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Tackling current sustainability challenges requires substantial
societal and social changes, and many different strategies for their
deployment. More people have to choose sustainability practices,
such as sustainable mobility practices, but such transitions are
not easily accomplished. Everyday life is formed by, on the one
hand, available systems of provision and, on the other hand, chosen
lifestyles. Design can influence conditions for these systems and
lifestyles, and thus enable more people to embrace sustainability
practices. However, for this to happen, design practice in itself needs
to be reformulated to include everyday practices as design material
and address the associated dynamics and complexities.
This thesis presents suggested reformulations of design as a
practice through the RE-DO Design engagements. The suggested
design approach is built on three research projects that staged
interventions in sustainable mobility practices. Through practicebased design research, and with a design research program, possible
reformulations of design practice to create favourable conditions
for sustainability practices have been explored. RE-DO Design
comprises design doings, strategies and postures, and involves
iterative design work in four loops that respectively reconfigure,
perform, explore and bridge sustainable proto-practices. Each
iteration includes design strategies for these doings and enables
opportunities for revisioning and learning in everyday life as well
as for decision makers. To realise RE-DO Design, three design
postures are suggested: Re-make, Re-value and Re-learn. With these
reformulations of design, conditions for sustainability practices can
be influenced and designed.
The thesis discusses RE-DO Design, with the mobility interventions as a basis and with a focus on the three design postures
Re-make, Re-value and Re-learn. The aim is to contribute to deve
loping and reformulating design as a practice in order for it to play
an important part in sustainability transitions.
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För att tackla dagens hållbarhetsutmaningar behövs omfattande samhällsförändringar och många olika strategier för att genomföra dessa.
Fler människor behöver välja hållbarhetspraktiker, såsom hållbara
mobilitetspraktiker, men sådana skiften är inte enkla att genomföra.
Vardagslivet formas dels av de system som finns tillgängliga och
dels av valda livsstilar. Design kan påverka villkoren för såväl system
som livsstilar och därmed möjliggöra för fler att anamma hållbarhetspraktiker. Men för att detta ska ske behöver designpraktiken själv
utvecklas till att omfatta vardagslivets praktiker som designmaterial
och ta hänsyn till dess dynamiska och komplexa samband.
Avhandlingen presenterar föreslagna omformuleringar av
design som praktik genom RE-DO Design engagemang. Det
föreslagna designangreppssättet bygger på tre forskningsprojekt
med interventioner i hållbara mobilitetspraktiker. Genom praktikbaserad designforskning och med ett designforskningsprogram har
möjliga omformuleringar av designpraktiken utforskats som skapar
förutsättningar för hållbarhetspraktiker. RE-DO Design omfattar
design-göranden, -strategier och -hållningar, och innebär att arbeta
iterativt i fyra loopar som omformar, utför, utforskar och bryggar
hållbara proto-praktiker. Varje iteration innehåller designstrategier
för dessa göranden och möjliggör tillfällen för omvärderande och
lärande i såväl vardagslivet som hos beslutsfattare. För att genomföra
RE-DO Design föreslås tre designhållningar: Re-make, Re-value och
Re-learn. Med dessa infallsvinklar för design kan förutsättningar för
hållbarhetspraktiker påverkas och designas.
Avhandlingen diskuterar RE-DO Design med utgångspunkt
i mobilitetsinterventionerna och med fokus på de tre design
hållningarna: Re-make, Re-value och Re-learn. Avsikten är att på
så sätt bidra till utvecklingen av design som praktik för att denna
ska kunna spela en viktig roll i hållbarhetsomställningar.
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PRELUDE

I used to be a Designer
– now I am becoming a DesignEar.
When I graduated as industrial designer from the
Royal College of Art in London in 1990, it was a
very different time compared to now, the early 2000s.
Coming out of the '80s, there was a strong sense
of prosperity and possibility, and growth was on
everybody’s agenda. As a designer, I was trained to
design products to be launched into the ever-turning
wheels of consumption, where they would help
businesses to expand successfully. It was my aim as
a '90s designer to make well-functioning products,
easily producible through relevant manufacturing
methods, that fulfilled consumer needs and were in
line with the aims of corporate brands to enhance
possibilities for growth. The practical design skills
I was taught were smart engineering solutions and
lean manufacturing methods. I made use of past
experiences from my education in engineering to
tackle assembly details and logistic constraints.
I delved into understanding human factors and
ergonomics, feeling proud of being Swedish with
strong roots in user-friendliness and care for people.
I immersed myself in branding issues and learned
how to use design for communication purposes,
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the sense-making side of design complementing
the more engineering-like, problem-solving part
of it. Attention to detail was essential, and in the
workshop, I learned model-making techniques and
how to deal with material differences. I was taught
to be attentive to materiality in itself, and sensitivity
to the tactility of materials came very naturally to
me, having grown up with crafts integrated in my
upbringing in a childhood home flooded with textile
materials and tools. When generating colour schemes
for our student projects, my British colleagues used
very different ones to mine, and in my Swedish
eyes their colour choices were questionable, with no
blond, balanced tones or harmonic natural hues. I
paid attention to these cultural differences, and tried
to adapt, ensuring I would pass my degree. Luckily
for me, the minimalism of Scandinavian Design had
become fashionable in 1990, as a reaction to the
more expressive styles of the 80s. So, I passed and
graduated as an industrial designer. I came out of the
Royal College of Art with a trained designer’s eye,
with capabilities to deal with contemporary society
(I thought) and a sense of being able to do good, or at
least, to do a good job by creating better products for
the world.
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Prelude

For the next two decades, I successfully used these
skills, competences and values to help numerous
companies develop products and strengthen
their brands. My designer’s eye guided me, and
was my primary source for decision-making and
my main tool for step-by-step decision-making
processes. Using my designer’s eye, together with
great colleagues and pioneering clients, I helped
push out designed objects, and through branding
and communication activities, managed to create
pull from markets with eager consumers. I helped
business to grow, markets to be won, target groups
to be converted, product ranges to be extended,
packaging to be launched and new brands to be
placed at the front of consumers’ minds.
But then something happened. It gradually dawned
on me that great designs were no longer enough.
Achieving splendid intuitive products, with exquisite
details, aesthetically pleasing and beautifully balanced,
was no longer sufficient for me. I was not doing good.
I was good at designing that enabled businesses to
grow; but I was not contributing to a better world.
I found myself involved in boardroom discussions
about profits and how to maximise consumption of
the products I was part of creating. At the same time,
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I started to understand about the limits of the planet,
and began to worry about future generations. I
needed a different design practice, and it was for this
reason that I started my doctoral studies.
What had happened? I felt that the skills I had
acquired in college had become obsolete. The
competence I had obtained through my professional
career was no longer relevant and I lacked any
capabilities to do good. When I look back at my
design education, I now realise that its focus was
set on a different world and a different society than
what we are living in today. My professional career
was focused on completion, and on growth. What
I did was to search for perfect solutions with the
intention of delivering definite answers to our clients.
In the many design projects I participated in over the
years, I always ensured we supplied top-notch, fullyfledged, complete design solutions. With structure
and order, I controlled all the deliverables, which
resulted in satisfied clients, again and again. I can
see that I was good at it; but (unfortunately) it does
not work anymore. It does not work for me to be
part of producing yet another product put on Earth
for the purposes of growth and without any concern
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Prelude

for sustainability. Such business, to me, is doomed.
And as a designer, I can no longer invest my energy
and creativity in it. I predict that the designer’s eye’s
attention to detail will need to be complemented by
something. But why is it no longer enough? What are
the new skills I must gain? What knowledge is relevant
for me, as a designer? What could this alternative
design practice be? Setting out in my new endeavour,
on the academic path, I search for new answers. I
need new knowledge to help me find a different type
of designing. And if I do not want to be part of a
growth agenda any longer, what can I do instead?
With all these questions in mind, I sense that my
previous visual focus needs to be complemented with
other senses. I wonder, is the designer’s eye the most
suitable sensor for sensing actions and capturing
a complex world? Or could other human senses
be more appropriate for picking up these signals?
Could listening, rather than watching, be important?
And if this is the case, how does a designer listen?
What might it mean to be a DesignEar? And a good
DesignEar?
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CONCEPTS

Here, I introduce some useful concepts and how I view and use
them in the text. These are by no means definitive definitions, but
rather introductions to facilitate the reading of the text. Definitions
and backgrounds to most of them follow in the text.

Designing

To do design; the process of design

Design practice

Ways of carrying out design work, either as
a practising designer in for example design
agencies or corporate design departments,
or as a design researcher (or student) in
academic contexts.

Design research

To do academic research through design’s
own epistemology and methodology.

Design research
program

Links design practice with research
projects and guides designing for a
research purpose. Through its making in
design research projects, and through the
design practice, a design research program
also provides foundations for design
theory. Can be manifested as guidelines
for designing in a research context while
exploring issues of interest.

Design strategy

Wayfinding and direction for designing to
reach a desired vision.

Design doings

Actions carried out in designing.
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Design posture

Mindset, attitude and approach adopted

Practice elements

by designers in designing to guide thinking
and doing.
Practice-based
research

Research carried out through a practice in
search of articulating the tacit knowledge
in the practice. Practice-based research
and practical knowledge are relevant for
public servants such as nurses, teachers
and police officers, but also in artistic and
design research.

Practice-based
design research

Research carried out through the design
practice.

Practice

Ways of carrying things out, or performing
something habitually, for example a
professional practice.

Social practice

Ways we do things and carry out routinised,
mundane, everyday tasks, such as cooking,
commuting and washing.

Proto-practice

A new and alternative way of carrying
out a practice, tried out and tested as a
prototype of a practice in an everyday life
context.

Practitioner

Someone who performs a practice (also
called a practice carrier).

Performed social practices are constituted
by elements in three categories: materials,
competences and meanings, where representation in all categories is required for a
practice to be performed. Materials are the
things and artefacts needed to perform a
practice. Competences are the skills and
know-how required to be able to perform
a practice. Meanings are the social norms
and prevalent views about how to perform
the practice.

Sustainability
practice

Ways of performing sustainability actions in
everyday life, such as eating vegetarian food
(instead of meat), cycling to work (instead
of driving) and mending broken equipment
(instead of buying something new).

Sustainable mobility
practice

Ways of performing transportation, e.g.
commuting, in a sustainable manner, such
as using shared mobility resources like
public transport or other shared vehicles,
cycling, and walking.

Research
intervention

An intervention carried out to explore an
issue, for example sustainability issues.

Design research
intervention

An intervention with an issue in mind related
to everyday life with purposefully designed
systems including products and services.

Sustainability
intervention

An intervention with a sustainability
agenda. Can be with the aim to modify
individual behaviour (for example to nudge),
through markets (with economic incentives)
or with technologies (to disrupt).
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Practice intervention

An intervention made in everyday life to
reconfigure how practices are carried
out. Considered from a social practice
perspective, redefines sustainability issues.

Design-led practice
intervention for
sustainability

An intervention made in everyday life
through purposefully designed systems
that reconfigure practices in order to
explore these for sustainability purposes.

Transition

Complex system change, with a focus on
processes and how disruptive interventions
can support transitions.

Sustainability
transition

Change from an unsustainable system to a
sustainable system.

Transformation

Complex system change, with a focus on
the act of transforming which also includes
promoting individual motives and values to
support transformations.

Sustainability
transformation

Change towards a safe and just operating
space for humanity, within planetary boundaries and based on a social foundation.

Transformative

To be transformative is to have agency to
create transformation.

Transformational

To be transformational is to promote
continuous system change whilst striving
towards a clear vision.
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INTRODUCTION
This thesis is the result of my practice-based design research, and
here I introduce its structure. After a short Prelude telling my
personal story of how I came into research, I introduce in the present
chapter the overall research purposes and my research questions. I
then present some of the challenges faced by contemporary design
and articulate the contribution of the thesis, including the research
publications that form the backbone of the paper.
In the second chapter, I first describe some differences between
design processes in industrial design, strategic design and service
design, followed by the four cornerstones of my research: sustainable
design, co-design, transition design and practice-oriented design,
and some key differences within these fields.
In the third chapter, I present my methodological choices which
include practice-based design research and design research program
development.
In the fourth chapter, I present my proposed design research
program which can be considered as both a method and a result.
In the fifth chapter, I tell the stories of designing in the mobility
interventions that were my three research projects following the
structure of the proposed design research program. These are my
stories told from within the doings. As such, the projects instantiate
the design research program and at the same time become the
research results.
In the sixth chapter, I discuss the results, the three design
postures followed by the design outcomes of the projects. Thereafter,
I discuss some of the difficulties I encountered in my research. To
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conclude the discussion, I outline some propositions for further
research. Finally, I end with a Coda to complement the Prelude in
telling my story.

Many different strategies at several levels are needed to tackle current
sustainability challenges. For example, more people have to choose
sustainability practices, such as sustainable mobility practices, but
such transitions are not easily accomplished. Sustainability practices
are everyday routines that deliberately (or unintentionally) create
less environmental impact, such as eating vegetarian food, recycling
packaging, saving energy at home – for example, taking shorter
showers – and reusing consumer products such as clothing. When
it comes to transportation, sustainability practices include walking
and cycling, but also using electric vehicles and shared resources, like
public transport, car pools and mobility services. These are considered
sustainable mobility practices. Mobility is a concept that represents
the use of a mix of different modes of transport, and mobility-asa-service, as a bundle of these modes into easily accessible services,
has the potential to increase the use of shared modes (Ho et al., 2018;
Kamargianni et al., 2016). Mobility practices are engagements in recurrent
transportation activities, like commuting to work, doing shopping and
driving children to school and sports activities. Sustainable mobility
practices also include actions that reduce the need to travel, such as
working from home or at a nearby coworking space, or conducting
digital meetings instead of in person (Banister, 2008).
With different mobility practices that are social and embodied
practices, also come different socialisations and interactions with
environments (Brömmelstroet et al., 2017). Since transportation has major

environmental impacts, it is highly relevant to understand how to
reduce transportation and replace unsustainable mobility practices
with sustainable ones (IPCC , 2014). Furthermore, as mobility practices
are social and routinised activities in the everyday, it makes sense
to study these through engaging in social practice theories in order
to understand how these can be shifted and how sustainability
transitions can be supported. Everyday practices are formed by
systems of provision, on the one hand, and actors’ lifestyles, on the
other hand (Spaargaren, 2003). By putting social practices in the centre,
such as sustainable mobility practices, conditions for facilitating
these can be explored. In this thesis, I present my explorations in
sustainable mobility practices, in which I have encountered interesting
challenges and issues with these practices. Therefore, one purpose
of the thesis is to contribute with knowledge relevant to those who
are engaged in providing for sustainable lifestyles (in general) and
developing sustainable mobility systems (more specifically). For
sustainable mobility practices to emerge, conditions for them need to
be right, both lifestyle choices and systems of provision. In this thesis,
I explore how to design these conditions for sustainability practices.
Furthermore, since I am a designer, I have carried out my
research as practice-based design research. This means I have used
my design practice as a research method to explore sustainable
mobility practices. With practice-based design research, it is possible
to explore issues differently compared to other scientific research
methods, and rather than emphasising validity of data or repeatability
of experiments, this type of research is about transferability of these
explorations (Brandt et al., 2011). Using practice-based design research to
explore sustainable mobility practices, I contribute with practical
knowledge about how such practices are shaped. Since my three
research projects have been design-led practice interventions in
mobility, these doings are articulated from within. However, to
be able to explore sustainable mobility practices as a designer, I
needed to adjust my designing compared to how I had worked in
the past. Moreover, if design practice is to engage in designing for
sustainability transitions, I argue that alternative design engagements
are needed. To explore these alternative design engagements, I have
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Research purposes
In this section, I introduce the purposes of my research and the
research questions that guided the work. My overarching research
purpose was to explore ways of enabling sustainability transitions.
More specifically, the purpose was to explore how design as practice
can support these.

Introduction

developed a design research program. A design research program
is built from projects that are carried out, through the designing in
these projects, while at the same time it provides input to design’s
theoretical foundations, and as such it links practice with theory
(Redström, 2017). Therefore, and foremost, I present in this thesis my
contributions to the design field with articulations of tacit knowledge
from inside the design practice while designing conditions for
sustainable mobility practices. My purpose is to contribute to the
field of transition design with more nuanced design engagements
in order to reformulate design as a practice.

We have entered the Anthropocene (Crutzen & Stoermer, 2000), the era in
Earth’s history when the effects of human activity on the planet have
created a new geological epoch and humanity has become a global
force changing the planetary system (Steffen et al., 2015). Human impact
on the planet has dramatically increased since the 1950s, and as a
result there is now an urgency to find new ways of living on Earth.
This is the same period that has created and shaped the industrial
design profession. Industrial design has been part of establishing
consumption practices, primarily in Western societies, and is a part of
capitalism. Integrated World Capitalism (Guattari, 2000), the current form
of globalised capitalism, is so incorporated in societal structures that

it is hard to grasp, which does not facilitate development of alternative
approaches for how to live. Set in capitalism, in the Capitalocene
(Haraway, 2016), as an alternative concept for the Anthropocene, humanity
is committed to progress. However, this commitment is problematic
since it causes damaging environmental effects, and a transition
to a post-capitalist society is required whereby the prosperity and
wellbeing of the many should be prioritised (Mason, 2015). We need
to take steps away from focus on economic growth and transform
the logic of consumerism towards an economics where instead
meaningful prosperity can flourish (Jackson, 2017).
There are also challenges to enabling sociotechnical transitions
towards sustainability, where policy interventions to support such
transformations need to go beyond a focus on changing individual
behaviours or relying on the introduction of new technologies, to
instead attend to the dynamics of everyday practices (Shove, 2010; Shove
& Walker, 2010; Spaargaren, 2003). Since many of the current structures of
everyday life only support unsustainable practices, these policy
challenges occur both in enabling more sustainable lifestyles and
structuring systems for green provisioning (Spaargaren, 2003). Such
policies, where people’s practices and daily routines around travel,
food and clothing are starting points, need to be formulated from lifeworld perspectives (ibid.). Design, as concerned with everyday living,
has the potential to inform such policies and to play an important part
in such transitions since it can bridge between deep understanding
of everyday living and the shaping of providing systems.
Design has always been focused on future-making, with the
intention of shaping better futures and developing ideas for how
things ought to be (Simon, 1996). If the capabilities of design, instead
of remaining in the hands of capitalism and concentrating on
‘material and matters’, can instead be used for ‘matters of concern’
(Latour, 2008), tremendous potentials arise. There are already signs
of this shift taking place, and as Latour (2008) explains, there
are new possibilities for design: “From a surface feature in the
hands of a not-so serious-profession that added features in the
purview of much-more-serious-professionals (engineers, scientists,
accountants) … it has grown in extension – design is applicable
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Challenges
In this section, I present the challenges that I have aimed to address
with my thesis. These include, on the one hand, and at societal
level in the context of pressing climate change, how to enable
sustainability transitions, i.e. shifts to sustainable mobility practices.
On the other hand, and more particularly, I consider the challenges
that face design as a practice to be able to support these shifts.
However, the challenges for design as practice are intertwined
with many of the issues that cause climate change, which leads to
entanglements of challenges that are not easily addressed. Since I
am a designer, my main purpose is to address the challenges for
design as practice.

Introduction

to ever larger assemblages of production.” Perhaps the designer’s
most important role in the future will be to make the unthinkable
possible (Wood, 2008). At the same time, to envision alternative futures
with increasingly complex systems that include non-linear and
dynamic change processes, requires a combination of system and
process thinking (Urry, 2005). Furthermore, it is challenging to embrace
complexity and systems in transformations as design materials,
and design at this strategic level calls for additional capabilities
compared to consumption-oriented industrial design (Heskett,
2017). More knowledge about these strategic design capabilities is
needed in order to understand how design as a practice might
be reformulated, and it is my intention to contribute with such
reformulations. Furthermore, more knowledge is needed about
how to use everyday practices as design materials, and how design
as practice can bridge between understanding everyday practices
and providing systems for them in order to support sustainability
transitions. It is my intention to also contribute with knowledge on
the characteristics of such supplementing design engagements in
order to support sustainability transitions.

transitions. I started by asking: How can design as a practice
support sustainability transitions? However, as my doctoral studies
come to an end, my research questions are more directed towards
understanding how design as practice can support people’s everyday
practices to shift towards becoming more sustainable. At one level,
my research question is: How can design as a practice support
shifts towards sustainable mobility practices? However, since I am
specifically interested in what is required from design as a practice
and the design engagements needed when designing conditions
for sustainability practices, I pose the following research question:

Contributions
In my research, I have set out to explore how design as practice
can contribute to supporting conditions for sustainability practices.
I have carried out practice-based design research and developed
a design research program. In the thesis, I present three mobility
interventions. During my doctoral period of five years, I also carried
out two other design research projects that were more directed
toward developing and designing workshop materials that could
support alternative futures to be imagined. However, in order to
present the design research program more clearly, I have decided
not to include these projects in the thesis, even though I also used
my design research program in them.
As I developed the design research program, my research
questions evolved. To begin with, they were broad and directed
towards understanding design for sustainability and sustainability

I have explored this question through my design research program
as method, but the program has developed over the years to also
become the results and answers to my research question. RE-DO
Design Doings, Strategies and Postures articulate what I have
found to be the required reformulations of design as a practice
when designing conditions for sustainability practices. These
reformulations are my contributions to the design field, in general,
and to transition design, in particular. With RE-DO Design Doings,
Strategies and Postures, I argue that conditions for sustainability
practices can be designed, whereby shifts in mobility practices can
take place to support wider sustainability transitions.
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What reformulations of design
as a practice are needed
when designing conditions for
sustainability practices?

