether it would be Rewarding/Irrelevant
and Easy/Difficult to use the tools in their everyday work. This is connected to the mix of
participants. Some did not currently have a position, or clients, that made it relevant to
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work with circular solutions: “The relevance is totally dependent on what project I'm working on.
Right now, I am working for a local authority so ... but in other cases, absolutely!”. In contrast,
other participants had tasks where the tools would be a better match: “I already work with
similar questions as I am the chief designer for a service exactly like the one in our workshop case.
But I still found the tool [Circular Designs Ideation Pack] very useful!”.

In general, participants with a user-centred design background found the toolkit spot
on: “It enables user-centred designers to relate to and address circularity”, “That’s why it
fits us so well, because that’s how we think. We conduct user studies to understand more
about the user, before we start working on solutions”. Both students and professionals
also considered the tools to be apt for cross-functional design work as it enabled people
that do not normally work with product and service design to work together with more
experienced designers. The possibility of inviting potential users of circular products and
services to take part in workshops was also frequently mentioned as a potential benefit.
Furthermore, participants working at design agencies highlighted that the tools would be
useful in sessions together with their business clients: “It would really make them expand
their minds and get new ideas”.

4. Discussion

This section presents general insights and their implications followed by recommen-
dations for future research.

4.1. A User-Centred Perspective

The workshop participants appreciated the tools” focus on users and consumption.
They acknowledged the importance of understanding users” consumption processes, and
that such an understanding can spark ideas for products and services fit for circular
consumption. A general demand for the toolkit (observed through 1000+ downloads on
www.use2use.se (accessed on 10 May 2021) during the first year following the release
in March 2020) further indicates that the toolkit, with its user-centred perspective, is a
welcome addition to the flora of circular design tools.

Nevertheless, while many workshop participants considered the user perspective
relatable and a relatively easy way to approach circularity, a need to address other per-
spectives was also expressed. While the Circular Designs Evaluation Pack does support
evaluation from a user, business, and environmental perspective, it is foremost a tool
to help discuss and screen early ideas and concepts, and it is not particularly in-depth.
The Use2Use Design Toolkit can thus be categorised as a niche toolkit with a one-eyed
perspective. Such a niche toolkit might not be what all companies with an interest in the
circular economy need the most, and it is certainly not the only thing they need. After
having used the tools, many participants were unsure on how to proceed with their newly
developed concepts and expressed a need for using other tools to further explore the
concepts’ potential from, for instance, a business or a sustainability perspective. Some
companies were hesitant towards taking the risks they associate with circular ventures, and
the one-eyed perspective was not sufficient to help them address these risks. It is therefore
key to clearly understand what the toolkit is for, and what it is not for, before applying it.

4.2. Integrating the Toolkit into Design Processes

Since the main purpose of the workshops was educational, mainly focused on getting
the participants acquainted with the tools and their use, the setting differed from the
participants’ ordinary contexts. Hence, the workshops lacked the normal aims, processes,
documentation routines, etc., present in companies’ regular processes. Some participants
expressed that they needed guidance on what they were supposed to do when using the
tools. “How are we supposed to document our insights?”, “What kind of ideas are we supposed
to generate?”, “How do we take the next step?” and similar questions were quite common.
Issues of this kind are primarily related to the format of the workshops, rather than the
tools themselves. If the tools are to be applied in regular processes to address real cases,
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the experienced issues will likely be replaced by other challenges. Instead of struggling
with an artificial setting, the key challenge will be to integrate the use of the tools into an
already established structure with clear aims, gates, routines, etc. For instance, companies
must decide on when to use which tool, who should use it, and whether any adjustments
are required for a particular case.

4.3. Future Research

How to integrate the tools in company processes, where they can be used when needed
and not be enforced in ‘artificial”’ workshop settings needs to be further explored. The
authors have already planned more longitudinal research activities to study how the tools
can be integrated and utilised in existing processes in order to better support companies to
design for circular consumption. When the tools are used in companies’ regular processes,
and not primarily for educational purposes, it also becomes possible to study how potential
circular product and service users can contribute and partake in the design processes. In
addition, it will be possible to assess resulting designs to evaluate the toolkit’s potential to
aid development of solutions that truly make circular solutions preferable to people.

Testing and assessment in other contexts and for a variety of products and services
would also be valuable. Furthermore, exploring how the Use2Use Design Toolkit comple-
ments other circular design tools and how it can be used in combination with other tools is
also needed.

To further the understanding of what a user perspective may entail for circular design,
additional aspects not covered by the Use2Use Design Toolkit should also be explored. For
instance, research is needed to explore in more detail how design can support people to
appropriate and adopt circular solutions, and to explore how design can create pathways
towards sufficiency.

5. Conclusions

This paper has introduced the Use2Use Design Toolkit to highlight ways to apply a
user perspective in circular design. Initial experiences from applying the tools in design
work point to that both novices and experienced user-centred designers and circular design-
ers found the tools valuable. They expressed that the tools broadened their understanding
of circularity and that they got hands-on support to explore new directions and ideas for
making circular solutions preferable to people.
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