I also contribute with the five research publications included in the
thesis. These are the formally required results for a compilation
thesis. In the following, I explain what my specific contributions

were to each publication, and what each publication contributes to
the thesis. These pieces are on the one hand added on, as appendices
A-E, but at the same time form the backbone of the thesis, as it is
in their production that I (together with others) have formed the
knowledge related to my design research program. Presented here
are short summaries of each publication. For more details, see the
appendices. Since the design research program has evolved over
the years, it is not as clearly articulated in the publications as it is
in the thesis. In the presentations of the project results in chapter
5, I refer to the included publications where more details about the
designing can be found.

Publication A
Hesselgren, M., & Hasselqvist, H. (2016). Give car-free life a try:
Designing seeds for changed practices. In DRS2016: Design+
Research+ Society-Future-Focused Thinking. Design Research
Society.
This publication is based on the results from the project A Car-free
Year. In the paper, we focus on three different types of transportation
practices: daily commuting, regular travel to evening activities, and
occasional weekend and holiday trips. We discuss how different
stakeholders could influence people’s transport practices, enable
them to try new ones, and intervene at various tipping points in
life to support transitions towards more sustainable practices.
Furthermore, we argue that an important role for sustainable design
is to design enabling ecosystems, where all elements of practices
encourage sustainable practices.
I wrote this conference paper in collaboration with Hanna
Hasselqvist, and I had the main responsibility for framing and
writing the paper. I also presented the paper at the DRS2016
conference in the Sustainable Design track.
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Publication B
Hesselgren, M., Hasselqvist, H., & Sopjani, L. (2017). Design
strategies for exploring and bridging: Intersections of everyday life
and decision-making for sustainability. In Conference Proceedings
of the Design Management Academy (p. 189).
This publication is based on the results from the two projects A
Car-free Year and KTH Mobility Pool. In the paper, we present the
two different projects as cases and we discuss how the designing
was used to explore and bridge in different ways. We discuss how
a balance between strict and soft design strategies is required, both
in terms of engaging research participants in exploring real-life
interventions, and in terms of bridging results to decision-makers
as part of co-design processes.
I wrote this conference paper in collaboration with Hanna
Hasselqvist and Liridona Sopjani. I had the main responsibility for
framing, analysing differences between the cases and writing the
paper. Hanna contributed with the case description of A Car-free
Year and Liridona contributed with the case description of KTH
Mobility Pool. I also presented the paper at the DMA2017 con
ference in the track Design Creating Value at Intersections.

Publication C
Hesselgren, M., Eriksson, E., Wangel, J. & Broms, L. (2018).
Exploring Lost and Found in Future Images of Energy Transitions:
Towards a Bridging practice of Provoking and Affirming Design.
In DRS2018: Catalyst. Design Research Society.
This publication is based on the results from the research project
Empowering Energy Futures. Even though this research project
is not included as one of the projects described in this thesis, the
publication based on its results is included here, as it is in this
publication that we articulate a bridging practice for designing,
which is an important part of my design research program. In the
paper, we present how we developed insights from forerunners of
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sustainable practices into the ‘tangible-present-local’ that were later
used as departure points for ‘abstract-future-global’ in a provocation
workshop. We discuss how we designed trigger materials for this
collaborative workshop by balancing provoking and affirming design
and how this bridging approach can be used in future making.
I wrote this conference paper in collaboration with Elina
Eriksson, Josefin Wangel and Loove Broms. I wrote the main parts
of the theoretical framing, method, discussion and conclusions and
developed the analysis of the bridging practice. Elina contributed
with the results and Josefin with the introduction, and together
with Loove we all worked on framing the paper within transition
design. I also presented the paper at the DRS2018 conference in
the Transition Design track.

Publication D
Hasselqvist, H., & Hesselgren, M. (2019). Bridging citizen and
stakeholder perspectives of sustainable mobility through practiceoriented design. Sustainability: Science, Practice and Policy.
This publication is another result of the project A Car-free Year, in
which explored car-free living from three families’ experiences. In
this journal article, we present the results from the designing that
we carried out collaboratively after the car-free year had ended for
the families. We also present the results from our interactions with
stakeholders when presenting the design concepts that we developed
for how sustainable mobility practices could be facilitated. Furthermore, we argue that practice-oriented design concepts can bridge
learning perspectives and support decision makers to understand
how to influence sustainable mobility practices.
I wrote this publication in collaboration with Hanna Hasselqvist.
My main responsibilities were to collaboratively frame the analysis
to deepen our insights on differences in stakeholder perspectives.
I wrote the main parts of the method and discussion sections and
contributed with the theoretical framings on practice theories.
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Publication E
Hesselgren, M., Sjöman, M. & Pernestål, A. (2019). Understanding
user practices in mobility service systems: Results from studying
larger scale corporate MaaS in practice. Travel Behaviour and
Society. Special Issue: MaaS (Mobility as a Service).
This publication is a result of the Sustainable Mobility Services
Södertälje (SMSS) project. In this journal article, we present the
results from the first few months of the intervention whereby a
redesigned corporate mobility service system was implemented.
Furthermore, we use social practice theories as a lens for the analysis
in order to understand employees’ internal mobility practices. We also
present three levels of integration required for sustainable mobility
practices to develop and the concept of corporate mobility-as-aservice. Moreover, we argue that in-depth understanding of user
practices and co-design methods is required for designing mobility
service systems to be parts of sustainability transitions and to shift
employees’ transportation practices in sustainable directions.
I wrote this journal article in collaboration with Martin
Sjöman and Anna Pernestål. I had the main responsibility for the
publication and wrote the methodological framework, results and
discussion. Anna contributed with the introduction and Martin
with the setup and methods, and we collaborated on developing the
analysis and discussions of the implications of corporate mobilityas-a-service.

Additional publications
In addition to the publications included in the thesis, I have also
contributed to writing a number of other peer-reviewed publications
for research conferences and journals in relation to design, mobility
and sustainability:
Wangel, J., Hesselgren, M., Eriksson, E., Broms, L., Kanulf, G.
& Ljunggren, A. (2019). Vitiden: Transforming a policy-orienting
scenario to a practice-oriented energy fiction. Futures, 102440.
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Sopjani, L., Janhager Stier, J., Hesselgren, M., & Ritzén, S. (2019).
Shared mobility services versus private car: Implications of changes
in everyday life. In submission to Journal for Cleaner Production.
Sopjani, L., Janhager Stier, J., Ritzén, S., Hesselgren, M. & Georén, P.
(2019). Involving users and user roles in the transition to sustainable
mobility systems: The case of light electric vehicle sharing in Sweden.
Transportation Research Part D: Transport and Environment.
Special Issue: The role of users in low-carbon transport innovations:
Electrified, autonomous and shared mobility.

Hasselqvist, H., Hesselgren, M., & Bogdan, C. (2016). Challenging
the car norm: Opportunities for ICT to support sustainable trans
portation practices. In Proceedings of the 2016 CHI Conference
on Human Factors in Computing Systems (pp. 1300-1311). ACM.
Hesselgren, M., Hasselqvist, H., & Eriksson, E. (2015). A Car-free
Year: Providing vehicles for change. No 6 (2015) Nordes 2015:
Design Ecologies.

Pernestål Brenden, A., Hesselgren, M. & Bauer, D. (2018). Possi
bilities and barriers in ride-sharing in work commuting – a case
study in Sweden. In Proceedings of 7th Transport Research Arena
TRA 2018, April 16-19, 2018, Vienna, Austria.
Sopjani, L., Hesselgren, M., Ritzén, S., & Janhager Stier, J. (2017).
Co-creation with diverse actors for sustainability innovation. In
DS 87-8 Proceedings of the 21st International Conference on
Engineering Design (ICED 17) Vol 8: Human Behaviour in Design,
Vancouver, Canada, 21-25.08. 2017.
Ilstedt, S., Eriksson, E., & Hesselgren, M. (2017). Sustainable Life
styles – How values affect sustainable practices. No 7 (2017) Nordes
2017: Design+Power.
Sopjani, L., Hesselgren, M., Stier, J. J., & Ritzén, S. (2016). Aligning
Private and Public Domains for Sustainable Disruptive Innovation.
In proceedings of 17th International CINet Conference, Turin, Italy,
11-13.09 2016.
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DESIGN
FIELDS
To position my research, I start by providing the backgrounds to
each of the broad design areas: industrial design, branding and
strategic design, and service design. I then introduce the four
more specific design research fields upon which I have built my
research: sustainable design, co-design, practice-oriented design
and transition design. Further theoretical framing follows in the
methodology chapter, where I explain what type of knowledge can
be reached through practice-based design research. These fields
and framings form the foundation on which my research projects
and design research program rest. I describe some of the concepts
used within these design fields and their differences, and these are
introduced to provide a spectrum of theoretical foundations. I aim
to contribute to all four design research fields, and in order to do
so, I also introduce theories of collaborative learning, sustainability,
sustainability transitions and sustainable practices, since these are
foundational for the respective fields. However, I do not intend to
contribute directly to these theoretical fields.

Design backgrounds
Since I was educated in industrial design, worked as a design
practitioner in branding and strategic design, and now teach service
design, I have myself experienced shifts in each of the four fields of
design mentioned above. Here, I introduce some of the backgrounds
to and developments in these broad design areas. As Gardien et al.
(2014) argue, design processes are continuously developing, and as we
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move into the transformation economy, new design capabilities are
needed to deal with the challenges associated with a societal focus
on meaningful living and cooperation, and balancing individual
interests with collective ones (see Figure 1).

Industrial design as a profession was born in the 1930s in the
industrial economy, with mass-produced goods supporting mass
consumption. Industrial designers trained to balance mass pro
duction requirements with business know-how and user needs,
and brought aesthetic sensitivities to development processes that
in these early days were modernism’s expressions of order and
rationality (Sparke, 2010). Industrial design was also part of developing
systems, such as electrification through electric household
appliances, that allowed people to modernise their lives (Forty,
1986). Industrial design and modernism went, in that sense, handin-hand, and were part of the second industrial revolution. The
second industrial revolution used electric power, instead of the

water and steam of the first industrial revolution, for manufacture
of products and creation of systems. Relevant design processes
in this context were problem-solving ones, and as Simon (1997)
argues, design processes can typically assist professionals, such as
engineers, in finding preferred solutions to problems and show how
things ought to be in the future. To increase production efficiencies
and develop continued product improvements to sustain mass
consumption, is a relevant mode of value creation in the industrial
economy (Heskett, 2017).
From the 1960s, industrial design as a profession developed
further to include designing experiences and supporting branding
in adding emotional values to the functional values of products.
With these additional roles for design, brands were strategically
developed to deliver targeted experiences, suited for particular
lifestyles and certain market segments. In the experience economy,
market segmentations based on user experiences are fundamental
for design (Pine & Gilmore, 1998). To design for experiences, based on
these segmentations and selections, includes supporting brands
and branded products to be preferred over competitors, hence
motivating higher prices. Designing, together with branding, is
about strategic actions to support marketing activities. Here, to
create connections and relationships to brands, the role of design
is to develop knowledge of users and create value based on these
understandings. In the 1980s, there was a reaction to the rational
aesthetics of late modernism and focus on functionalism which led
developments of meaning-making design approaches and semiotics
(Krippendorff, 1989). For Krippendorff (2006), design in the ‘semantic
turn’ is about meaning-making processes, and designers facilitate
meanings to develop through designed products. Design approaches
focusing on understanding the specifics of design methods, such as
Schön’s (1983) reflection-in-action, also developed during this period.
According to Schön (ibid.), for design practitioners, to design means
to reflect in action, and on the experiences of the designer whilst
the design work is ongoing and afterwards, in order to analyse
the reasons for and consequences of actions. Schön’s reflectionin-action approach (ibid) is useful for user studies where users and
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Transformation Economy
Transformative design
Ethical value exchange
Collaborations
Knowledge Economy
Service design
Empowering creativity
Platforms
Experience Economy
Strategic design
Targeted experiences
Brands
Industrial Economy
Industrial design
Pride of ownership
Commodities

Figure 1. Adapted from Gardien et al., 2014.
Design areas in different economies with different value propositions.

Design Fields

environments ‘talk back’ to the designer, who then can reflect on
framing the problem at hand again in an iterative process.
Moving forward into today’s digitalised society, the third indus
trial revolution, or digital revolution, that started in the middle of the
last century has taken place whereby electronics and information
technology automate the manufacture of products and shape sociotechnical systems. Here, in the knowledge economy, where value is
created in open innovation processes building on user-contributed
knowledge together with expert knowledge, consumers are becoming
active prosumers who create their own content instead of relying on
professionally created content, and hence it becomes important to
design enabling platforms where this can take place (Gardien et al., 2014).
In the knowledge economy, design takes an integrating role, bringing
together users and experts, instead of remaining an assistant to
engineering or marketing. When designers are no longer placed above
users, but are instead brought together with users in communities,
open and collaborative modes of working can be fostered (ibid.). Rittel
and Weber (1973) proposed reconsidering the division of experts and
stakeholders when addressing ‘wicked’problems. Wicked problems are
those that are difficult or impossible to solve and for which there are
no objective answers.Yet, these are precisely the kinds of problems that
societal processes, for example urban planning, must deal with (ibid.).
For Rittel and Weber, to tackle wicked problems, such as those existing
in the knowledge economy, means developing and testing solutions
using iterative processes, not so much to solve the problem, but rather
in order to further explore the questions related to the problem.
Furthermore, in the knowledge economy, services play important
roles, both as delivering user experiences that facilitate people’s
lives, and as enabling platforms for creating and sharing content
and knowledge. With a ‘service-dominant logic’ of marketing (Vargo &
Lusch, 2004, 2008), provision of services, rather than goods, becomes the
focus for business development. With this approach, everything can
be considered as services and the split between tangible products
and intangible services is no longer necessary (ibid.). Therefore, to
design services rather than products, a different design approach
compared is needed. Service design is interdisciplinary, with links

to marketing but with its own designerly characteristics (Stickdorn &
Schneider, 2014). Service design thinking, with some of its principles of
being – iterative, co-creative, and holistic – focuses on understanding
the value of relationships between people, things and organisations
(ibid.). Such value creation is also useful in sustainability contexts.
When used strategically, design of product-service systems that are
coupled with pathways to sustainability show promising approaches
to how service design can be used for sustainability purposes, but
more introductions and upscaling of sustainable product-service
systems are needed to build further knowledge (Ceschin, 2012). Strategic
design for sustainability can reorient unsustainable production and
consumption practices through design of product-service systems
that purposely address the unsustainable (Manzini & Vezzoli, 2003).
In the emerging fourth industrial revolution, as described by the
World Economic Forum (Schwab, 2015), there are blurred boundaries
between the digital, physical and biological spheres. Design in this
transformation economy takes many different directions and includes
for example rethinking enabling platforms, often digital, to engage
citizens, where for example local networks can collaborate to develop
solutions for their own issues (Gardien et al., 2014). To find possibilities
for engaging with local and sustainable solutions, requires new
approaches to user research that moves beyond traditional field
studies to include living labs, home labs, and experimentations
in real-world settings (Liedtke et al., 2015; Liedtke et al., 2012). Moreover, new
transformative roles for design are needed to be able to detect,
amplify and spread grassroots initiatives that work locally, such as
car sharing between neighbours that can be supported by design of
digital platforms (Manzini, 2015a). Design in the transformation economy
also takes the opposite direction, from working bottom-up with local
initiatives, to involvement in top-down processes such as policy
making. User-centred design, service design and design thinking
are used by governments in policy labs for understanding citizen
perspectives and exploring problems (Kimbell, 2015). In this strategic
design practice and through applying design principles in policy
making, issues and problems are explored, and participants are
co-researchers, whereby policy making is considered as collective
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learning (ibid.). Design thinking is central in this strategic design
practice (ibid.), though not how it has been popularised by Brown
(2008, 2009), where design thinking has become an organisational
process to stimulate innovation, nor through repressing the embodied
knowledge of design practice to favour thinking (Tonkinwise, 2011). Instead,
Kimbell (2011) argues that design doing, design making and design
acting should be emphasised also in design thinking to acknowledge
what is unique to designers’ practices. Other call this a ‘Return
on Design’ (Amatullo, 2015), recognising the uniqueness of designing.
Kimbell (2011) summarises that design thinking has been proposed
in several ways by different research fields: as a cognitive style, a
general theory of design, and an organisational resource. Kimbell (ibid.)
argues that instead of these suggestions of what designing could be,
to focus on design as a practice, whereby designing becomes sets of
routines emerging in contexts. To consider design-as-practice helps to
understand designers as situated within its practice, and furthermore,
it acknowledges the role of material objects in constituting design
practices, such as designs-in-practice (Kimbell, 2012). Moreover, Kimbell
argues that with a practice approach to design, the designer is no
longer the main agent, or in control, but is instead a carrier of a
situated set of practices, engaging in materials. In my research, I
explore design-as-practice in the transformation economy, and what
reformulations of design-as-practice are needed when designing
conditions for sustainability practices. Furthermore, I investigate how
this design practice can bridge embodied bottom-up understandings
of everyday life with top-down policy making.

Sustainable Design and Design for Sustainability
As a design researcher, I am interested in using design to address
sustainability issues and to be part of the sustainable design research
field. This field has evolved over the years (see Figure 2), and is still
evolving (Ceschin & Gaziulusoy, 2016). Sustainable design includes a whole
array of levels, starting at a product design level where approaches
include eco design and cradle-to-cradle design (Ken et al., 2008). Expanding
to the product-service system level, design aims at an integrated
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system level, building further from the product level. At this productservice system level, the focus is on value creation and a systemic
approach to how economic value can be decoupled from resource use
(Manzini & Vezzoli, 2003). At an even higher level, design for sustainability can
be at a spatio-social level where, for example, design for sustainable
social innovation emphasises combinations and collaborations of
existing resources in communities, such as facilitating neighbours to
connect with each other to solve neighbourhood issues (Manzini, 2015a). In
this bottom-up approach, design can help to spread sustainable ideas
from local communities to wider audiences. At the next, even higher
level, design activities take place at a socio-technical system level,
with attention to integration of technical systems in social contexts
and how these innovations can be part of sustainability transitions.
At this level, the focus is on understanding system change and how
design can be part of supporting socio-technical changes. With my
thesis, I aim to contribute to this field of transition design (Irwin, 2015).

Socio-techical
system level

People

Design for
Sustainable
Social
Innovations
Design for
Sustainable
Behaviour

Design for
System Innovations
and Transitions

Sustainable
Product
Service
System
Design

EcoDesign
Cradle-to-cradle
Design

Spatio-social level

Product service
system level

Product level

Technology
Insular

Systemic

Figure 2. Adapted from Ceschin & Gaziulusoy, 2016.
Sustainable design development from insular to systemic, from focusing on
technology to people, and from concerned with innovations at product level
to socio-technical system level.
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To design in this field, there is a need to clarify the differences
between ‘sustainable’ and ‘sustainability’, and both terms have various
definitions. The term ‘sustainable development’ is more widely used
by the public and private sectors, whereas ‘sustainability’ is favoured
by NGOs and academics (Robinson, 2004). One of the reasons for this
divide in usage, as Robinson puts it, is that development is seen as
synonymous with growth and is therefore in line with an agenda of
continued economic growth, well suited for the public and private
sectors, whereas NGOs and academics often aim to challenge the
current system and instead put emphasis on humans being able
to continue to live within environmental constraints. One of the
most well-known definitions of sustainable development is found
within the Brundtland Report, which was developed by the UN
Commission on Environment and Development at the end of the
1980s. It defined a sustainable development which “meets the needs
of current generations without compromising the ability of future
generations to meet their own needs” (World Commission on Environment and
Development, 1987, p.23). Robinson (2004) argues that much of the criticism
of this definition lay in the division of environmentalist approaches.
There are, according to him, two opposing views that have very
different approaches to resolving sustainability issues, where one
favours incremental steps with development of technology and institutional reforms as solutions to sustainability issues, and the other
calls for more radical changes including challenging where power
is situated and the current economic global system. Furthermore,
Robinson (ibid.) suggests that perhaps both sides are needed, whereby
the technical fixes and efficiency gains can be a starting point but
must be followed by addressing distribution, consumption and
wealth in order to develop wellbeing for all.
Building further on the terms sustainable and sustainability,
design for sustainability is more open than sustainable design and
also acknowledges that sustainability problems have ambiguities and
power issues that need to be considered when designing, whereas
sustainable design is more pragmatic and straightforward, which
can sometimes be misleading (Findeli, 2015). Design for sustainability
can also involve designing for a good life within ecological means,

which goes beyond sustainable development to also include wellbeing (Boon, Wever, & Quist, 2015). I prefer to use the term ‘sustainability’,
and ‘design for sustainability’ rather than ‘sustainable design’, since
my research interest is in explorative designing for the purposes of
wellbeing rather than pragmatic designing geared towards technological solutions.
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One important concept with regards to sustainability is planetary
boundaries (Steffen et al., 2015). The concept presents nine planetary
boundaries within which humanity can operate safely that were
calculated by a large group of researchers from many different
fields and agreed upon across several sectors. This framework can
be considered rather successful as a unifying approach between
many different stakeholders, including politicians, and it has become
non-controversial to adopt. The planetary boundary framework is
a scientifically based approach to defining the planet's current state
and limits. However, it does not say anything about how society
should develop, but instead deliberately leaves this to political
decision makers. As a continuation of the planetary boundaries
concept that was first introduced in 2009, and a move towards the
development of a just society for all, the NGO Oxfam developed
a discussion paper in preparation for the UN Conference on
Sustainable Development in 2012 in Rio. As a complement to
the planetary boundaries, this framework also builds upon the
Brundtland Report and defines a new model of prosperity “which
delivers economic development, respects planetary boundaries,
and has equity at its heart” (Raworth, 2012). The visual framework,
shaped like a doughnut, depicts a safe space for humanity in
between planetary boundaries and social boundaries. To sink
below social boundaries, humanity would be deprived; to exceed
planetary boundaries, environmental degradation would occur (ibid.).
However, as opposed to the Brundtland Report in which economic,
social and environmental sustainability are considered to be of the
same relative importance with the intention to be balanced, the
doughnut framework places the social element at the centre and the
environmental as a ceiling, leaving an area for economic activities in

between. Economic sustainability is thereby not considered relevant
to discuss unless it sits between the planetary and social boundaries.
This is a different approach to the planetary boundaries with clear
hierarchical thinking that can be viewed as more political. Since the
framework is presented by an NGO, as opposed to scientists and
researchers that developed the planetary boundaries, it is permitted
to have a more political agenda. The doughnut framework has also
gained widespread acceptance and has been received as a welcome
complement to the planetary boundaries by scientists and politicians.
Furthermore, at the 2012 Rio conference, the UN introduced the 17
Sustainable Development Goals (SDGs) which were then ratified
in 2015 by all UN member states. Awareness of the SDGs has
increased with the help of a visual communication system created
by graphic designer Jakob Trollbäck and his team. However, given
that the SDGs are written in UN rhetoric, their implementation is
not always easy and many of the targets interact with, and sometimes
even counteract, each other (Weitz et al., 2018).
Furthermore, there are opposing views in sustainability research as
to whether economic sustainability has to be subjugated to environ
mental aspects. In economics, natural resources and human capital
are interchangeable and economic growth can be achieved even if
there is scarcity of natural resources, simply by adding more human
ingenuity (Becker et al., 2015). Moreover, according to Tainter (2011), as
societies evolve and develop, more complexity is naturally added.
However, with increased complexity there can be long-term damage
to the environment, and the extra costs of added complexity need to
be evaluated. Hence, questions to ask, according to Tainter (ibid.), when
defining sustainability in a particular context should be: sustain what,
for whom, for how long and at what cost? Sustainability is therefore
not a stable ideal condition, nor a desired end-state, but rather a
process of continuous adaptation (ibid.). In my view, this dynamic and
active approach is needed when designing for sustainability, and I
understand that design needs to critically examine sustainability and
to embrace change as continuously transformational.
The process view on sustainability resembles Robinson’s (2004)
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argument that sustainability should be considered as an integrating
concept whereby social dimensions are integrated with biophysical
ones. This calls for transdisciplinary thinking across different fields
and sectors, with actors cooperating and forming partnerships in
order to address sustainability challenges (ibid.). Robinson further
argues that sustainability calls for thinking across temporal scales,
where present is linked to future. Robinson also claims that what
we need is not one single successful approach to sustainability,
but instead new forms of social learning. In his view, sustainability
should be seen as a process, rather than an end-state, encouraging
the expression of multiple views and the use of experimental
practices whereby possible preferred futures can be tried out, for
example in exhibitions (ibid.). I agree with Robinson, and with this
view on sustainability, I see potential for practice-based design
research, including its methodology, methods and tools, to be useful
in issue-driven processes. As Robinson (2008) argues, issue-driven
interdisciplinarity can be a fruitful collaborative research approach to
address sustainability issues by engaging stakeholders from outside
academia in the research process. With this active and curiositydriven agenda (ibid.), future scenarios can be co-created by including
those who are affected by the issue and changes in its conditions.
In my view, conducting issue-driven interdisciplinary research as a
design researcher has great potential. Since designing is inherently
explorative in its methods, it can help to openly explore sustainability
issues by, for example, developing scenarios where questions can be
revisited. Furthermore, designing collaboratively has the potential
to integrate stakeholder perspectives by, for example, revealing
problems and concretising abstract thoughts.

Co-design and Participatory Design
With an interest in carrying out issue-driven interdisciplinary
research (Robinson, 2008), I found an inclusive and collaborative design
approach necessary. Co-design, as a design research approach, has
a participatory mindset whereby users are included as partners in
the research process (Sanders, 2008). This partnership can be formed
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with different purposes and aims (see Figure 3) and various design
research approaches are concerned with different timescales (Sanders
& Stappers, 2014). As Sanders and Stappers explain (ibid), service design
and social design are examples of design areas that aim at serving,
and form partnerships by designing with users. Meanwhile, they
argue that critical design and design interventions are examples
of design research approaches that instead aim at provoking and
are thus oriented towards designing for users, but with less active
partnerships with users (ibid.). In the middle ground between these
two approaches is a design research area that includes design fiction
and transition design, where the overall aim is engaging users. Both
design fiction and transition design are concerned with the farthest
away point in time, the speculative future, whereas the other two
areas deal with either the near future or the world as it is. Design
fictions are often created also to be provoking, whereas my research
field of transition design, whilst being engaging, can also aim towards
serving. Furthermore, Sanders and Stappers (2014) suggest that a
bridging practice in co-design can be helpful for designers. This
bridging practice is used in co-design as an activity to discuss with
workshop participants their present situations whilst referring to
their past experiences of a service or a product, or an everyday
situation, and then to collaboratively envision future possibilities
and aspirations. The movement between past, present and future
can be a way to release participants’ creativity in generative
workshop sessions (Sanders & Stappers, 2012). The move between tell,
make and enact is also useful for workshop participants to be
able to express how they want to live in the future (ibid.). I find this
bridging practice relevant for transition design, since it can be
useful for engaging workshop, and research, participants and in
particular for moving between timescales of the here-and-now in
the world as it is, and the there-and-then in a speculative future.

Social
design

User
experience

Service
design

With

Figure 3. Adapted from Sanders & Stappers, 2014.
Areas of design research and practice, engaging in the world as it is, in the
near future, and in the speculative future, by either designing with users
aiming at serving, designing for users aiming at provoking, or designing aiming
at engaging in between.

With a co-design approach that forms partnerships with users to
engage them, and encourages ‘doing first’, learning takes place
throughout the process (Mintzberg & Westley, 2001; Sanders & Stappers, 2012).
Learning-by-doing pays attention to many different layers of
knowledge, including tacit knowledge. Tacit knowledge is knowledge
we have, for example about a practice, that is difficult to express
verbally since it is embodied (Sanders, 2002). However, through reflec
tions-in-action, and on-action, this knowledge can be accessed and
used to foster a research culture of openness and ambiguity which is
helpful when trying to understand complexity (Mintzberg & Westley, 2001).
Furthermore, involving users in design processes can enable them to
express their aspirations and dreams for futures whereby languages
for alternative futures can be developed (Sanders & Stappers, 2012). When
engaging with users, there is also an agreement to acknowledge all
people as creative (ibid). To release creativity, such as in generative
sessions where future possibilities are co-created, different types
of thinking and decision making need to be encouraged (ibid). To
complement rational thinking and decision making, where ‘thinking
first’ is followed by decisions, it can be useful to introduce ‘seeing first’
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and ‘doing first’ approaches (Mintzberg & Westley, 2001). As Mintzberg and
Westley (2001) explain, ‘thinking first’ is mainly used within science
and appropriate when the issue is clear and the context is structured,
but there are limitations to this strategy when dealing with complex
issues and when creating future options, such as making business
plans or entering new business fields. ‘Seeing first’ is more related to
the arts, and works best when many elements have to be combined
into creative solutions, such as in product development or when
a vision can be communicated to be seen. Finally, ‘doing first’ is
typically used in crafts and design, and this is particularly useful
when a situation is novel and confusing, such as when disruptive
technologies enter a field, or when addressing complex issues such
as sustainability. When following this third approach, making and
trying out alternative solutions are important activities (ibid.) and
the focus is on experiences rather than facts (as in ‘thinking first’)
or ideas (as in ‘seeing first’). I have found that to collaborate using
an active ‘doing first’ approach, paired with reflection-in-action, is
useful to explore research participants’ experiences of their trials
and doings. With this approach, tacit knowledge can be teased out,
both about sustainability practices performed by others, and about
design practices carried out by myself.
The integration of experiences and reflections on these is a method
of experiential learning, promoted and elaborated by for example
Kolb (1984). Kolb defines learning as “the process whereby knowledge
is created through the transformation of experience” (Kolb, 1984, p. 38).
This view of how learning takes place connects with learning-bydoing while designing, since both of them highlight the need for
reflections based on experiences from actions in order to learn.
As Schön (1983) describes, learning-by-doing is a way to articulate
knowledge. Furthermore, he argues that to be able to articulate
a practice, such as the professional practices of architecture or
design, there is a need to engage with the practice, and to reflect
in, and on, its actions. Through this reflection, tacit knowledge of
the practice can be teased out. This approach is foundational to
practice-based research and is widely used by design, architecture

and artistic research scholars. When designing and articulating my
design practice, I engage in reflection-in-action in order to access
the tacit knowledge of the design practice.
However, since co-design is carried out together with others,
several learning opportunities arise. It is not only I, as a researcher,
who learns from my own experiences, but users and stakeholders
involved in collaborations can also learn, and I can learn collabo
ratively with them. Argyris (Argyris, 1991), and Argyris and Schön (Argyris
& Schön, 1974), build further on Kolb’s experiential learning and in an
organisational context they argue that single-loop learning takes
place when reflections on actions occur and when corrections
of the actions take place as a result. Furthermore, they argue
that double-loop learning can enable actors to learn about their
learning whereby they can also question their own actions and the
assumptions behind these. Double-loop learning is more difficult to
achieve, for example in professional environments, as it requires a
willingness to look inward (Argyris, 1991). When users and stakeholders
are invited to co-design, they are invited to learning spaces where
double-loop learning can take place, enabling changed actions; but
this is not always easy, and it is not certain that they will manage
to reflect on their learning in these spaces. For transformations
in society that involve changes in norms and values, triple-loop
learning is required, involving critical reflection on the reflections
on learning, which is useful in anticipatory learning that is forwardlooking (Tschakert & Dietrich, 2010). To create change for sustainability,
where sustainability is viewed as a continuous process rather
than an achievable end-point (Robinson, 2004), learning is crucial, not
necessarily only on the individual level but also as a participatory
and social activity (Sahakian & Wilhite, 2014). Social learning that includes
participating in social practices, where both mind and body are
engaged, is a situated learning in communities of practice (Lave, 1991;
Lave & Wenger, 1991). For example, learning in a community of practice
can be to learn about sustainable mobility practices through joining
and engaging in a car pool. This type of learning, which is not about
filling minds with knowledge, but instead engaging minds and
bodies with learning, leads to practical knowledge that can be useful
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when striving to engage people in sustainability practices (Sahakian &
Wilhite, 2014). To provide opportunities for people to engage in specific
social practices that are set in the here and now, such as cycling to
work – rather than distant and abstract, such as ‘saving the planet’–
will be more meaningful to many people (ibid.). This is a different
approach to learning than the individually focused one articulated
by Kolb (1984) and Schön (1983), and is relevant when designing
for sustainability practices whereby practitioners learn from each
other and learn new practices by engaging in them. In practice
interventions, participants can engage in this type of embodied
learning in communities of practices. However, to complement
this, I also find double-loop learning useful since my research
interest is to explore how designing can facilitate between different
stakeholder perspectives. With double-loop learning, stakeholders
involved in issue-driven interdisciplinary research can be invited to
learning spaces to reflect on their own learning, and also to learn
from others’ experiences. Moreover, I find a reflection-in-action
perspective useful both for myself as researcher, to articulate design
practice, and for participants engaged in practices, whereby their
own reflections can encourage their sustainability engagements
and facilitate a more active stance as citizens. Hence, learning that
takes place in communities of practices can be supported with
reflections-in-action.
With an open and action-oriented mindset, experiments in everyday
life can be useful as practice-based design research methods. The
use of living labs is one way of conducting research in the field
and in everyday life. As opposed to experiments constructed in
a laboratory, living lab activities take place in real-world contexts
(Liedtke et al., 2012). However, the living lab is different from field studies
in that it is staged, combining research in real homes with testing
of new solutions, and it can support the generation of user-driven
knowledge and innovations (ibid.). Living labs have proved effective
for investigating the development and deployment of innovative
sustainable product-service systems, since they centre on the user
and involve long-term research (Liedtke et al. 2015; Liedtke et al. 2012). When

living labs are set up as collaborations between users and multiple
stakeholders (for example, from organisations and academia), they
can act as instruments to change users from passive consumers to
active prosumers (Kareborn & Stahlbrost, 2009). Since I am interested in
understanding the complexities of sustainability, and in line with
the ‘doing first’ approach mentioned above, I have found this active
user-centred approach useful in my research. Living labs can be
one way to explore situated everyday lives from where knowledge
about the everyday can be built.
An alternative way of researching everyday life is through
interventions. These can be set up as designed systems of product
and services that intervene in everyday life. New or purposely
changed configurations of social-material constellations, such as
the introduction of a pool of vehicles at a workplace, can disrupt
everyday practices, which can open up new design spaces. To
research through interventions is an action research approach,
or a participatory action research approach that includes users in
knowledge creation. In action and participatory action research
approaches, both participants and researchers engage in problemsolving activities with the intent to take further actions and change
situations (Cassell & Johnson, 2006; Eden & Huxman, 1996). Not only do these
methods encourage openness but they also foster a research
culture of inclusiveness and collaboration. To do action research
is to co-create knowledge with people, and not on people (Bradbury,
2015). Interventions created and studied in action research are often
implemented with the desire to understand situations as well as
to improve them. Similarly, participatory design approaches have
traditionally emphasised empowerment and provision of resources
for workers to actively solve their problems (Bødker et al., 2000). More
recent participatory design approaches have moved away from a
sole focus on activities at workplaces towards engaging in design for
public spheres (Björgvinsson, Ehn, & Hillgren, 2012; Ehn, 2008). In these actionoriented research approaches, designers can have facilitating roles,
without necessarily aiming to reach consensus, but instead to reveal
differences in perspectives of participants and stakeholders. I have
found a facilitating role – exploring differences rather than striving
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for consensus – more useful as design researcher than as a design
practitioner since it has helped me to identify problems rather than
find solutions. Furthermore, it is a necessary position to take when
involved in researching the complexities of sustainability, where the
illumination of possibilities rather than straightforward answers are
desirable research complements (Stirling, 2008). With design’s explorative
practices, and thinking across temporal scales, possible desirable
futures can be tried out, for example in scenarios. Designers can also
facilitate dialogue around these possibilities to bridge understanding,
which can in turn support collaboration between stakeholders for
dealing with sustainability issues. Empathy for others and respect
for differences is key for successful collaboration (Sennett, 2012). I have
found that when designing conditions for sustainability practices,
illuminating differences in perspectives is a first step towards
creation of rewarding collaborations.

Practice-Oriented Design and Design with Practices
To be a designer is to be curious about people in their everyday lives.
As a design researcher, I am interested in understanding what takes
place in the everyday. Social practice theories comprise a research
field with a focus on people and their everyday practices. There is not
one mutually agreed social practice theory, but rather a whole field
of somewhat competing theories. However, with a social practice
lens to understand the world, the focus is on understanding how
practices are produced, reinforced or disrupted, and also changed.
Practices are bundles of human activities linked to structures (Schatzki,
1996). Furthermore, practices are routinised activities carried out
in everyday life, with several elements connected to each other
(Reckwitz, 2002). Practices can be divided into three different types
of elements: materials, meanings and competences (Shove, Pantzar, &
Watson, 2012). Material elements are tangible objects and technologies;
meanings include shared beliefs and social norms that surround the
practice; and competences refer to the individual skills needed to
perform a practice. Practices consist of both doings and sayings,
and when analysing practices, both of these need to be considered
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(Warde, 2005). When

using social practice theories for approaching
research, the attention is on how people live their everyday lives
and their daily routines around such things as food, travel and
leisure. A large proportion of energy consumption is related to what
people perceive as their normal ways of performing these daily
routines (Shove, 2004). When aiming to reduce energy consumption to
support sustainability transitions, it is important to understand these
quotidian routines, the doings and what constitute them, and how
these evolve and change over time. The reproduction of practices is
carried out through technologies, infrastructures and sociotechnical
systems and, as Shove (ibid.) argues, practices are scripted and
structured by technologies. Furthermore, Shove (ibid.) suggests that
attention should be paid to the dynamics of practices, and how
and why they develop, in order to understand how fewer energy
resources could be required and energy consumption reduced.
Since designers participate in developing technologies and forming
sociotechnical systems that script practices, a practice-oriented
design approach can contribute to investigating the influence of
practices on energy consumption (Kuijer, 2014). Therefore, practiceoriented design is a useful approach when aiming to contribute to
design for sustainability. Furthermore, with practices as the design
focus, there is attention given to both materials and technologies,
and to lifestyles which encompass meanings and norms. Designers’
capabilities can deal with both sides, with for example industrial
design and service design on the technology system side, and
strategic design and branding on the lifestyle side.
If more sustainable futures are to become possible, substantial
changes to living will be necessary. It is clear that people’s behaviours
and lifestyles affect the opportunities for social development in
sustainable directions. People’s possibilities to live more sustainably
and change their behaviours to be more sustainable are far from
straightforward, since individual behaviours are embedded in social
and institutional contexts (Jackson, 2005). Sustainable living is therefore
not only about the individual’s choices in everyday life and their
consumption behaviours, but also about the connecting systems
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of provision and the structures surrounding the individual (UNEP,
2016). To be able to encourage people to embrace more sustainable
lifestyles, it is necessary to understand the influencing factors
and how individuals relate to and create connections with these.
According to UNEP (ibid.): “A ‘sustainable lifestyle’ is a cluster of
habits and patterns of behaviour embedded in society and facilitated
by institutions, norms and infrastructures that frame individual
choice, in order to minimize the use of natural resources and
generation of waste, while supporting fairness and prosperity for
all.” Social practice theories can be helpful as a lens through which
to understand how lifestyles are formed from outside the individual,
and how choices are influenced. An individual’s lifestyle can be
defined as the set of social practices embraced by them, together
with the connected narrative and stories (Giddens, 1991).
Using practices as a unit of analysis, rather than the individual,
reveals different possibilities for policy making when aiming to create
changes in sustainable directions (Spaargaren, 2003). As Spaargaren (ibid.)
explains, social practices and lifestyles are twin concepts whereby
practices are constructed in the middle between lifestyles and systems
of provision (see Figure 4). Taking social practices as a unit of
analysis, the individual’s responsibilities, and possibilities, regarding
sustainability changes are in direct relation to social structures and
how well systems of provision manage to reach and link with the
individual. These systems of provision can therefore enable, and
empower, people to live more sustainably, but they can also obstruct.
This model of structuring practices between actors’ lifestyles
and systems of provision has great potential when designing for
sustainability. I argue that with practice-oriented design, and with
practices as unit for design (Kuijer, 2014), not only as unit of analysis,
the attention is on both systems and lifestyles. By designing with
practices as unit for design, and with an interest in sustainability, on
the system side, design efforts go into providing more sustainable
systems, and on the lifestyle side, into encouraging more sustainable
values. However, I argue that sole attention on either side will not
be enough for sustainability practices to emerge, but rather an
integrated perspective with practices in focus is required.

S

Leisure

Figure 4. Adapted from Spaargaren, 2003.
Social practices, such as travel, are shaped by structures with systems of
provision and by actors with their lifestyles.

A practice lens can be used to understand everyday lives in many
different aspects, not only peoples’ mundane lives at home, but
also professional practices (which certainly can also can be mundane and routinised) such as design practices (Kimbell, 2011; 2012) or
strategizing practices (Jarzabkowski, 2004; Kaplan, 2008) as well as learning
practices (Lave & Wenger, 1991). Practice theories are not about making
predictions, but are useful for explaining principles and articulating
particular relationships or enactments of routines (Feldman & Orlikowski,
2011). A practice paradigm, stemming from sociology in the 1970s,
is well suited to provide a balanced approach that complements
currently prevailing individualist and systemic approaches in policy
making (Shove, 2010; Shove & Walker, 2010; Spaargaren, 2003, 2011). With a balance
between attention to structure and agency, a top-down structuralist
approach, and the bottom-up dynamics of individuals co-shaping
practices with objects and technologies, it can be possible for policy
interventions and governance to transform existing unsustainable
patterns of consumption into sustainable practices (Spaargaren, 2011).
Hence, social practice theories can be used at a multitude of levels,
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and for different spheres (the public, private and third sector), to
understand and analyse the roles of technologies and products, as
well as values and cultural aspects, that co-shape everyday lives. As a
designer working on introducing new technologies, service systems
and products, and who wants to contribute to favouring conditions
for sustainability practices, I argue that using practices as the unit for
design is key where I, as a designer, can carry out, not only analysis
and understanding of roles, but also actively engage in system design
and support on the lifestyle side, that hence will configure practices.
In practice-oriented design, practices are used as the unit of design
(Kuijer, 2014; Kuijer & Jong, 2012; Kuijer, Jong, & Eijk, 2013). When practices are used
as the unit of analysis, it is a matter of investigating practices, how
they have evolved and how they are performed (Kuijer & Jong, 2011). In
practice-oriented design, with practices also as units for design, the
purpose becomes to find opportunities for changing practices, and
hence this design approach has a proactive mindset rather than a
depictive one, as is traditional in social practice theories (ibid). There
are many designerly ways of taking this more active approach to
studying changed practices, such as experiments, living labs and
different types of interventions (Kuijer & Jong, 2011; Strengers & Maller, 2015). In
practice-oriented design, attention is given to how materials, meanings
and competences are configured together and how new links can be
created between them. When unfamiliar elements are introduced,
this can cause a ‘crisis of routines’ (Reckwitz, 2002) and existing practices
can be reconfigured into novel variations. Reconfigurations like
these can constitute ‘innovations-in-waiting’ or ‘proto-practices’
(Shove & Pantzar, 2005). To explore everyday life, I have found it a
useful research approach to deliberately cause reconfigurations of
sociotechnical systems in order for proto-practices to emerge, and by
understanding these, to also understand how practices can be made
more sustainable. With this action-oriented research approach, I argue
that reconfigurations do not have to be limited to offer only new
material elements, but can also include provision of new meanings
and competences, and opportunities for people to renegotiate their
own links between these and as such re-orient their practices. This can
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be further conceptualised as in workshops providing for experiments,
or rehearsing possible futures as if they were present, and through
this process of experimentation, allowing for new relations between
people, and people and things, to form (Halse et al., 2010). Another way to
conceptualise re-orienting is that it initiates processes of unlearning
and relearning (Berkhout, Hertin, & Jordan, 2002; Robinson, 1988; 2003). Scenarios of
possible futures can act as ‘learning machines’ (Berkhout, Hertin, & Jordan, 2002)
and I consider these as learning spaces where re-orienting can take
place. By framing scenarios as learning machines, reconfigurations of
everyday life can be represented and when discussed as possibilities
for futures, they can destabilise what is taken for granted in order to
re-orient future actions.
Social practice theories use practices – which are not synonymous
with doings – as a concept to enable analysis of individual moments
and actions in order to understand how patterns of doings are
orchestrated and reproduced over time and across spaces (DiSalvo et
al., 2013). Performances of practices emerge in specific relationships
between people, things, resources and meanings, but they can also
be disrupted, transformed and replaced with new constellations.
To use practice theories as tools for analysis is to try to understand
these specifics and at the same time to grasp how practices endure
over time and are distributed across space. With a participatory
action-based design approach and with the intention to change
practices into more sustainable ones, I have found it important to
work with dynamic constellations of elements of practices as design
material. With understanding of practice changes in time and space,
explorations of more sustainable future practices can be made. Even
though practices cannot be designed, conditions for them can be
strategically orchestrated whereby more sustainable ones can be
favoured. To design with practices, the designer pays attention not
only to materiality and things, but also to people, competences
and meanings. To encourage sustainable practices, and lifestyles,
sustainable products and services can be developed and offered to
markets and customers. However, there are plenty of examples of
how, despite these being available, people still refrain from changing
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their consumption patterns (Hargreaves, 2011). Research shows that it
is difficult to establish behaviour changes even with substantial
governance initiatives, and these initiatives often fail as they place
responsibilities on the individual without taking into account the
surrounding systemic structures (Shove & Walker, 2010). Complementing
the individual approach, and locating behaviour within the system
of people’s everyday lives in infrastructures and institutions, and
not as an externalised factor (Shove, 2010), a social practice lens can
be used to take snapshots of practices in order to reflect on how
they are performed. With this practice approach, the individual is
as important as the structuring system and both need to be targeted
with sustainability initiatives. I argue that a participatory actionbased design approach in designing with practices for sustainability
can be deliberately focused on replacing unsustainable practices
with more sustainable ones by supporting conditions for them. In
this approach, design activities are directed to enable practitioners
to make sustainable lifestyle choices as well as providing systems
within which sustainability practices can be performed. I argue
that this integrated design approach should also include a focus
on enabling practitioners to be active and reflective, as opposed to
passive consumers. Passive consumers consume resources, whereas
active users reflect in their everyday lives and on their lifestyle choices
whereby they can actively adopt sustainability practices. However,
this requires a focus on learning with continuous transformations as
purpose encouraging reflections to cause shifts.

Transition Design and Design for Transformations
As a design researcher, I can see that the social changes required for
more sustainable futures to develop are complex and vast. At the same
time, positive future narratives and visions of sustainable futures are
often lacking. The most important ‘leverage points’ (Meadows, 2009) for
system changes are those that intervene at people’s mindset level,
where shared ideas in the minds of society and assumptions about the
world among individuals are developed. As we strive for sustainability
transitions, the hundred-year cemented paradigm of modernism,
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including its narratives of convenience and efficiency, needs to be
replaced (Shove et al., 2012). However, paradigmatic changes (Kuhn, 1962) are
incredibly difficult to effect, since they require fundamental shifts in
people’s mindset and revolutionary developments which are often
met with resistance to retain existing beliefs. People actively steer
away from what is perceived as uncomfortable, and to lose what is
known can feel frightening (Randall, 2009). But as Randall (2009) argues, to
recognise the need for grief and acknowledge what has been lost, could
be what is needed in order for people to deal with climate change and
to be able to remake futures. For design to support sustainable future
making, and for design as a practice to be relevant in new emerging
economies, alternative design approaches are required (Gardien et al.,
2014). Design practice, including its processes, methods, tools and
competencies, initially developed in the industrial economy, has
evolved in the experience and knowledge economies to form several
complementing design practices, with service design as one example
(ibid.). However, as an emerging paradigm of the transformation
economy is being shaped, further evolutions and reformulations of
design as practice are needed. In the transformation economy, design
practice will need to add value differently and treat value creation in
other ways compared to how these processes have been dealt with in
previous types of economies (Gardien et al., 2014; Heskett, 2017). Furthermore,
in the transformation economy designers need, to an even greater
extent than before, to support stakeholders to develop empathy for
users and first-person perspectives, i.e. deep user understandings, and
to collaborate in developing meaningful lives for people (Gardien et al.,
2014). This is a transformative type of designing that takes on agency
to act transformational, i.e. to promote continuous system change
whilst striving towards a sustainability vision.
Transition design is an emerging and developing design research
field that aims to embrace the transformative capacity of design and
engage design practice in enabling transitions towards more sustain
able futures. In transition design, there is an acknowledgement that
design can be a catalyst for change of complex systems and designers
can act as agents of change (Irwin, Kossoff, & Tonkinwise, 2015). Within the
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suggested transition design framework (ibid.), there are four areas where
knowledge is developed and actions take place: visions for transitions;
change theories; postures and mindsets; and new ways of designing
(see Figure 5).Visions of futures are created, and affected, by knowledge
about the natural and artificial world. Here, in future making, design
research approaches such as speculative design (Dunne & Raby, 2013) and
creating design-orienting scenarios (Manzini, 2003) are useful. Transition
design draws from, and connects to, change theories such as academic
discourses in socio-technical transitions theories and social practice
theories for possible interventions and transformations of systems. Here,
social practice theories, in particular those from the work of Shove (see for
example Shove et al., 2012; Walker & Shove, 2007), have direct connections to transition
design. Transition design also advocates a mindset and posture that
is ‘precautionary’ (Tonkinwise, 2016), and rather than being solely action
oriented, it encourages self-reflection, whilst also being participatory
oriented and promoting collaborative efforts. With this precautionary
and participatory posture, transition design can integrate top-down
socio-technical transition theories with social practice theories and
their bottom-up focus on everyday life. However, such postures need
to be developed, learned and practised (Willis, 2015). Transition designers,
as agents of change, can understand how to operate at multiple levels of
scale, including place, as well as over different time periods, including the
distant future, which is suitable when exploring future possibilities. This
means that new ways of designing needs to be developed that include
producing narratives and visions of futures using bottom-up grassroots
efforts and affirming local solutions to problems that work (Irwin, 2015).
Hence, connecting transition visions with placed-based solutions can
be considered one of the key characteristics of the transition designer.
To do so, the transition designer balances between provocative and
affirmative design. Here, provocative design can include visioning of
alternative futures whereby spaces for reflection, debate and discussion
can be created (Dunne & Raby, 2013). Moreover, affirmative design can include
amplifying grassroots initiatives, for example by understanding how to
connect what works locally with other communities around the world,
known as ‘cosmopolitan localism’ (Manzini, 2011). However, transition design
has been criticised for claiming a neutral position, being in transit

and neither good nor bad, whereas transformations imply significant
changes that could be good or bad (Willis, 2015). Furthermore, it has been
discussed whether there is a need for yet another design practice;
but since design needs to develop in order to challenge mainstream
designing within capitalism (Boehnert, 2014), an alternative design culture
need to be fostered (Manzini, 2015b). Transition design can be a term for
this design culture, and as such a reoriented design practice, but rather
than being a discipline, design in the transition phase can act as an
agent of positive change by being embedded in transitions (ibid.). To do
so, design engagements are needed, both as process and condition, that
endure over time and with a mindset of continuous learning (DiSalvo,
2015). In my research, I have used this transition design framework and
added to it. In particular, I have articulated new ways of designing
including postures that are part of an alternative design culture and
design engagements that can act as agents of positive change.
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Figure 5. Adapted from Irwin et al., 2015.
The transition design framework includes four areas of knowledge, action
and self-reflection: Visions for transitions, Theories of change, Posture and
mindset, and New ways of designing. These areas produce new links in
between them.

A practice-oriented approach can be used to understand practices
and everyday life that are situated, local and place-based. In
social practice theories, the focus is on how people’s everyday
practices are shaped in social life. To use social practice theories
for understanding how changes in people’s actions might occur,
is to acknowledge that the possibility for change lies in the
development of the practice in itself (Warde, 2005). Social practice
theory is one of the research areas of transition theory, and as
such, it is the one that is closest to people and everyday life (Shove
& Walker, 2010). Other research areas of transition theory include
those that are more oriented towards technologies and technical
systems, such as the multi-level perspective (Geels, 2002; Schot & Geels,
2008) and strategic niche management (Geels & Raven, 2006; Kemp, Schot, &
Hoogma, 1998); towards markets and innovations, like technological
innovation systems (Walrave & Raven, 2016) and innovation studies
(Jacobsson & Bergek, 2011); and towards governance and policy making,
like transition management (Kemp, Loorbach, & Rotmans, 2007). Transition
theories all relate to socio-technical systems transformations, but
from different perspectives. These perspectives can be considered
as coming from a focus on either people, technologies, markets or
governance (see Figure 6). These four perspectives form different
research areas within the field of transition theories, with varied
emphasis on what can drive sustainability transitions. These areas
can also be regarded as different narratives for how to influence
sustainable transitions (Smith et al., 2014; Smith & Stirling, 2010). Furthermore,
when supporting sustainability transitions, attention can be paid to
vertical relationships between niches and regimes, as in the multilevel perspective, or to horizontal trajectories and interconnections
of practices (Shove & Walker, 2010). For designers, the starting point is
always people. Therefore, I find social practice theories particularly
well-suited as foundations for transition design. Furthermore, the
attention to concrete details of everyday life and the flatter ontology
of social practice theories suits me as a design researcher who is
used to complexities and instabilities. However, I agree with the
criticism that social practice theories are more descriptive than
explanatory (Geels, 2010), and since design practice is not content with
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descriptions or explanations, but also develops proposals for what
could be, for designers social practice theories have their limitations
as theories of change and transformation.

Governance
Transition
management

Strategic niche
management

Technologies
Tecnological
innovation
systems

Social
practice
theories

People

Multi-level
perspective

Markets
Figure 6. Research field of transition theories with different emphasis on governance
or markets, and technolgies or people to explain sustainability transitions.

When it comes to sustainability transitions, there are added comp
lexities compared to many other types of social transition (Geels,
2010). Geels (ibid.) claims that crossovers between research fields are
especially needed when addressing sustainability challenges, as
these challenges are mainly future oriented, intangible and global
as opposed to less challenging problems that are immediate, visible
and local. Robinson (2004; 2008) also argues for transdisciplinary
approaches, not only between different research fields but also
between different sectors and various actors. Robinson (2004) also
suggests processes of dialogue and experimental practices, whereby
multiple views can be expressed and possible futures can be tried out.
I consider that transition design can contribute in bridging processes
that Geels (2010) points out as particularly needed to deal with the
extra complexity of sustainability challenges. Transition design
can bridge between future and present, intangible and tangible,
as well as local and global. Furthermore, I propose that transition
design can assist in dialogue processes between stakeholders, and
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its collaborative efforts can bridge the known with the unknown and
also facilitate experimentation with possible futures. Experimenting
for sustainability transitions can be achieved in many different
ways (Sengers, Wieczorek, & Raven, 2019). Sengers et al. (ibid.) argue that there
are five common characteristics of experiments for sustainability
transitions. First, experiments are socio-technical, which means they
introduce new technologies together with novel social practices.
Second, they are system innovations that recognise the structures
of systems. Here, the aim is to learn about these structures as well
as to initiate changes in them. Third, experiments are challenge-led
and driven by issues, and therefore have a normative orientation
regarding sustainability agendas. Fourth, given this normative
context, experiments also need to be inclusive and with objectives of
social learning. Fifth, experiments are practice-based, where tests are
carried out in dynamic real-life social contexts with aims to achieve
social transformations. In the design-led practice interventions to
explore sustainable mobility practices that I have carried out in my
research, I have used all five of these characteristics that Sengers
et al. (2016) found to be common when they reviewed literature on
experiments for sustainability transitions.

changes, but whereas transition research focuses on processes of
developing disruptive interventions to support favourable emerging
transitions, transformation research has a broader stance and is related
to concepts of resilience and planetary boundaries (ibid.). However, the
two concepts are not mutually exclusive, but instead support each
other (Stirling, 2008). With transformations and a transformative agency
comes a focus on intrinsic motivations, emotions and values, and the
belief that these are key dimensions for change (O’Brien & Sygna, 2013). In
my research, and after having attended research conferences in both
fields (Transformations Conference 2017 in Dundee, and International
Sustainability Transitions Conference 2018 in Manchester), I prefer to
use the concept of transformation, since it better captures the type of
changes for which I argue designing needs to cater. However, as the
term transition design has become more well-known and established
than transformation design, and since I see no differences in the
design approaches, even though the concepts of transitions and
transformations have differences, I contribute to the field of transition
design, while also aiming to develop design’s transformative agency
when designing for transformations.

The term ‘transition design’ was coined in 2012 at the School of
Design at Carnegie Mellon University, USA, and is part of their
research and education offer to design students. The transition
design framework presented by Irwin (2015) was part of this launch.
Transition design as a concept has also been taken on to be taught at
other universities such as Linköping University in Sweden, Aarhus
University in Denmark and Aalto University in Finland. However,
the term ‘transformation design’ has also been suggested (Burns et al.,
2006). From a design perspective, I find no major differences between
transition design and transformation design. However, when comparing the concepts of ‘transition’ and ‘transformation’ in political
and scientific discourses, there are some key differences, mainly
because they stem from different research communities (Hölscher, Wittmayer, & Loorbach, 2018). Hölscher et al. (ibid.) argue that both are concepts
for dealing with complex systems in order to support desirable social

Although the transition design field is new, a lot has taken place in
recent years (for a useful overview, see Gaziulusoy & Erdogan Öztekin, 2018). Design
for sustainability transitions can be said to have started in the late
1990s in the Netherlands. In 2006, the Design Council in the UK
published a RED paper (Burns et al., 2006) on transformation design
in which it proposed alternative characteristics of design practice
and presented four different cases where these had been applied.
However, it was not until 2010 that the first PhDs that integrated
system innovations and transition theories with design were
completed (Ceschin, 2012; Gaziulusoy, 2010; Joore, 2010; Kossoff, 2011). Gaziulusoy’s
(2010) work is influenced by complex adaptive systems theories
and presents a scenario method for visioning sustainable systems
to be used by companies’ product development teams. Joore’s
(2010) work is based in industrial design and sustainable product
development and suggests new product roles in social change.
Ceschin’s (2012) work is based in product-service systems and
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strategic design, and proposes strategic design roles in sustainability
transitions. All these three PhDs focus on products and their related
systems, and how these can be designed by designers to favour
sustainability changes. Kossoff (2011), positioning his work instead
in design philosophy, argues that transition design should be an
activity carried out by anyone, and with a holistic focus proposes
reconstitutions of everyday life. In 2011, Sangiorgi (2011) wrote about
how transformative roles of services and design could support each
other and proposed that designers need increased reflexivity in
their practices when engaging in transformation design. Gardien
et al. (2014) proposed that designers should engage in reflexivity
when designing in the transformation economy, and suggested
a reflective transformative design process to do so. In 2015, the
first journal special issue on transition design was published in
Design Philosophy Papers (Irwin et al., 2015). Later, in 2017, researchers
explored the roles of design in transition processes (Gaziulusoy & Ryan,
2017), and investigated user involvement in design and diffusion of
new technologies in transition projects (Hyysalo et al., 2017). In 2018,
various design approaches were explicitly practised in transition
projects (Mok & Gaziulusoy, 2018; Mok & Hyysalo, 2017). At the Design Research
Conference in Limerick in 2018, complementing the Sustainable
Design track there was for the first time a special track for Designing
for Transitions (Boehnert, Lockton, & Mulder, 2018). However, even though
there are some differences in terms of theoretical departures and
design directions, there are still similarities between research in
transition design (which also includes design for sustainability
transitions and designing for transformations), since designing
for the here-and-now goes together with developing long-term
visions of sustainable futures. This is also where I see my design
research contributing.
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METHOD
OLOGY
In this chapter, I describe my methodology. First, I present practicebased design research and what kind of knowledge this type of
research can produce. Second, I discuss how developing design
research programs can contribute in this type of research and how I
have done this in my own work. Details about specific methods I have
applied are not included here, but are instead presented as part of the
mobility intervention stories and in the included publications A-E.

Practice-based design research
Prior to my doctoral studies, I spent nearly twenty-five years in
design practice. I am therefore deeply connected with this practice
and can use this experience in my research. From this perspective,
it could be argued that my practice-based design research has been
going on since I graduated in 1990, and not only since the start of
my doctoral studies in 2014. Furthermore, even though I was trained
as industrial designer, my design practice has not been straight
forward product design, but rather a strategic design practice. Having
previously been engaged in building brands and moving perceptions
of brands through design, this is the practice I have mastered (at
least from a practitioner’s point of view) – using design strategically
to achieve company visions. Hence, in my practice-based research,
I do research through design (Frayling, 1993); but perhaps not in the
same designerly (Cross, 2001) way as product designers, who conduct
design research using the design of artefacts as research method, but
instead as strategic designer at a systemic level, with interventions as
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research method. Design research does not primarily aim to solve
problems, like design practice does, but rather to explore problems
in order to create knowledge (Fallman, 2008). Design research is more
about problem finding than problem solving (Redström, 2017). In order
to do so, I have used interventions in people’s everyday lives to study
disruptions of their practices and to investigate how more sustainable
versions of these practices can develop.
Frayling (1993) proposes three categories of research in art and
design according to what each type of research can involve and
deliver. For Frayling (ibid.), there is research into art and design,
research through art and design, and research for art and design.
The first category typically includes historical research that involves
visiting archives or describing art or design procedures. The third
category, Frayling (ibid.) claims to be a thorny one, where research
knowledge is not necessarily verbal but instead is embodied in the art
or design, and should speak for itself; this is perhaps more relevant
for artistic research. It is particularly the second category, research
through art and design, that has been useful for design research.
Research through design, as Frayling (ibid.) points out, encompasses
action research with design experiments and, for example, keeping
a research diary to support the researcher’s reflections. It can also
include design development together with communication of the
results, or materials research possibly in partnerships with industry.
My design research falls into this category. More recently, this
category has also been labelled as design-led research or practicebased design research (Brandt et al., 2011).
Practice-based design research is a research activity whereby
insights are developed in, and through, the design practice, and it
focuses on specific situated contexts. Its purposes are different from
many other research areas in the sciences and humanities. Research
in the natural sciences aims at objectiveness and generalisability,
whereas practice-based research, as an action research approach,
focuses on transferability of knowledge rather than generalisability
(Hayes, 2011). Furthermore, practice-based research acknowledges the
subjective researcher’s experiences and position, and since this is
foundational for this type of research, it also becomes important

to explain. Moreover, as an action researcher, there is a need to
acknowledge that knowledge is created together with others and
evolves over time (ibid). Inherent in design is an interest in others, such
as users, consumers and customers, and in producing knowledge by
working collaboratively with users and other stakeholders, building
on their experiences. Therefore, who is invited into the process is
inherently important for the research results. However, to articulate
all these different selections in research publications might not be
possible, but they nevertheless need to be acknowledged.
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Design research, as practice-based research, is when research acti
vities are carried out through the design practice itself. Hence, it is
possible to learn about the tacit knowledge embedded within the
practice which can in turn be useful to enrich the practice. Tacit
knowledge encompasses the things we know, for example about a
practice, but that are difficult to express verbally (Sanders, 2002). For
example, it is difficult to verbally describe how to cycle, and the
skill instead needs to be learned by practising it, whereby the tacit
knowledge of cycling can be acquired. As Schön (1983) describes,
learning by doing is a way to articulate knowledge, and to be able
to describe a practice, we need to engage with it and to reflect
within, and on, the actions of doing it. Through these reflections,
tacit knowledge can be teased out. This approach is foundational
for practice-based research and is widely used by design, archi
tecture and artistic research scholars. However, it is not as well
known or applied in other research areas. A practice-based design
research can enrich other research areas with alternative ways of
investigating. In social science, for example, there have been calls
for new ways of knowing and alternative methods of researching
an increasingly complex world. As Law (2004) argues, if researchers
are to understand realities that are complex and messy, new ways
of thinking and practising research are needed. Complexity can be
understood as messy, but also as richness, and design practice has
proven capabilities to deal with mess (Stolterman, 2008). To embrace
complexity, in the way that Urry (2005) suggests, is to focus on
emergent and dynamic systems instead of searching for linear

processes of system components. Furthermore, as Kwa (2012) argues,
contemporary complexity approaches view the whole as built by
various actors in communities, but rather than striving to integrate
them into complex systems, try to understand how these individuals
are linked to each other. As a designer, and design researcher, I
appreciate, and bring with me into my research, this contemporary
complexity approach with a focus on flux in emergent and dynamic
systems, and with special attention to links and relationships between
parts and pieces. This is also the reason I decided to carry out my
research as practice-based design research and why I developed a
design research program to conduct it. The methods of practicebased research allow for complexity to be embraced and one way
to do so is through the development of design research programs.
As Redström (2017) argues, design research programs can create
(deliberately unstable) definitions for what designing is.
Design research conducted as practice-based design research
also has the potential to inform the design practice. One reason
for conducting practice-based research can be to describe the
practice and its elements, in a terminology relevant and useful
to those involved in the practice (Borgdorff, 2010). As such, a metalanguage can be developed with the potential to inform the practice.
With emphasis on critical reflections in practice-based research,
potentials arise to further develop the practice itself. Together
with transition design scholars (see for example Boehnert, 2018; Gaziulusoy &
Houtbeckers, 2018; Irwin, 2015), I argue that there is a need to develop design
as a practice. Furthermore, given current social changes and to
support sustainability transitions, design as a profession need to be
informed (Dilnot, 2015; Findeli, 2015; Fry, 2009; Heskett, 2017; Tonkinwise, 2014; 2016).
From its outset, industrial design has been one of the more harmful
professions because of its influential role in shaping environments
through the design of mass-produced products (Papanek, 1971). Design
as a practice has widespread agency which includes responsibilities
for the social implications of product design (Tonkinwise, 2015; 2016).
To develop design practice in itself for it to support sustainability
transitions and to explore alternative design practices, it makes sense
to use practice-based design research.

Practice-based design research embraces a type of knowledge
production that is useful when trying to grasp a complex society
moving at speed. Haraway (1988; 1992) describes the world as an active
subject, instead of a passive object that can be mapped out, and
argues that a researcher’s role can only be to have conversations
with the world. I agree with this view, and as a researcher, I can only
be an interpreter, translating the codes and de-coding the world.
According to Haraway (1992), knowledge is always located, positioned,
situated and partial, whereas traditional sciences, and especially
positivism, seek knowledge with a view from above. Furthermore,
webs of knowledge and power structures are constantly changing
and transforming. Depending on where you are in a knowledge
field, you will see things differently. Law (2004) suggests that to
reveal knowledge means to launch into a process of crafting and
enacting boundaries between presence, absence and otherness. In
his suggested method assemblage, knowledge about the world is
bundled into firstly what is in-here (present), secondly what is absent
but manifested, and thirdly what is otherness because it is hidden,
repressed or uninteresting. As Law explains, method assemblage is
a combination of a reality detector and a reality amplifier. I agree
with his point that research can be a combination of detecting and
amplifying, and I use practice-based design research to do so.
Building further on Law’s method assemblage, Lury and Wake
ford (2012), suggest that there are many possibilities for inventive
methods of capturing knowledge. In their toolbox, the concept
of configurations, as proposed by Suchman (2012), proposes parti
cularly interesting possibilities for capturing knowledge in motion.
Configuration as a toolkit, presented by Suchman (ibid.), is a way of
considering how humans and machines are figured together, or
configured, and how they can be re-configured in new constellations.
In my research, in particular I have used reconfigurations of
technologies and people as methods for knowledge creation and
as research devices. I have used these research devices primarily
to explore, question and re-formulate categories of phenomena,
rather than to sort phenomena into categories in order to quantify
them. This possibility to revisit categories is what Bornemark (2018)
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highlights when she presents Cusanus’ twin concepts ‘ratio’ and
‘intellectus’. Ratio is used for quantification, to count phenomena
that fall within certain categories. Intellectus, on the other hand, is a
concept used for revisiting categories of phenomena, to re-formulate
what the phenomena might mean. In line with this, I have used
re-configurations of socio-material structures to re-formulate
everyday living.
To launch into knowledge production, and to detect and amplify
possibilities for sustainability transitions, I have carried out inter
ventions in practices. Strengers and Maller (2014), summarise three
dominant understandings of how interventions with sustainability
agendas can be carried out. First, there are interventions at indi
vidual level that aim to modify individual behaviour, such as nudging
(Thaler & Sunstein, 2008) people to make better choices. Here, for example,
theory of planned behaviour (Ajzen, 1991) has been influential. Second,
there are interventions through markets, using prices and incentives
to persuade people through rational economic thinking. Third, there
are interventions through the launch of technologies that can mediate
or disrupt people, and which can also be used for sustainability
purposes. Strengers and Maller (2015) argue that all three approaches
can work, and I agree, but when interventions are considered from
a social practice perspective, sustainability problems can be redefined. With a focus on practices, rather than individuals, markets or
technologies, questions can be asked differently in order to understand everyday life and how it can be transformed to become more
sustainable. I have used interventions from a practice perspective to
reformulate everyday living. In practice-based design research, and
building further on inventive methods suggested by Lury and Wake
ford (2012) and method assemblages proposed by Law (2004), design
interventions can also be used as deliberately messy inventive inquiries (Halse & Boffi, 2014). Design interventions are neither ethnographic
representations, nor prototype tests, but are in between the two
(ibid.). Design interventions do not produce objective and transparent
representations of phenomena, and they are not standardised and
rigorous methods supporting clarity (ibid.). On the contrary, design
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interventions produce complex and multiple possibilities that are
locally situated, and they describe socio-material practices as they
are, but also as they might be re-imagined and re-invented (ibid.).
With inspiration from design, innovative intervention approaches
can be used to intervene in practices and to explore these as learning
spaces (Browne et al., 2015; Maller & Strengers, 2015; Pink & Leder Mackey, 2015). As suggested
by Spurling and McMeekin (2015), interventions in practices can
be to recraft or substitute practices, but also to change how
practices interlock with each other. Spurling and McMeekin (ibid.)
specifically discuss these three approaches (recrafting, substituting
and changing how practices interlock) for practice interventions
to favour the emergence of sustainable mobility practices
from a policy perspective. I have tested all three approaches in
design-led practice interventions, not as policies but as design
research interventions to explore sustainable mobility practices.
With design-led practice interventions, I have combined design
interventions and interventions in practices. Design-led proposes
that these interventions acknowledge design as research method, and
intervening in practice acknowledges that they take place in people’s
everyday lives, which in my case is with the purpose of exploring
sustainable mobility practices as learning spaces.
With this methodological framework of practice-based design
research, doing research through design practice and for design
practice, I have carried out three different research projects in the
form of mobility interventions, that were long-term design-led
practice interventions. The type of knowledge produced through
these methodological choices is a situated and embodied knowledge,
where details matter. Moreover, this research is explorative and
reveals further questions, and it purposely opens up learning
spaces. This research is based on knowledge produced through
reflections, both during in the action of designing and when looking
back on the actions (Schön, 1983). This type of knowledge is what I
can produce as a researcher and my research duty is to tell the
stories from the inside. As Haraway (2016) argues, if we are going to
change the story, we have to keep telling the stories. Accordingly,
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my research methodology includes research methods that capture
stories from the inside and from within the making of sustainability
practices. Further, Haraway (ibid.) claims that we do analytical work
in order to tell another and different story because we are against
an existing situation. To her, we are revolting, and she claims that
it is important to be in revolt (ibid.). Since I have issues with how
design as a practice is often performed for unsustainable purposes,
and how conditions for sustainability practices are not sufficiently
designed, I articulate in this thesis a different story of what design
as practice for sustainability transitions could be.

possibilities for the design research program, and offer suggestions
about alternatives for the design practice. These suggestions are
proposals for additional foundations for the design practice, and as
such theoretical suggestions, developed from within the practice.
With an explicit design research program, it is then possible to
train designers in the suggested practice and thereby to test out
its foundations. With presentations and articulations of design
research programs comes a purpose of inviting others to practise
the suggested type of designing, to test its boundaries and explore
it further. Hence, a design research program is for the participating
design researchers while they are researching to frame the doings,
but also for other designers to explore its limits at later stages.

Design research program as method
I have chosen to carry out projects within a design research program
that has formed over the years of my doctoral studies. As Redström
(2017) explains when he argues that theory relevant for design research
is best built through the design practice itself, a design research
program is what links the design practice with the research projects.
A design research program is also what links practice with theory. As
such, the program is something that on the one hand is built from
the practice and projects, through the designing, but at the same
time provides input to the foundations of design, the theory upon
which these are built. Therefore, to understand designing, design
research programs can be fruitful not only for the practice but also
for the possibilities of building theory (ibid.).
Design research programs are framing programmes that allow
designers in research teams, carrying out practice-based design
research, to articulate their shared design practice (Brandt et al., 2011).
Practice-based design research has similarities with artistic practicebased research, but whereas the artist in the latter can keep their
personal artistic practice as research foundation, designers in
practice-based design research need to articulate this practice to
be able to share it within a team, since design is always collaborative.
Furthermore, design research programs act as frames for series of
interventions and design experiments where examples are carried
out of what can be done and how (ibid.). These examples demonstrate

Several design researchers in Sweden, such as Vasiliki Tsaknaki (2017),
Lorenzo Davoli (2016), and Loove Broms (2014), have used design
research programs to explore different types of designing. Design
research programs have framed their research and supported
their articulations of what designing could be like. Others such
as Mahmoud Keshavarz (2016), Kristina Lindström and Åsa Ståhl
(2014) have also carried out practice-based research and explored
different types of designing. However, rather than articulating these
explorations as design research programs, they have framed their
design research within science and technology studies, based them
on actor network theories, and created methodological assemblages
while using inventive design research methods. I have also used
method assemblages and inventive methods, but even so, decided
to frame my research approach as a design research program, since
I wanted to share practical knowledge about the type of designing
I am practising. With my design research program, I give examples
of links to design practice that can be used by design practitioners
and design researchers.
I propose in this thesis a design approach and particular design
engagements useful for addressing conditions for sustainability
practices. As a way to guide my inquiry in designing such conditions,
I present first a draft and outline of a programmatic framework
for a design practice that is aimed at supporting structures of both
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systems of provision and actors’ lifestyles. To use a design research
program is to frame a possible design space within which to explore a
hypothesis (Binder & Redström, 2006; Redström, 2011). In my case, the hypothesis
was that for sustainability practices to emerge, conditions for them
need to be set right, and that they need to be re-conditioned. The
design space I wanted to explore was what design engagements
would be useful for this re-conditioning. As such, re-conditioning
initiated my design research program, and it has driven the issues
and topics that I have investigated. Furthermore, it has been
the lens I have used to analyse and understand the designing
that has taken place within the projects, and it has framed my
understandings of the project results. Working in different research
teams during the mobility interventions, re-conditioning has
guided our design work from re-configurations of socio-material
structures to re-formulations of everyday living. It is within this
program that I have developed and deepened the question I ask:
What re-formulations of design as a practice are needed when
designing conditions for sustainability practices?
Alternative types of designing are required to address current
sustainability challenges, and with this comes a need for new
foundations for designing. To complement traditional industrial
design practice, which is set in the industrial economy paradigm
and rooted in consumption, we need designing that is relevant in
an emerging transformative paradigm. With my design research
program and the proposed design engagements that are its result,
I aim to contribute to these new foundations for designing, as
well as to design practice in itself. With my thesis, I contribute
with examples of designing from the three research projects and
I articulate possibilities of what such designing could include. As
Redström (2017) states, constructing design theory is preferably done
through the examples of designing and through designing itself.
Hence, I here present examples of designing.
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RESULTING
In this chapter, I provide an overview of my proposed design
engagements: RE-DO Design. These are the results of the research
projects I have carried out and the design practice I have used. The
design research program started as an initial explorative question of
how to design conditions for sustainability practices (re-conditioning)
and gradually evolved over the years to become a proposal for
re-formulations of design practice. This chapter presents an overview
of such re-formulations and how to engage in RE-DO Design. In
the following chapter, I present RE-DO Design more thoroughly
by revisiting the results of the three research projects and telling the
stories of designing with my design practice in these projects through
the lens of RE-DO Design.

PROPOSAL

Overview of RE-DO Design
The purpose of my design research program was to explore and
propose how to design conditions for sustainability practices, such
as sustainable mobility practices. The design research program
guided me in investigating and designing conditions for sustainable
mobility practices in the three research projects: A Car-free Year,
KTH Mobility Pool and Sustainable Mobility Services Södertälje.
These projects and my practice have resulted in a proposal of a set of
design engagements: RE-DO Design. RE stands for re-formulations
of design as practice, and also for bridging re-configurations through
re-presentations in order to generate re-formulations of possible
futures. DO puts emphasis on doing design, not thinking or talking
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about it, but practising it and acknowledging the knowledge that
comes out of this practice. RE-DO means making use of everyday
life, but also preparing for more sustainable futures.
RE-DO Design comprises doing design in four learning loops
(Reconfiguring, Performing, Exploring, Bridging) and contains three
postures (Re-make, Re-value, Re-learn) for designers. RE-DO Design
also includes sets of design doings and design strategies that I have
found vital when designing conditions for sustainability practices.
These design engagements – RE-DO Design Doings, Strategies and
Postures – are my proposed re-formulations of design as practice.
As such, the re-formulations are my contributions to designing in a
transformation economy. I argue that designing in a transformation
economy needs to be more like RE-DO Design, i.e. to bridge insights
about re-configured everyday practices through re-presentations as
a way to create outsights of possible sustainable futures. Developed
through my design research program, with my design practice, these
re-formulations contribute to the foundations of designing. Since
they are developed through practice-based design research, they are
articulations of an emerging design practice with a meta-language
of what designing could be. As such, they contribute not as strict
scientific theoretical knowledge but with knowledge relevant to the
design field and to design as a practice.
Furthermore, the presentations in this thesis of these design engage
ments contribute with insight into how designers, both in academia and
in design practice, can empower stakeholders to influence structures,
and also promote development of actors’ sustainable lifestyles, in
order for sustainable practices to flourish. RE-DO Design means that
designers draw attention to design choices that stakeholders – including
companies, organisations and the public sector – can make to influence
the systems that structure everyday life. To bring these design choices
into focus involves opening learning spaces where relevant stakeholders
can collaborate in order to develop support for sustainable practices.
As such, RE-DO Design empowers stakeholders to participate
in sustainable future making. RE-DO Design also supports the
development of more sustainable lifestyles on an individual level
which in turn form more sustainable practices, and vice versa. Hence,

RE-DO designing pays attention to structures as well as actors, but
in particular, to the practices that sit between these two. Furthermore,
RE-DO accentuates the possibilities that arise for designing and design
as a practice when practices are treated as design material.
RE-DO designing includes four sets of strategies for designing
conditions for sustainability practices. These are strategies for
design doings that follow four iterative doing stages: Reconfiguring,
Performing, Exploring, Bridgings (see Figure 7). Each stage has its
own sets of design strategies that act as wayfinding when designing in
each stage and as directions for how to think and act when designing
conditions for sustainability practices. Reconfigurations concern
reconfiguring everyday lives, and reconfiguring strategies include:
situating, recruiting and selecting. Performances concern performing
proto-practices, and performing strategies include: facilitating,
experimenting and capturing. Explorations concern exploring
experiences of performed proto-practices, and exploring strategies
include: deconstructing, pinpointing and collaborating. Finally,
Bridgings concern bridging refinements, and bridging strategies
include: up-scaling, re-presenting and re-orienting. Together, these
form an iterative cycle with learning spaces in each loop (see Figure 7).
To support these design strategies for doings, RE-DO designing
also includes three design postures: Re-make, Re-value and Re-learn.
These design postures represent useful mindsets and sensitivities for
designers who are designing conditions for sustainability practices.
Furthermore, these design postures are modes of action and also
focus on doings, but manifest stances rather than processes which
I suggest are useful in the transformation economy. A Re-make
design posture focus on iterations and interruptions as design work
is in the making, embracing designing as continuously on-going,
and using glitches as design materials. A Re-value design posture
focus on values, and in particular intrinsic and inherent values,
incorporating these in designing for transformations in order to
open up and challenge narrow growth agendas. A Re-learn design
posture focus on insights and interpretations developed in learning,
fostering collaborative designing where representations illuminate
and challenge given categories. All three design postures are present
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throughout the iterative process, but are balanced differently at the
various stages depending on where the actions are taking place and
with whom the designers are working.
Following this overview of RE-DO Design, in the next chapter
I present it in more detail by revisiting the three research projects
through the lens of RE-DO Design.

Out in the wild

RE-DO DESIGN IN SHORT
What reformulations of design as a
practice are needed when designing
conditions for sustainability practices?

Designers +
Stakeholders

RE-DO DESIGN DOINGS,
STRATEGIES AND
POSTURES INCLUDE:

RECONFIGURING

DESIGN DOINGS
Refinements

BRIDGING

Outsights

Insights

Participants

PERFORMING

Proto-Practices

Designers

Everyday lives

Experiences

With a Re-make Design Posture,
the focus is on iterations and
interruptions, embracing designing as
continuously ongoing, where glitches
are used as design materials.

DESIGN STRATEGIES

RE-VALUE

RE-DO Design Strategies are
wayfinding directions that enable
opportunities for revisioning and
learning, in and from everyday life.

RE-DO Design Postures guide

designing conditions for sustainability
practices.

Designers +
Participants

In the studio

Figure 7. RE-DO Design comprises the four iterative stages: Reconfiguring,
Performing, Exploring and Bridging that are carried out by different partners
in different contexts forming learning spaces in each of the four loops.
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RE-MAKE

RE-DO Design Doings involve
working iteratively in four loops that
reconfigure, perform, explore and
bridge sustainable proto-practices.

DESIGN POSTURES

EXPLORING

RE-DO DESIGN
POSTURES INCLUDE:
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With a Re-value Design Posture,
the focus is on intrinsic and inherent
values, incorporating these in
designing for transformations to
open up and challenge narrow
growth agendas.

RE-LEARN
With a Re-learn Design Posture,
the focus is on insights and
interpretations, fostering
collaborative designing where
representations illuminate and
challenge given categories.

MOBILITY
INTERVENTIONS

In this chapter, I describe RE-DO Design by re-visiting the results of
the three research projects: A Car-free Year, KTH Mobility Pool and
Sustainable Mobility Services Södertälje. Included in the chapter is
a detailed presentation of RE-DO Design and the stories of designing with my design practice in these projects. This presentation
follows the four iterative stages of RE-DO Design: Reconfiguring,
Performing, Exploring and Bridging (see Figure 7). Each stage is
introduced by its design strategies, which include specific doings. I
present the design strategies as suggestions for how to think and act
when designing conditions for sustainability practices. Therefore,
these are written as guidelines for design researchers, practitioners
and students who are interested in conducting projects that improve
conditions for sustainability practices.
To complement this guide, I tell my stories of what happened
over the years in the three research projects and the results of my
suggested design program. These stories are my translations through
the lens of RE-DO Design and are written to support those who
are curious to find out more about the particulars of this type of
designing. I have divided the projects in four stages, in line with
RE-DO Design, but the results of the three projects can also be
read as wholes by following the colour coding. The project stories
are supported with images and quotes from specific places and participants to facilitate readers’ new interpretations which can inspire
further use and development of RE-DO Design. In the stories, I
also point out the use of three manifested design postures: Re-make,
Re-value and Re-learn. Together with the doings and strategies, these
form RE-DO Design which, I argue, contributed to the design of
conditions for sustainability practices in these specific cases.
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RECONFIGURING
STRATEGIES

In the Reconfiguration stage, to set up
interventions in and initiate reconfigurations of
everyday life in order to access proto-practices,
the design work is focused on reconfiguring
practices into more sustainable versions.
Described below are reconfiguring strategies
that include: situating, selecting, and recruiting,
and characteristics of processes of setting up
and initiating reconfigurations of everyday life.

a practice perspective. Stakeholders can be
included as partners in the research project,
or participate in other ways over the project
period. Sometimes, it may be necessary for
the situating to start even before the research
project begins and as part of applying for
funding. Therefore, the situating may need to
be done by building on existing knowledge
and with intuition about what could work as a
research project. However, since the situated
reconfigurations also form the basis for the
research, this has to be done with great care.
It is also crucial to allow enough time for
proto-practices to be performed, and hence
longitudinal research is preferred with this
intervention approach.

To initiate reconfigurations of everyday
practices, it is necessary to situate and find the
contexts in which these can be researched. This
includes decisions about when to intervene
and with which stakeholders. Working with
stakeholders can mean, for example, involving
them in designing a product-service system
and then following its implementation from

Next comes selecting the materials that are
to be reconfigured. Here, the focus can be
on eliminating, adjusting or adding material
elements, but in either case, the material
elements are reconfigured to cause disruptions
in practices. Eliminating a material element
forces the recruited practitioners to perform
the practice with other material elements, which

RECONFIGURING

BRIDGING

PERFORMING

EXPLORING
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can be selected to favour more sustainable
practices. Adding altered or extra elements is a
softer strategy, more similar to introducing new
products or services to markets, and this can
be complemented with stricter usage rules or
policies in order to support more sustainable
practices to emerge. As the aim is to stimulate
the emergence of proto-practices, to later on
understand these performances, it is useful to
think of the materials as prototypes that are to
be tested and learned from. With low-fidelity
and rough prototypes, the research can be open
and learning-oriented. With fully functional
product-service systems, the research can still
be open and learning-oriented, but at a level
more concerned with details. With fully working
prototypes, the user feedback will more likely
be at a detailed level. To promote openness
and learning also from these fully functional
prototypes, care must be taken in selecting
research devices and methods in order to gain
insights at a higher level.
In order to have reconfigured practices to
follow, it is necessary to recruit practitioners
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to perform the practices. Practitioners can be
identified and recruited selectively, i.e. through
a casting process, or by open invitation to
a wider public. A selective strategy can be
used with the intention of finding particular
practitioners with relevant sets of practices in
their everyday lives. An open invitation can
be made with the aim to make proto-practices
available and accessible for a larger group,
for example within an organisation, and then
to follow who embraces these. In either case,
and to ensure a variety of performances, it
is important to recruit practitioners with a
mix of everyday life situations and needs.
When recruiting practitioners, it is preferable
to identify those who will try the protopractices and are willing to learn from them.
With a Re-learn design posture, the setup and material selections are carried out
to facilitate the recruited practitioners to
learn from their experiences. It is easier to
make reconfigurations of everyday life work
for those who are interested in testing and
motivated to perform the proto-practices
for the entire trial period. However, this also
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means these participants are biased towards
curiosity and openness to new practices,
similar to forerunners and early adopters,
which needs to be taken into consideration in
the later stages of the research. For example,
the recruited participants might find it
easier than the average to try alternatives
whereby more resources might be needed to
convincingly communicate a practice for a
mainstream public.
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A Car-free Year
– Reconfigured everyday lives

Situated contexts
In the project A Car-free Year, we situated the research in Stockholm, Sweden, where owning a car is the norm for families with
children. Public transport is however an available and well-functioning replacement for car use, and distances and infrastructure
in many cases also allow cycling as an alternative. With a Re-value
design posture, we wanted to challenge the car norm and make
a proposal for how a city like Stockholm could welcome more
car-free families. Since we in the research team, including all partners, were based in Stockholm, the choice of location was also
a pragmatic one to enable longitudinal research with plenty of
fieldwork. Furthermore, we had included in the funding application
as research project partners – along with researchers from two
KTH Royal Institute of Technology departments, Product and
Service Design and Media Technology and Interaction Design – a
non-profit organisation in sustainable innovations, as responsible
for the set-up of participants and their vehicles, as well as ongoing
external communication activities; and a practising design agency
with responsibilities for support during the design concept develop
ment. The families recruited as participants were also considered
research partners in the project.
The research project took place over three years. The first year was
spent preparing the intervention, including recruiting participants and
working out the specific reconfigurations in each family. The second
year was the actual car-free year for the participants. Finally, the third
year was spent exploring and bridging the proto-practices that the
participants had developed. In each of these stages, there were also
several other stakeholders involved, such as transportation experts and
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decision makers. After the car-free year, when the intervention finished,
the participants could choose to have their cars back.
We decided to conduct the car-free year during a one-year period, as
we wanted to allow enough time for the proto-practices to settle in and
become natural parts of everyday life. Moreover, the research focused on
the private life sphere, as opposed to work life. The participants’ work life
was therefore not included in the research project, allowing them to carry
on with their regular work activities. However, their commuting practices
were included in the research context together with all their spare-time
activities. The adults in the families were given research obligations,
whereas the children were included but with a more flexible approach
to their commitments. Situating the project like this, our intention was
primarily to investigate everyday life practices, and most of the partici
patory research activities were carried out in the participants’ homes.

Selecting materials
In A Car-free Year, we reconfigured three families’ everyday lives
by removing their cars. As such, and with a Re-make design posture
present, one material element – the unsustainable, private, fossil
fuelled car – was removed, and instead the families got to choose
their own range of more sustainable light electric vehicles as replacements. However, these choices were made from a given selection of
products that one of the research partners had available, and also
depended on what could be afforded within the project budget.
Use of the light electric vehicles – the four-wheel electric scooter,
the electric scooter, the electric box-bike and the electric bike –
was more sustainable, for example in terms of carbon-dioxide and
particle emissions, than use of private fossil-fuelled cars. All these
vehicles also required less space than cars, and since contemporary
transportation challenges also include congested cities, we did not
include any electric cars in the set-up, as they have the same space
requirements as ordinary cars. Nor did we include access to carpools or other mobility services that included cars, since we wanted
to explore as fully car-free living as possible. However, to smoothen
the radical disruption to the families’ everyday lives, we introduced
a limited possibility for them to use cars (24 times over the year),
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One of the families selected the four-wheel electric scoter, the electric
scooter and the electric bike to complement their regular bikes.

such as taxi rides, car rentals or borrowing a car from a relative or
neighbour. The participants were asked to mark these trips on a
24-allowance car-trip card and to write down why they needed to
use a car in these circumstances. This allowance card, specifically
designed to take note of breakdowns in car-free living, proved especially useful for capturing proto-practices in the following stage of
the research. (For more details regarding the strategic balance here,
see Publication B.) With the allowance card, we represented the
intangible rules for A Car-free Year with a tangible material: a card
to write on. As well as being important for us as researchers, the
card also became significant for the family members as feedback
for themselves on their success rate in car-free living.
The families were encouraged throughout the trial year to rethink
their choices of vehicle and to make new selections if appropriate. We
put the decisions in the hands of the participants and acknowledged
their own judgements of what would work for them. The costs for their
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“I have considered for a long time to
get rid of the car for several reasons –
environmental, financial and practical.
At the same time, I am uncertain how
we will manage all our sport activities
around the city. But I am willing to try.”
– Participant, family member

Recruiting participants
In A Car-free Year, we spent time and effort to deliberately select
a set of participants that represented a spectrum of practices by

recruiting families with different living conditions in and outside of
the city, and who had different car-dependant practices, as well as
various family situations. During the casting stage, we also discussed
which situations would have the potential to be communicative and
recognisable. A purpose of the research project, in particular for
the non-profit organisation that was one of the project partners,
was to communicate the possibilities of car-free living to a wider
audience. Even at the project outset, we aimed at communicating
the research results at the end of the project, and considered right
from the start the complete iteration as a starting point for recruiting
participants. With a Re-learn design posture, we staged the initial
recruitment so as to be effective also in the final bridging. Further
more, when recruiting participants, we searched for those who we
thought would be able to complete the whole research project and
actually live car-free for a year, but at the same time whose lives
contained potential sources of friction with the new car-free lifestyle (such as regular trips to summer houses and engagements
in children’s spare-time activities). Hence, with a Re-learn design
posture, we looked for commitment in the research participants,
and as such, selected families who had already considered getting
rid of their cars for various reasons prior to the project. (For more
details, see Publication A). The project partner who was specifically
assigned to find potential candidates did so by posting an invitation
to participate on Facebook, directed at those with an interest in the
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One of the families’ selected winter-biking clothes.

stored-away cars over the year were covered by the project, whereas
the costs for renting the light electric vehicles were paid by the research
participants. This set-up was selected to mimic a real-life situation as
closely possible, where there would obviously be some costs for using
the light electric vehicles.
Furthermore, we supported the families with winter-biking clothes,
as all families selected bikes of different kinds. Each adult family
member received financial support from the research project to buy
appropriate winter garments and we also provided information on
other useful equipment. Rather than equipping all the participants
with the same outerwear, we enabled personal choices, since clothing
is particularly personal.

Mobility Interventions

“We noticed, when we were between
cars, how easily you change behaviours.
We have talked about electric cars, but
we want to try without a car. Even the
children are excited.”
– Participant, family member

The Gärdet family.

The Örnsberg family.
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The Tallkrogen family.
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“We are scaling down and the car is yet
another thing that needs to be managed.
We want to live environmentally friendly
and reduce our climate footprint.”

KTH Mobility Pool
– Reconfigured everyday lives

– Participant, family member

environment. From this post, we received 74 applications, and after
interviews with 11 of them, three families were selected. All three
families had three children each who were between the ages of two
and 15 during the car-free year, which all the families conducted
concurrently. It was not difficult to find participants in Stockholm
who were willing to be part of the intervention, and all three families
managed to stay car-free throughout the whole trial year.
The families selected for the project all included children. As
the norm of car ownership is particularly strong for families with
children, we deliberately set out to understand more about these. We
also deliberately recruited participants who owned cars and were
part of this norm, since we, with a Re-value design posture, wanted to
investigate the change from being car-dependent, with its associated
practices, to living car-free. We could have selected participants who
were already car-free in order to understand their motives; but since
we were working from a Re-make design posture and with a research
interest in disrupting, provoking and causing change to happen, we
specifically recruited the opposite.
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Situated contexts
We situated the KTH Mobility Pool research project in two diffe
rent organisations at two locations in Sweden: one corporation in
an urban area that was a small town in a rural part of Sweden with
good train connections to major cities, and one municipality in a
suburban area of the capital, Stockholm, with good public transport
connections. Both of these were highly multicultural organisations
with clear sustainability agendas; however, there were significant
differences between the profit-making corporation and the
welfare-providing municipality in terms of their operations. These
organisations were both stakeholders in the research project, together
with a vehicle manufacturer, a service provider, and a non-profit
organisation promoting sustainable mobility. These five stakeholders
were selected, one the one hand, to provide opportunities for testing
the product-service system at large organisations, each of them
employing about 5,000 employees; and on the other, to be decision
makers and influencers in sustainable mobility services. We, the
academic researchers in this project, came from the Integrated
Transportation Research Lab and from two different departments:
Product and Service Design, and Integrated Product Development,
all based at KTH Royal Institute of Technology.
The mobility service system was a prototype that consisted of
a pool of light electric vehicles, from the vehicle provider, that were
connected to a modified booking service, from the service provider.
The modified booking service was designed in a pre-study carried
out at the beginning of the project where we worked together with
a practising service design agency. Even though many user insights
and useful suggestions for service improvements were developed
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“This is a really exciting project. And
I have been interested in finding
alternative ways to transport myself.
It does not feel good to drive a car.”
– Participant, caretaker

The light electric
vehicles with three
of them at one of the
workplace locations.

The light electric
vehicles with seven
of them at one
of the workplace
locations.
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in the pre-study, the booking service remained very similar to the
provider’s existing one, since it was considered too risky and costly
to change the system for the purposes of the research project. However, with a Re-value design posture, we wanted to explore employees’
practices when sharing resources, such as a vehicle, and connecting
vehicles to any booking system was necessary for this.
Another part of the service system prototype included a caretaker role and specified system rules. Caretakers were appointed
to each vehicle and given responsibilities for charging them overnight in their homes, doing light maintenance such as cleaning, and
bringing the vehicle to their respective departments to be used by
colleagues during work hours. Thus, the caretakers used the vehicle,
and system, for their everyday commute, which they committed to
when they signed up to be caretakers. The caretakers also used the
vehicle during evenings and weekends, and they paid a monthly
subscription for being a caretaker and having access to the mobility
system in their spare time. Meanwhile, their colleagues who used
the system only during work hours could do so for free.
This research project was a three-year project. The first year
was spent in preparations before the first trial period started, in the
second year. At one of the locations, there were two consecutive sixmonth trial periods. At the other location, there was one nine-month
trial period which ran in parallel with the test periods at the other
location. All in all, the mobility service system was up and running
for about one year, and after this year the intervention was removed.
The research project continued with stakeholder workshops and
analysis for about one year after the trial periods ended.
In this research project, we primarily focused on transportation
practices related to work, such as commuting and using the vehicle
to travel to meetings. However, users could also drive the vehicle
to get to lunch venues or run private errands. Furthermore, the
caretakers could use them in their spare time during evenings and
weekends. As such, the research focus was on everyday life, including
work practices. Since the participants were all employees, and their
employers were stakeholders in the research project, we carried out
all of the research activities together with the participants in their
respective work settings in various meeting rooms on the work sites.
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“To show my colleagues that the
sustainability guy is using the
electric car. And that can have some
communication effects for the unit.
And it is also because I want to reduce
my footprint.”
– Participant, caretaker

The web page for the booking service system.

Selecting materials
In KTH Mobility Pool, the reconfiguration in terms of vehicle
choice for the caretakers was set by one of the research partners,
the vehicle provider, who joined the project specifically to test this
vehicle in the context of short-distance transportation. This light
electric vehicle had considerable sustainability advantages with a
very small footprint both in terms of CO2 emissions and physical
space. Since the vehicle was very different from a traditional car,
in both size and appearance, it could be considered disruptive in
itself. However, the reconfiguration was dependent not only upon
the specific vehicle but also on specified usage and participation
rules. In Publication B, we discuss how we balanced strict and
soft design strategies in order to set up the intervention and to be
able to explore practice changes while participants still carried on
with their everyday lives. Furthermore, we discuss how materials
and rules can be considered as combined service systems. In this
research project, the modified booking service was also considered
a material, even though an intangible one. With a Re-make design
posture, all these tangible and intangible materials were deliberately
and strategically selected to cause reconfigurations of everyday lives.
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The caretakers paid a fee of 500 SEK per month to the research
project for having access to the vehicle in their free time, and took
on the responsibilities of the caretaker role that included charging
and maintaining the vehicle. The purpose of the fee was threefold:
to ensure the caretakers’ commitment as research participants; to
act as an item for pricing discussions and business modelling, since
the service provider had a particular interest in this; and to reflect
a real-life car-pool service subscription, i.e. if the prototype had
been fully functioning, there would have been a cost associated
with membership.

Recruiting participants
In KTH Mobility Pool, we focused on recruiting a variety of
caretakers in terms of family situations and living conditions.
However, we had a limited selection to choose from, i.e. employees
within the departments that were signed up. At one of the test
locations, it proved very difficult to find participants, and we had
to substantially tweak the concept at this location to get the test
running. This was partly due to the fact that many employees
lived in apartments with no possibility of charging the vehicle
during the night, as required by the caretaker contract. Also, many
of them felt it would be unsafe to leave the unlocked and partly
open vehicle overnight in their neighbourhoods. These issues
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Interested employees at one of the communication
events for the launch of the mobility pool.
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“When I heard about this project,
I thought immediately that I wanted
to participate. Because then I will
have the opportunity to really try an
electric car.”

SMSS
– Reconfigured everyday lives

– Participant, caretaker

were not at all present at the other test site, where difficulties in
recruiting instead had to do with many of the employees simply
living too far away from their offices to be within the range of the
electric vehicle’s capacity. However, we eventually managed to
find employees willing to join as caretakers who lived at suitable
distances from their respective offices. With a Re-learn design
posture, we identified caretakers with a variety of practices who
were willing to try out proto-practices and learn from these. At
both locations, it proved necessary to tweak the rules of the set-up
until the intervention suited the respective workplace contexts. For
example, at one of the workplaces we needed to allow for charging
the vehicles at the workplace as well as at home. As such, and
with a Re-make design posture, the system design was continuously
developing. Furthermore, while the intervention was running,
there were caretakers who moved house or had changes in their
life situations whereby they needed to leave the project, which
forced us to recruit replacements. Hence, recruiting was necessary
not only at the beginning of the project but also at different stages
throughout. We carried out interviews with the caretakers who
left the project, and also learned from these. Failed recruiting
therefore also proved interesting at a later stage when exploring
proto-practices, including failed proto-practices.

Situated contexts
In the research project Sustainable Mobility Services Södertälje
(SMSS), we situated the research in a workplace in Södertälje,
located about 40 km south of Stockholm, with around 14,000
employees. The corporation was included as one of the research
partners together with a small start-up entrepreneur specialising
in real-time data visualisation. From the academic side in this pro
ject, we included a diverse team of researchers from the Integrated
Transport Research Lab, and from three different departments:
Product and Service Design, Centre for Transport Studies, and
Industrial Economics and Management, all at KTH Royal Institute
of Technology. The research project was structured as five separate
work packages, where the first work package, User Studies and
set-up, was where the design research was carried out. The other
work packages were: Vehicle Connections, System Design and
Deployment, Business Modelling, and Sustainability Contribution.
The corporation had an existing mobility service system that
included commuter buses, shuttle buses and taxis to support trans
portation needs within the work site. The commuter buses ran from the
city centre to the work site in the mornings and afternoons to support
commuting. The corporation wanted to update and redesign the
system, to include real-time data visualisations of all vehicle locations
and provide continuously updated information in a digital application
for route planning. Hence, the research project was situated right
from the start as a redesign of an existing product-service system, and
included the provision of a digital application to support the system.
This corporate mobility service system, as described in Publication E, was primarily focused on supporting transportation during
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“To get research data from your own
employees is smart. I can see the
point with using us employees as
research objects to understand what
the future of mobility could look like.”
– Participant, employee

Existing commuter bus prior to redesign.
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work hours and on the work site. However, since the employees’
internal transport practices proved to be bundled together with
commuting practices, which in turn were bundled together with
other everyday practices such as dropping off children at school, we
acknowledged these dependencies but still situated the research at
the work site and in relation to work practices.
Since one of the stakeholders in the project was the company, we
respected their intention, which was to launch a redesigned service
system, and worked for a successful launch. However, from a research
perspective, it was not the launch as such that was the most interesting
aspect but rather the service development project process. Furthermore, since this was a transdisciplinary project with not only multiple
scientific perspectives but also various views in the different company
departments, there were several different framings among the stakeholders of what the research project was about. For some, the purpose
of the redesigned system was to remove private cars from the parking
lots to support sustainable mobility practices, whereas for others, it
was to provide a more time-efficient internal transportation system.
The different framings became part of the project’s context and were
acknowledged but not ultimately resolved. We worked together with
the company and their consultants as well as the project partners to
design and implement the digital application for the service. In this
context, one dominant framing in the system development project
team was that the project’s purpose was to develop a seamless and
easy-to-use digital application and to successfully implement it with
large impact and substantial adoption amongst employees. With a
Re-value design posture, we brought the different framings of the
project’s purposes to the foreground for discussions in the project
team to highlight different perspectives. As researchers in sustainable
transport systems, we also framed the project to include investigating
conditions for sustainable mobility transitions.
The first year of the two-year project was spent in this first stage
developing the system before the launch. The second year was spent
following the system’s implementation and engaging in its development iterations. The redesigned product-service system was launched
a year into the project as a new improved system intended to stay.
With the launch, the system was made available to all employees
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and hence it was highly developed and fully functional. Even though
there were many details of the system that were later found to need
improvements, it was not a low-fidelity prototype that invited participants for experimentation. From a research perspective, this was
challenging in the later stages. Also, since material possibilities were
added and nothing was removed from the employees or restricted
in their conditions, such as parking fees, the reconfiguration was not
significantly disruptive.

Selecting materials
Prior to the start of SMSS, there was already a service system in place
at the organisation involved. However, for research purposes it was
important to create material reconfigurations to disrupt practices and
support employees to reflect on their transportation and commuting
practices. Hence, with a Re-make design posture, the introduction of
shared electric bikes was strongly advocated by the design researchers
and these were eventually launched as part of the system, even
though considerable efforts were needed from the organisation to
develop and implement this element. This reconfiguration of internal
transport modes proved important, not only for the employees and
their views on the complete service system, but also for the company
to learn about mobility service development.
The internal mobility service system was free of charge for company employees to use, except for the commuter bus which was
charged as a monthly subscription or as single tickets. Swedish tax
regulations made it necessary to charge for the commuter bus, since
employees using this part of the service otherwise would have to be
subject to benefit taxes. Also for tax reasons, it was not possible to
connect the internal and external transport systems – for example,
locating electric bike docking stations or internal shuttle bus stops
near public transport facilities. Instead, these internal stations had to
be kept separate from public transport so as not to attract attention
from tax authorities, otherwise all employees could have been charged
benefit taxes if the corporate mobility service system was deemed to
be providing for commuting trips.
As the redeveloped corporate mobility service system was made
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“I think the system is great because
there are many new employees
here who do not know their way
around and then they can get help
to find the way.”
– Participant, employee

Existing shuttle bus prior to redesign.
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available to all employees once it was launched, there were no particular usage rules other than that one had to be an employee of the
company in order to use the complete system. The company did not
charge any parking fees during work hours at the work site, since the
municipality did not have parking regulations in this area. There were
discussions about the possibility of introducing other incentives or
temporary parking fees as a disruption at one of the locations for the
research project, but this was dismissed by the company since it was
thought to be too sensitive from a company management perspective
and risked upsetting employees and trade unions.

Recruiting participants
In SMSS, an open approach was used to recruit service system
users. As this service was launched and made available to all
14,000 company employees, there were many available research
participants, and in that respect, it was easy to get access to system
users. However, with limited resources it was challenging to identify
and recruit dedicated and committed test pilots. With a Re-learn
design posture, we wanted to identify those who would actually
change their transportation practices due to the introduction of the
system, though this was not possible to know in advance. By inviting
attendees to a project introduction presentation that was part of
a larger company event, we recruited 20 test pilots evenly from
two categories: car commuters and shared-mobility commuters.
In these employees, we noticed a willingness to engage in learning,
which was considered a good starting point. The two categories
were identified by the part of the project that was concerned with
data analytics, following the first employee survey carried out before
the system launch. Even though car commuters used the existing
service system less often, it was important for us to include some of
them as participants in order to also understand their transportation
practices and views on the internal mobility service system. The
first survey indicated several factors that influenced employees’
transportation practices, such as their position in the company,
residential location, and household situation such as living with
or without children. The 20 selected test pilots included what we
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“I believe strategically this is
about that we want to show how
to become a mobility provider.
And I suspect one of its practical
reasons is for the employees to
more easily get around. But then
it is also about being able to test
functions ourselves.”
– Participant, employee

Existing taxi prior to redesign.
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categorised as heavy users, who were frequent users of the existing
internal mobility service system, and curious users, who used the
system only occasionally but who had expressed an interest in its
development. Within these two categories, we ensured that both
car commuters and shared-mobility commuters were included,
and that there were users living in the neighbourhood area, in
Stockholm city, in suburban areas of Stockholm, and farther away,
as well as a mixture of those with and without children. As such,
our intention with the recruited test pilots was to include a variety
of lifestyles, encompassing different living areas, family situations,
work situations – including roles and locations in different office
buildings – as well as different commuting practices. We set the
limit to 20 participants, which was the number we considered
manageable in terms of resources for conducting and analysing
interviews. With this limited number of participants, and so many
different categories of employees influencing transportation
practices, we considered the differences more as heterogeneous
representations of typical employees at this workplace, which
ensured a variety of practices related to internal transportation.
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In the Performances stage, once the
intervention is up and running, the design
work is focused on the performance of
the proto-practices. Described below
are performing strategies that include:
facilitating, experimenting, and capturing, and
characteristics of processes of enabling protopractice performances.

rules for use in a way that helps things run
more smoothly. However, if the reconfiguration
is too smooth and easy to perform, it might
not encourage enough altered proto-practices.
Therefore, there needs to be a balance between
disruptive and seamless in relation to everyday
life. Also, attention must be given to the mix of
material elements with the rules around them,
including who can use the reconfigured system.
It can be fruitful to allow the participants to
bend the rules, and to emphasise to them the
openness of the rules. A main purpose at this
stage is to encourage practitioners to try out
proto-practices, and maybe even invent new
variations on them.

To begin with, facilitating the performance of
practices by recruited practitioners requires
balancing reconfigurations of practices such
that they still work in everyday life. The
reconfigurations can include different practice
elements, including materials as well as rules
for system use. If the material reconfiguration
is disruptive with extensive changes made to
everyday life, it may be necessary to set the

Next, the focus is on experimenting with the
emerging proto-practices. Here, it is important
to allow the participants to improvise and
promote jointly experimenting with the
practices. Since this stage is about incubating
the prototypes, which may not be perfect or
not yet ready to become widespread, there
will be performance difficulties, and these
problems are normal. Difficulties are interesting

RECONFIGURING

BRIDGING

PERFORMING

PERFORMING
STRATEGIES

EXPLORING
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and can be used later on when exploring
possible future practices. Experimentation also
highlights the fact that there are no specific
or correct ways to carry out the practice, and
there is no one optimal solution. Hence, to
facilitate the emergence of practices means
that plurality and variety of practices should be
encouraged. Failures can be valuable and can
lead to new knowledge. Furthermore, since it
is the participants who are the practitioners, it
is within them that the practice knowledge is
situated. Therefore, it is important to foster a
collaborative spirit whereby the participants are
happy to share their experiences and thoughts,
both positive and negative, and are comfortable
revealing their insights and knowledge.
In capturing the proto-practices, several
relevant design and research methods, for
example from service design, can be used.
However, to capture user experiences, specific
attention must also be given to different
practice elements and in particular to those
that are missing (as these missing elements
break the practice). To capture emerging proto-
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practices also includes mapping inertias, threats
and tensions regarding practices which can
later be used to pinpoint and prioritise possible
ways to disrupt current configurations of
practices. Another starting point for designing
(and therefore relevant for capturing) can be to
search for transformational moments. However,
it is important to recognise that these moments
have to some extent already happened, with
the start of the interventions, and have been
staged for the participants. Nonetheless, as a
result of the intervention, discussions around
other transformational moments can come up.
Moreover, there is a need to categorise what
has been captured. To categorise the practices
and how they are bundled, including all their
elements, is problematic, as categorisation
reduces the variety of the performances of
practices. However, categorisation is necessary
and required to be able to move forward; but
it also means decisions are made about which
categories should be considered and what
should be quantified. Hence, any categorisation
is a strategic decision and therefore needs to
be carefully considered as such. Therefore, and
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as part of the design process, it is important
to remember the normative aspects behind
the taken decisions. However, the design
work can be used as a way to question (user)
needs rather than to solve problems or make
the service efficient (which typically seamless
service experiences can have as goals).
Capturing data is a learning process and as
such it can be useful in this stage to share the
captures in the research team.
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A Car-free Year
– Performed proto-practices

Facilitating proto-practices
In a Car-free Year, many decisions around how to facilitate the proto
practices were made early on during the set-up, when the materials
were selected. In the subsequent facilitating stage, we focused on
fine-tuning the rules around the intervention and further supporting
the participants’ competences around the proto-practices to develop.
Regarding the rules, what the participants did during their work hours
was not part of the intervention, and this enabled them to commit
to the project without having to consider effects on their work-life.
However, it turned out that their participation also decreased their
car use for work-related trips. Furthermore, regarding the rules, the
removal of cars was compensated for by allowing 24 car trips during
the trial year. We made it clear to the participants that we found
any potential failures to live completely car-free interesting from a
research perspective and urged them to use this possibility when
necessary. However, during the car-free year there was sometimes
a competitive tendency among participants, and some expressed
reluctance to use the car trips in order to be the family with least
marks on their card at the end of the year. Therefore, we had to
remind the participants about this possibility from time to time.
With a Re-make design posture and to facilitate the performance
of proto-practices, we also supported the families with tangible
materials and intangible knowledge. For example, as all three families
began cycling more, using both regular bikes and the rented electric
bikes, this meant they also cycled during the winter months. Winter
biking was a new proto-practice they had to master, which included
material elements, such as obtaining winter tyres and garments like
jackets, trousers and gloves. Not only did they have to obtain these
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items, with support from the project, but in order for winter biking
to evolve as a proto-practice, they also had to acquire competences
around these materials. In this case, the knowledge resources around
the project, including us researchers as well as the bike repair store,
provided assistance and know-how around winter biking equipment
such as how to dress and what equipment to use. As part of the
electric vehicle rental service, the participants had access to free
support from the bike repair store during the trial year, such as
fixing flat tyres and mending equipment. For more details around
the bundles of practices, see Publication A.

Experimenting with proto-practices
As explained in Publication A, car-dependent practices were replaced
with several different transportation practices, but also with for
example alternative shopping practices. These emerging protopractices when trying car-free living came with new use of materials
which occurred in different ways, and with a Re-make design posture
we supported these altered configurations. For example, participants
used light electric vehicles for trips where they otherwise would have
used their cars, and during the intervention they all cycled more.
Cycling by regular bike was not a proto-practice for them, as they all
knew how to cycle prior to the project, and all had used a bike as a
transportation practice, although everyday winter biking was new to
them. Cycling by electric bike and electric box-bike was new to all of
them, with the exception of one participant who owned and used her
own electric bike and had done so before the project. To some extent,
the participants started using public transport more, particularly the
children, who also began to travel more by public transport on their
own. Use of public transport was not a new practice for any of the
adults, but for the children it was an emerging proto-practice in terms
of managing its use on their own. The families replaced a part of their
own transport by buying food online whereby the retailer performed
the transport instead, and they also used more services that included
delivery to their homes. One of the families had already ordered food
online prior to the project, but for the other two families this was
a proto-practice they developed. For all of them, online shopping

104

Mobility Interventions

“With the box bike you do not need to

think about parking since you can leave
it anywhere. Now we just went there
and bought waffles at the Christmas
market. We would never spontaneously
have done this with the car because
then I would have thought that we did
not wear enough warm clothes for
being outdoors.”
– Participant, family member

was an easy activity to perform, as such services developed rapidly
at the time of the intervention. However, to get rid of stuff without
owning a car was a proto-practice all had to learn, and which caused
frustration from time to time.
Hence, the proto-practices of car-free living that developed
during this intervention were bundled together with whole sets
of related practices, and many different proto-practices emerged.
Car-dependent practices that were replaced, as described in Publication A, were related to daily commuting, regular evening trips,
and occasional weekend and holiday journeys. This difference in
timing (everyday, regular and occasional) caused various learning
challenges. Many everyday practices had to be mastered quickly
in order to simply get on with life, and winter biking for example
required our support for the families to develop their competences.
It was not considered difficult to develop competences for regular
practices, such as the children learning how to get around by public
transport on their own, and these were acquired smoothly. However,
there were more issues for the parents regarding meanings around
parenthood, and these developed more slowly during the year. To
manage occasional transport practices without having access to a
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“I thought about this when we were

on the train that it is not often you
sit with your family for two hours
and just talk. It is not the same in
the car because then the children
listen to their mobile phones instead.
But on the train, you all sit there
facing each other.”
– Participant, family member

car sometimes took longer and required a considerable amount of
research, planning and preparation. For example, one of the families
had a broken toilet seat standing in their garden for more than six
months before they managed to find a way to get rid of it. It was not
until they started to renovate their house, creating even more needs
to transport stuff, that they were forced to learn and acquire this new
proto-practice of getting rid of stuff through services. Once they
had found and used a relevant service, they knew how to perform
this practice and had no difficulties in doing so; but there was a
clear resistance to initiate buying transportation from a supplier as
opposed to organising the transport on their own.
The participants also discovered the benefits of car-free life as
their proto-practices developed. With a Re-value design posture, we
supported the participants’ attention to these. Some benefits were
obvious and anticipated, such as the increased exercise and fresh air
that came from cycling all year around. With winter biking, given
the few hours of sunlight in Stockholm during winter, cycling to and
from work exposed the participants to, if not the sunshine, at least
more daylight, which was appreciated. For the families with younger
children, as the children were dressed in outdoor clothing for the
bike ride, it also became easier to do other outdoor activities, such as
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stopping at a playground on the way home from school, which was
particularly valuable to them in the winter time when they would not
normally have stayed outdoors. Participants felt that cycling increased
their flexibility, not only in terms of being independent from public
transport with its fixed routes and timetables, but also in terms of
being able to seize the moment to play outdoors. Furthermore, the
flexibility of everyday life with a car versus that of car-free life was
discussed in terms of the duties of owning a car, and the participants
all valued their increased flexibility in this sense. Owning a car can
provide freedom and flexibility in terms of being able to depart at
any time and go anywhere; but some participants also discovered
the flexibility of not owning a car, such as the lack of responsibility
for parking on the allowed streets (for those living in the city centre).
Furthermore, when travelling by train with a fixed departure time,
this decreased flexibility was described by one of the participants also
as the freedom not to feel obliged to clean the apartment before going
away, but instead leaving home on time and feeling relaxed about it.
Moreover, as car-free living became normal for the families and they
were increasingly considered in their communities as car-free people,
they also discovered the social value of car-free life. Some of them
reported that there was sometimes an expectation on them to be forerunners of all sustainability practices because of their commitment
to live car-free. To be a car-free person came with an expectation
of a certain identity, embracing all sustainability practices, such as
being vegetarian. This expectation was not necessarily valued by all
participants, who felt that their commitment to the car-free challenge
was enough of a contribution to a sustainable lifestyle.

Capturing proto-practices
We used a combination of research devices to capture proto-practices.
Contextual interviews were our primary source of data, but the absent
car itself can be considered our most important research device,
since its absence reconfigured the participants’ practices around
transportation. However, we also used a range of tools to capture the
participants’proto-practices. We set up a Facebook page where the
participants were encouraged to share their experiences of car-free
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“So nice to be outdoors and you can see
such beautiful views. And then I found
that on a bike you get a much better
understanding of how the city and its
different areas connect.”
– Participant, family member

life. Since what was expressed there was publicly available and open to
anyone, the posts turned out to consist of either very positive comments
about car-free living or angry feedback on public transport faults. We
researchers followed the posts and comments, and also brought these
up for discussion in our monthly interviews with the participants.
The semi-structured one-hour interviews held throughout
the year worked as our primary capturing devices. Prior to each
interview, the participants were asked to record their experiences
and thoughts in a travel diary over one week. The travel diary
was designed by us to facilitate capturing experiences during the
activities, or as close as possible. This was facilitated by a small and
handy format, with easy-to-use symbols and simple instructions.
These worked well to capture the practicalities of the practices, and
enabled us to gain an overall understanding of everyday car-free life,
as well as any problems. At the same time, with a Re-learn design
posture, the travel diary encouraged the participants to reflect and to
express their thoughts over the week. With the same Re-learn design
posture, these reflections helped spur discussions during interviews in
the participants’ homes and as the months passed by during the carfree year, it became easier and more comfortable for the participants
to share these reflections with us, whereby we could learn even more.
Furthermore, it was through these reflections that we were able to
discuss the meanings of living car-free. This included for example
the meanings of parenthood for car-free families when the children
used public transport on their own. Tensions between being a good
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parent and a car-free parent sometimes caused parents to accept the
children riding with another parent in their cars, hence breaking the
proto-practice of using public transport. Even though the children
claimed they could get home on their own after sports practice by
public transport, there were occasions when they accepted a lift
with a team-mate’s parent, since this caused less friction between
the parents. With a Re-value design posture, we drew attention to
these challenges to values and norms. Furthermore, we used an
app (Moves) downloaded on the adult participants' smartphones
to track how they transported themselves. The data from the app
was collected primarily as trigger material and as a research device
in the interviews. During interviews, we generated images from the
data and discussed the transport they had used during the week
they had kept their travel diary. These images enabled discussions
around the details of travel and also worked as reminders for the
participants. Furthermore, the car trip allowance card, which
required the participants to explain each time why they had found
it necessary to use a car, worked as a capturing device for us. With
a Re-make design posture, we were able, through discussions around
these failures in living car-free, to better understand the challenges of

A visualisation of one of the participant’s transportation during a week with the Moves app.

109

sustained car-free living. Moreover, we were able to understand how
the proto-practices were bundled, and also identify the circumstances
under which it was simply impossible to travel without a car. As
described in Publication B, all these capturing devices and tools
were strategically balanced in their design. With a balance of strict
and soft design strategies, a mix of formal and informal proved
essential, as this balance, on the one hand, enabled participants to
try proto-practices and, on the other, ensured we could learn from
their performances.

The car trip allowance card
from one of the families.

A page in the travel diary of one
of the participants.

KTH Mobility Pool
– Performed proto-practices

Facilitating proto-practices
In KTH Mobility Pool, the facilitation of proto-practices was primarily initiated at the set-up stage when the system was designed
and the rules for use were worked out. However, as we designed the
product-service system together with the stakeholders, including the
two organisations where the intervention took place, it was necessary
to tweak the sharing rules to fit the respective working environments.
For example, the sharing pool’s available time for co-workers was set
differently at the two locations. Furthermore, at the location where
there were difficulties in engaging caretakers, we re-worked the rules
to allow vehicle charging at the work site as well as at home. This
system configuration change was necessary in order to find any
caretakers. Here, a Re-make design posture helped us to embrace the
necessary system iterations and tweaks. The interventions were also
initiated with communication activities where we organised trial days
that included presentations and test drives at both locations. These
activities were primarily aimed at employees of the organisations
to attract users of the systems, but to a certain extent we also used
the events for contact with potential caretakers. The organisation
of these events required a lot of effort by the research team, but
persuading the employees to try the light electric vehicle and learn
for themselves how easy and fun it was to drive, was important for
widespread system use.

Experimenting with proto-practices
In KTH Mobility Pool, as explained in Publication B, the caretakers’
commuting practices changed in terms of which vehicle was used.
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With a Re-make design posture, we disrupted their everyday lives, but
since the vehicle was still an individual mode of transport, making
it similar to a car and different from public transport, the change
in commuting practice was not so radical. Furthermore, with this
new material came a number of limitations to transport practices.
The limited range of the electric vehicle meant caretakers had to
live within 10 km from their workplaces, but since all recruited
caretakers fulfilled this condition, this feature did not affect the
caretakers’ commuting trips. However, for those caretakers with
children, new routines and proto-practices developed for dropping
off and picking up children from school. Since the vehicle only
accommodated two people, it was not an appropriate solution for
those with more than one child. Furthermore, the vehicle had to
be at the office at eight o’clock, but those dropping children off
on their way to work would arrive later than that in the office. For
these caretakers with families, this typically bundled practice was
clearly affected by their participation in the project. These families
worked out arrangements amongst themselves for who would take
the children and who would bring the vehicle to work. At one of
the locations, in several caretaker families, both parents worked at
the same company and even though only one of them had signed
up as a caretaker, both of them helped out to make the shared
service work. We tweaked the system rules for these families to
allow this sharing to make the service work for them. Furthermore,
since it was not possible to lock the vehicle and hence to leave
anything valuable in it, the typically bundled shopping practice was
unbundled and performed differently, where for example a multistop shopping trip was planned with the heaviest groceries bought
last, as no items could be left in the vehicle. Furthermore, the
caretakers planned their workday whereabouts more meticulously,
and when there were changes in their schedules, they found this
complicated to fit with their transport commitments. For example,
when they went away on business trips they had to organise some
one else to take on their caretaker responsibilities. Most of the
caretakers were primarily interested in testing the new material, i.e.
this particular light electric vehicle and electric vehicles in general.
Prior to the intervention, none of the caretakers had privately tried
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“It requires some additional planning,
the biggest challenge is, you know, to
plan my trips for work.”
– Participant, caretaker

Test drivers of the light electric vehicle at one of the communication events.

car-sharing or mobility services, but all of them had used these
within their respective organisations for work-related trips. Hence,
they all had previous experience of mobility service systems, but
even so, learning the sharing part of the concept can be viewed
as a proto-practice they had to develop, since it was necessary
for them to include in their everyday lives. The regular everyday
sharing competence required a new level of collaboration between
the caretakers and their family members, as well as with fellow
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“You have to make sure that you are
on time since you have a certain
responsibility to be in place.”
– Participant, caretaker

Mapping the customer journey through the
mobility service.

Interview on site.
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co-workers, and this in turn required greater consideration for
each other and more planning. Mastering the sharing competences
proved more difficult than acquiring the practical competences
around driving the electric vehicle. Furthermore, managing the
caretaker role, with its responsibilities that were essential for the
mobility service system to work, was related to a number of bundled
practices. For instance, caretakers were required to always work
from their office locations, whereas previously some of them had
had the possibility to work from home from time to time. This
proved demanding for some caretakers.
The caretakers valued the fact that the light electric vehicle was
fun and easy to drive, with a simple button to press for starting
and driving. They also liked that it was easy to handle and park,
being small and easily manoeuvred, and that they could park it
right outside the office entrance in a designated parking space.
Conversely, they did not value its small size when they needed
to transport more stuff or to take several people with them, such
as when picking somebody up at the train station with a suitcase.
Nor did they like that it was cold and sometimes even wet in rainy
weather, which meant they had to be dressed for biking during
the colder and wetter seasons, including hats, gloves and scarves.
They were surprised at how fun it was to drive the light electric
vehicle, and for some this included in winter – for example, spinning
the wheels on the ice of a frozen lake just for fun. However, fast
driving on busy motorways was not appreciated, since almost all
caretakers felt unsafe with big lorries swooshing by and making
the light electric vehicle rattle. They engaged in learning about the
vehicle’s performance and about electric vehicles in general. As
they became comfortable driving this particular vehicle, they also
became ambassadors for all electric vehicles. There were plenty of
stories told by the caretakers of how they had been engaged in the
street by neighbours, outside the supermarket by strangers and
around the lunch table by colleagues to discuss what it was like to
drive a light electric vehicle and how electric vehicles might (or
might not) replace fossil-fuelled cars in the future. As caretakers
and selected participants in the research project, they also became
ambassadors for alternative mobility solutions. Some caretakers
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“I think the idea is super good and
I think that it is a good direction
for us to share our resources in one
way or another.”
– Participant, caretaker

enjoyed this role, as it suited their professional management roles
and supported the meanings they held around these roles. For
some caretakers, the role also suited their personal identity of being
either a forerunner of new technology or a person engaged with
sustainability. With a Re-value design posture, we drew attention to
these different intrinsic and social values. Since the light electric
vehicle is quite different to other vehicles, it stands out and gets
noticed. For those caretakers who joined the project for more
practical reasons, such as saving money or adding an extra means
of transport to their families, being a visible and highly noticeable
ambassador was not always appreciated. These caretakers also hid
away from some of their responsibilities and sometimes even treated
the vehicle as their own. Some of them also bent the rules regarding
when fellow colleagues were allowed to use it, booking the service
for themselves during lunch hour every day or booking it from early
afternoon onwards to be able to go home whenever suited their
own needs. With a Re-make design posture, these elaborations were
allowed, and we considered them as learning opportunities. The
oddness of the vehicle’s exterior design (resembling a go-kart more
than a traditional car) and its special transmission (electric-powered
as opposed to normal fossil-fuelled cars) implied to the caretakers
that they, as the drivers, were special. When ‘being special’ suited
drivers, the vehicle’s unique design helped caretakers to convey
messages about themselves in line with their identity as ‘special’.
However, when these messages were not in line with the users’
identities, the design instead stood in the way of use.
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Capturing proto-practices
To capture proto-practices, we used the reconfiguration of care
takers’ transportation practices to start with. Furthermore, we
designed the mobility service system to include a sharing component
which was manifested as a digital booking system and dedicated
parking spaces. The booking system was also used to capture usage
data from bookings in terms of frequencies, mileage and timings.
This data was useful for understanding system requirements and
capacity needs, but unhelpful in terms of capturing proto-practices.
Instead, to learn about these performances, we conducted a series
of semi-structured interviews with the caretakers before, during
and after the intervention. These interviews took place in context
at the work sites, apart from a few that were carried out over the
phone due to participants’ schedules and time constraints. We
also interviewed non-caretaker users to capture the practices of

Customer journey mapping workshop with caretakers.
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other service system practitioners; however, in the end, we focused
on the caretakers’ performances, since it was they who we could
follow over the months and also include as research partners to
discuss alternative practices and changes. As the intervention
progressed over the months, the caretakers developed more trust in
us researchers, which facilitated sharing of more sensitive issues. As
described in Publication B, to be able to capture meanings of being
outside the car norm, it was necessary for us to balance formality
and informality in the interviews. This balance was also used in a
number of co-creative workshops where we collaborated with the
caretakers to learn from the tested system prototype and to further
develop the service system. With a Re-learn design posture, we aimed
to capture what the caretakers had learned from their proto-practices
and furthermore, we encouraged them to be part of learning spaces
by inviting them to workshops. We asked caretakers to prepare for
the workshops, which supported them to articulate their knowledge
around their experiences and also to reflect. It was through these
reflections that we were able to discuss, not only the practicalities
around the caretaker role and the service system, but also the
emotional aspects and meanings associated with being a caretaker
of sustainable mobility practices. Several caretakers expressed that
conducting the research intervention was more important for their
respective organisations as collectives than for them personally as
individuals. However, meanings of being a caretaker as an individual
were still considered important by several of them, in that they con
sidered themselves as part of an experiment with potential future
benefits. Here, with a Re-value design posture, we paid attention to
these different meanings and brought them into the designing.

SMSS
– Performed proto-practices
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Facilitating proto-practices
The company involved in SMSS had already been facilitating other,
more sustainable transportation practices than driving private
fossil-fuelled cars for several years prior to the intervention. The
company’s existing mobility service system had supported employees
to travel by various shared cars and buses for their internal trips
around the work site. The commuter bus had also been in use for
years as an exclusive service for employees to complement public
transport (and car commuting). However, with a Re-make design
posture, we added materials to the system and promoted trials of
these. With the intervention, shared electric bikes were added as a
new transport mode and a service was provided offering real-time
information regarding all the vehicles’ positions and route-planning
possibilities. Both these added materials caused new practices to
develop. Neither the electric bike sharing and cycling, nor the
information searching and trip planning, were difficult practices
for users to perform. Nonetheless, the company used extensive
communication resources to increase employees’ awareness
regarding the updated system and promote its attractiveness prior
to the intervention. The communication activities included guerrilla
marketing campaigns over several weeks prior to launch, such as
unusual furniture installations and posters placed in unexpected
contexts hinting about the new system. There was also an official
launch day with activities from early morning to late evening at
many different locations around the work site and on the morning
commuter buses. The inauguration of the service system attracted
press attention, with appearances on national radio and TV news
that same day. All these activities effectively raised awareness of the

“When you cycle you get those feelgood hormones. You get energy and
you get more creative ideas.”
– Participant, employee

system, and within the first month the digital application had been
downloaded by more than 30% of the employees. With a majority
of the employees aware of the system and a third of them having it
accessible via the application on their smartphones, there were many
possibilities for proto-practices to emerge. That being said, it was not
evident that this was the case. To be aware of, and have access to, a
service does not necessarily imply that the service will be considered
attractive or be used. To complement the service system, there were
no ‘sticks’, like rules or regulations around car-driving with parking
costs or limited passage allowances. Instead, there was a focus on
‘carrots’ and as such communicating the system’s advantages, thus
increasing employees’ expectations of the service. The company
preferred to use carrots rather than sticks as incentives, since these
were considered less offensive and did not risk upsetting employees.

Experimenting with proto-practices
In SMSS, as explained in Publication E, the updated mobility
service system gave the employees possibilities to complement
their internal transport practices with the use of shared electric
bikes. To change transportation practices from driving private
cars to using more sustainable alternatives involved encouraging
employees to use sustainable practices for their internal mobility
needs. This included promoting use of the mobility service system
with the shared vehicles, among which the electric bikes can be
considered the most sustainable component. But it also meant
promoting walking and cycling, which were even more sustainable
options. For transportation practices outside the work site, public

120

Mobility Interventions

transport was also included in our research when considering more
sustainable mobility, which in this case encompassed commuting by
bus and by local and regional trains. However, public transport was
not included in the mobility service system. Furthermore, internal
travel practices were tightly bundled with meeting practices, and
conducting meetings over the Internet in order to eliminate the
need for transport was also, from a research perspective, included
as a sustainable mobility practice with non-mobility as an aim.
However, digital support for meeting practices was not included in
the mobility service system.
As described in Publication E, we noticed variations in the way
employees used the service system. The added material of the shared
electric bikes caused employees who had never used an electric bike
to develop new cycling practices. These included not only controlling
the electric assistance when cycling, but also finding a bookable bike
in the bike rack and adjusting the saddle to the correct height. All

Interview by the electric bike parking station.
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employees we interviewed were happy with using the electric bikes
and had no difficulties in acquiring these practices, including the
competences to book, start and return the shared bikes. There were
some issues early after the launch with bike availability, as many of
the electric bikes malfunctioned and temporarily had to be taken out
of system. Furthermore, the electric bike users discovered various
benefits in their new sustainable mobility practices. With a Re-value
design posture, we gave attention to these and included them in the
designing in coming stages. Some users said they appreciated the
flexibility of not being tied to timetables, which made them free to
depart from their office location at any time. Participants valued
this freedom, and it also meant they felt even more time-efficient,
whereby the electric bike practices supported positive meanings
associated with being a time-efficient employee, which was held as
a standard for how to act in this work environment. Furthermore,
some expressed that they valued getting fresh air and exercise in
the middle of their workday when they used the electric bikes. This
helped them to relax, and some even said that they felt more creative
after cycling. In addition, there were those who found that using the
electric bikes was simply fun. They valued the speed and excitement
of going quickly up and down the hills around the work site. None of
the other transport modes was described as fun and exciting to use or
carried these intrinsic benefits, which made the electric bikes the most
attractive part of the mobility service system. This was expressed by

many employees, where there were also examples of users valuing
the electric bikes as the company’s most important sustainability
initiative. Employees valued the system not only for the individual
benefits they gained, but also for the company’s collective efforts
towards sustainability, which made them feel proud as employees.
Practices related to searching for information changed. As the
shared mobility system had been in use in a different form prior to
the intervention, some of the skills around finding departure times
and bus routes had to be re-learned. As explained in Publication E,
this un-learning and re-learning was not always easy and there were
many complaints about missing information and lacking planning
possibilities that caused confusion. With a Re-learn design posture,
we drew attention to these processes in the designing at the later
stages. There was a clear need for many employees to plan the
locations of their daily meetings and appointments in relation to
transportation needs, including commuting. Since the launched
service system primarily supported last-minute trips, and did not
allow for planning travel in advance, this hindered employees’ use
of the system, as they found it cumbersome and unhelpful. Some
of the system users had previously used the system extensively and
most of those were obliged to do so, as they commuted by public
transport or the commuter buses, and hence had no other options
for internal transport, apart from walking or possibly getting a ride
with a car-driving colleague going to the same meeting. Acquiring
the necessary competences for using the service system with its
digital application, and re-learning how to plan internal transport,
was felt to be more difficult than for example learning how to handle
new material elements, in this case the electric bikes.
In line with meanings of being an employee in a managerial
position held by many at this workplace, we heard in interviews
and workshop discussions how stressful manager roles left no room
for choosing more sustainable mobility options over private car
transport. Being a manager meant tight work schedules, including
back-to-back meetings, which left no room to use the service system,
as it simply took too long. Managers used their cars for transport
to feel more time-efficient. For some, manager roles also required
a more formal dress-code and therefore less leeway to arrive at
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“It is smooth to use the buses, but
on the way back I took an electric
bike. With the electric bikes you
can simply go whenever you like
and there is no need to think about
any timetable.”
– Participant, employee
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“It is so much fun to ride the
electric bikes. I really enjoy some
speed in everyday life. A good
alternative to taking my car
and nice not having to look for a
parking space.”
– Participant, employee

Capturing proto-practices
We used different tools and methods to capture practices that
emerged and proto-practices that were tried out. In this trans
disciplinary project, we as design researchers worked together with
not only several company departments, but also with researchers
from different disciplines, such as transport, business modelling
and data analytics. Together with data analytics researchers and the
company’s human resources department, we conducted a total of
three employee surveys during the research project regarding travel
habits. With the first survey, conducted right before the redesigned
mobility service system was launched, as described earlier, two
different categories of employee were identified based on their
commuting practices: those who were car-dependent and those
who used shared mobility services (such as public transport). We
kept these two categories when we selected employees to follow after

Travel diary.
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meetings hot and sweaty from cycling. These meanings of being a
manager hindered sustainable mobility practices to emerge.
With the introduction of the electric bikes, new practices around
the use of the system emerged. We heard examples of employees
using the electric bikes to get to one of the buildings that was located
near a commuter train station to facilitate their commuting practice.
This integration of the internal mobility system with public transport
was, as described in Publication E, not allowed from the company
side, as Swedish tax authorities could then claim benefit taxes.
However, it was made clear by employees that this integration was
necessary in order for them to choose to travel by public transport
complemented by the internal mobility system. As researchers,
and with a Re-make design posture, we welcomed these instances
of misuse where employees pushed the limits of what was allowed.
To us, these indicated gaps that had to be dealt with in the system
configuration. However, for the operating part of the organisation,
this experimentation with the rules caused problems, such as the
need to redistribute the electric bikes at the end of the work day,
since too many of them ended up in one of the four locations – the
building nearest the train station.
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the redesigned system was launched and the intervention started.
The surveys, as such, were not used to capture proto-practices,
apart from identifying the categories. Instead, to be able to obtain
rich descriptions of system use in everyday life, we used semistructured interviews and met selected participants two to three
times to discuss their transportation practices in relation to work.
We also equipped them with travel diaries in which they described
their journeys during and in conjunction with their workdays over a
week and reflected on their experiences. When we met for interviews,
the travel diaries were used as trigger materials for discussions and
reminded the participants of situations, thoughts and emotions that
had occurred when they had used different modes of transport.
With a Re-learn design posture, we drew attention to practitioners’
reflections on their experiences and what they learned in their
performances of proto-practices for the designing in the later stages.
Furthermore, we gathered a selection of the participants in two
generative workshops, where we created customer journey maps
of the mobility service system’s different modes of transport, to
identify ‘pain points and gain points’ of the system. In particular,
these were relevant for the continued development of the service
system. However, as we worked through the service mapping in
the workshops, there were also stories told about general work
life and meanings of being a good employee, where for example
time-efficiency was highly valued. Hence, the co-design workshops
were useful not only for practical service design development and
learning about practices, but also, with a Re-value design posture, for
later designing purposes, we identified users’ meanings related to
commuting and transport practices in relation to workdays.

126

Mobility Interventions

127

RECONFIGURING

BRIDGING

PERFORMING

EXPLORING
STRATEGIES

EXPLORING

In the Explorations stage, once proto-practices
are carried out, or when the intervention is
completed, the design work is focused on
exploring the performances of the practices and
the participants’ experiences of these. Described
below are exploring strategies that include:
deconstructing, pinpointing and collaborating,
and characteristics of processes of exploring
experiences of performed proto-practices.
To begin with, deconstructing performances of
practices means to sort through and categorise.
Commuting practices are for example typically
bundled with practices around such things as
shopping and picking up children from school.
However, a commuting practice may also
consist of many different practices, such as
planning (pre-trip, wayside and on-board) or
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travelling by several transport modes. Therefore,
deconstruction is inherently complex, and
several strategies can be used. One initial
deconstruction strategy is to describe relevant
practices, and when doing so, understand and
map relationships within and between these.
Subsequently, to identify various parts of a
practice, the deconstruction can use the three
categories of elements: materials, competences
and meanings. For example, a commuting
practice can be deconstructed into the material
elements needed to perform that practice, but
while also connecting these to competences
required to perform the commuting practice,
as well as meanings held by the practitioners.
In this deconstruction process, it can also be
useful to group the participants’ experiences
into positive and negative, and practical and
emotional, either as complements to the three
categories of elements or as alternatives. With
a focus on the proto-practices that have been
conducted, deconstruction can also start by
identifying what worked repeatedly with the
proto-practice and evaluating its performance.
Hence, deconstructing a practice, using several
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different strategies, means to map it and to
figure out its socio-material configurations,
and to distinguish the various parts of its
performance, and how these are related to
each other.
Pinpointing difficulties in proto-practices is
another part of the analysis. Several strategies are
required to identify hurdles and problems that
must be overcome in order for the proto-practice
to have the potential to become mainstream.
The current configurations of practices might
be resistant to change, and when pinpointing
threats to the desired proto-practices, it is useful
to work out which disruptions are needed in
the current configurations. When pinpointing
possible intervention points where disruptions
can take place, deconstructed parts are analysed
to find missing links or blockages. For example,
if winter cycling garments are missing and
competences around what to wear in the
winter when cycling are lacking, winter cycling
practices will not develop. When a bike gets a
flat tyre and the practitioner lacks competences
to mend it, biking practices will be threatened.
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Hence, revealing threats and tensions are ways
to pinpoint problems in proto-practices, and as
such an important analysis for the generative
designing stage which comes next. From a
designer’s point of view, the purpose of this
analysis is not only to describe and understand
difficulties and opportunities, but rather to
strategically pinpoint those areas where change
can be introduced and alternative possibilities
can be generated. Hence, pinpointing is also a
normative process.
Collaborating is another strategy for the
exploration stage. As practices are performed
by practitioners, it is essential to explore
performances collaboratively with practitioners.
It is those who have the experience of
performing the proto-practices who hold
the tacit knowledge. Teasing out this tacit
knowledge begins in part at the previous
stage (Performances), as the proto-practices
emerge, with design supporting reflections
on actions. However, in this explorative stage
(Explorations), the focus is on gaining new
knowledge through another learning loop with
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further reflections upon the activities that
have been carried out while practices were
performed. Taking past experiences from the
performances as starting points, and allowing
participants to bring these into workshop
spaces where they discuss their current
situations, collaborative knowledge can be built.
During this process, sensitising devices can also
be used to support reflections in knowledge
building. For example, prior to a collaborative
workshop, participants can be asked to use a
travel diary or perform different assignments
whereby they already start to reflect on
an issue before arriving at the workshop.
This knowledge is shared and discussed in
workshop formats which also include generative
elements that focus on future possibilities. It is
important to acknowledge that practitioners’
tacit knowledge is situated and specific, and
different co-design tools can be used to elicit
the situated knowledge. Furthermore, it is
crucial to recognise variety of practices and
to foster a creative and open approach in the
workshops with curiosity paving the way for
new knowledge.
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A Car-free Year –
Explored experiences

Deconstructing performances
From the monthly interviews with the participants throughout the
car-free year, we captured a large amount of data regarding their
experiences of car-free living and the proto-practices they gradually
formed. We also collected data from the travel diaries and Moves
application, where the participants took notes on the practicalities of
their transport practices and reflected on these experiences. Both the
travel diary and application, together with the 24-car-trip allowance
card, were mainly used as trigger material in the interviews, as described
earlier (for more details see Publication A). Detailed notes were taken
during the interviews and we summarised our insights continuously
throughout the intervention year. When we analysed all the data at the
end of the year, we used a hands-on designerly approach. Reading
through the interview notes and discussing participants’ experiences,
we wrote key sentences on Post-it notes and placed these on the wall.
If the same comment appeared twice, we wrote it on another Post-it
and placed it on top of the first. This gave us an indication of the
frequency of certain experiences, and sometimes also of importance.
In this process of deconstruction, we worked through the interview
material and categorised comments into practical and emotional, as
well as positive and negative experiences. With a Re-value design posture,
we were specifically interested in identifying individual benefits as
well as collective values connected to car-free living. This hands-on
analysis with Post-it notes also supported the development of insights
regarding the complexities of relevant practices. Clustering the Post-it
notes into themes helped us to understand relationships within and
between practices. As we filled themes with Post-its, interdependencies
between practices and practice parts also became clearer. When naming
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“The children go more on their own
by tubes and buses which means
that I have more time now. This is
really nice. And it does not seem
to bother them. It is not that big
difference for them because when
we went by car they would usually
listen to music on their phones,
and they do the same now.”
– Participant, family member

the themes, we considered each theme’s connections to either material
elements, competences or meanings, or to several of these. Working
together in a team, with several researchers all immersed in the project,
and with data visible on the wall, we could relatively easily reach mutual
overall understanding as well as agreements on the importance of
various parts of practices. The use of data in the physical form of Post-it
notes supported both zooming out to see the big picture, and zooming
in on specifics and details. When required, we returned to the recorded
interviews and transcribed parts of these to obtain accurate quotes.
This designerly method of working with the data was familiar to us
and supported our analysis. The insights we gained from these sessions
were, with a Re-learn design posture, interpreted by us and aggregated
into our translations of car-free living and car-dependent practices.
With extensive interview material covering a whole year, it was
impossible to complete the analysis in one session, but instead we
worked over many weeks. As we conducted these sessions in shared
spaces, where notes could not be kept on the wall for very long,
we had to use various ways of dismantling the wall at the end of
sessions, and swiftly re-mounting it when they resumed. We came
to use different sized papers pinned to wall boards, with large sizes

Analysis session with Post-it notes.
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for bigger topic areas and smaller ones for themes, onto which the
Post-it notes were placed. In this way, we could easily deconstruct and
re-construct the wall for separate analysis sessions; it also supported
us to work iteratively with the analysis and, with a Re-make design
posture, we could deepen our analysis.

Pinpointing performance issues
As we deconstructed the participants’ practices and experiences, we
also pinpointed tensions between car-dependent practices and carfree living. Here, with a Re-make design posture, we worked iteratively,
and pinpointing was to some extent done simultaneously with decon
structing, though we concluded our internal research analysis with the
identification of problems. We also identified possibilities and positive
aspects associated with the newly developed practices. We considered
these as opportunities that could be further emphasised later in the
designing process, whereas difficulties were considered hurdles that
needed to be overcome.
As a designerly method and tool to work with in this stage, and
with a Re-learn design posture, we created a workbook of collected ideas
for how car-free living could be supported. To structure the workbook
and as a relevant point of departure, we split the themes developed in
the deconstruction analysis into four suggested categories as described
in Publication A: concrete individual, concrete shared, abstract individual and abstract shared elements of practices. We included bullet
points under these theme headings listing our insights together with
quotes from the interviews and images showing specifics and details of
car-free living. In this way, similar to the analysis wall in the previous
stage, the workbook provided both an overview of car-free living and
rich descriptions of everyday life without owning a car. Furthermore,
producing the workbook helped us to enhance our analysis and forced
us to conclude and rank findings and insights.
At this stage, with a Re-learn design posture, we defined three
important changes in the participants’ everyday lives when moving
from car-dependent to car-free: they cycled more, they used different
services, and the children used public transport more. Selecting and
categorising these three changes was obviously not straightforward, and
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“To order food online is now like
a routine. It feels good. When we
order food now we try to make it
more like a weekly plan of what we
will eat. This feels more natural.
And generally speaking, I think you
plan better when you know that it
is not possible to get into the car to
go and get something.”
– Participant, family member

in so doing, many other relevant changes received less attention. However, to be able to communicate the results to new audiences with the
intention of bridging insights into outsights, it was necessary for us to
aggregate the extensive material into higher-level insights. At the same
time as these insights were on a higher level, they were scaffolded with
specifics and details. The strategic decision-making process of what to
bring forward, but even more importantly of what to place in the background and leave behind, was specifically intended to bridge insights of
the three car-free families’ everyday lives for relevant stakeholders. This
strategic design process is further described in Publication B, where
both the exploring and the bridging stages are explained. The exploring
process, and specifically pinpointing problems with performance of the
analysed proto-practices, was intertwined with the bridging process.
Therefore, we tried out many different arrangements of themes in the
pinpointing before deciding on the three selected intervention points.
In other research publications (see for example Hasselqvist, Hesselgren,
& Bogdan, 2016), we also explored other categorisations and brought
forward more nuances to describe consequences of car-free living.
However, for the later bridging stage, the three mentioned above were
selected as basis for designing.

137

Collaborating with practitioners
In the explorative stage of A Car-free Year, we design researchers
started working together with a design agency that was one of
the research partners to collaboratively design concepts of future
possibilities for car-free living. With a Re-learn design posture, we
brought the workbook to meetings where we discussed the findings
and insights developed and presented in it. By working together and
collaborating on the continued design research process with practising
industrial designers, we wanted to both make use of state-of-theart design practice and give sustainability design research input to
practising designers. With this two-fold purpose, we aimed to enrich
practice-based design research with current design practice, as
well as feed design practice with up-to-date design research. These
collaborative efforts were further complemented by the inclusion
of relevant transport experts in workshops, where we worked
together with the research findings and also revised the insights in
the workbook.
Collaborative efforts also involved the participating family
members, including the children, who we invited to a set of work
shops. In these workshops, we let the family members, based on
their experience of car-free life, discuss future possibilities for more

“The other day I met another boxbike which is not that common.
Then I waved. Everybody does that
when you meet somebody around
town. Even the couriers with their
super box-bikes seem to enjoy that.
There is a really strong community
around box-bikes here.”
– Participant, family member

Workshop together with the families.
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families in Stockholm to become car-free, and develop suggestions
for how a city like Stockholm could welcome more car-free families.
With this generative approach of future making and a Re-value
design posture, we developed deeper knowledge regarding individual
benefits and collective values that participants had discovered while
living car-free, and also on participants’ dreams and aspirations.
These workshops were learning spaces where the three families met
and shared their individual experiences. The co-design workshops
were highly appreciated by the participants, since they represented
an opportunity to elaborate on their shared and mutual meanings
of car-free living. Through these collaborative efforts and with a
Re-value design posture, we developed our understanding of meanings
and the more abstract elements of practices related to car-free living.

KTH Mobility Pool –
Explored experiences

Workbook with collection of ideas for car-free living.

Deconstructing performances
In KTH Mobility Pool, we focused the deconstruction of practice
performances on the caretakers, since they were the ones who used
the light electric vehicles in their everyday lives the most frequently.
However, at the work site where we had had difficulty recruiting
caretakers, as explained above, we also included some very active
day-users who had acted as ambassadors for our interview sessions.
Hence, the transportation practices discussed were in relation to both
everyday life in general and workdays specifically. Practices related
to workdays included going to meetings in different buildings or to
other sites, but also covered lunch trips and private errands. The
semi-structured interviews were conducted at four points in time:
right before trial, after about one month, after three months, and at
the end of the six-month period. All interviews were transcribed and
we worked with these transcriptions in the software NVivo. Since
we were a team of researchers with mixed backgrounds, not all from
design, it was not always easy to come to mutual understanding of
how to categorise the analysis. Even though all of us were deeply
immersed in the research, with all team members involved in conducting interviews and transcribing them, we had different views
on how to deconstruct the material. As one part of our analysis was
focused on the design of the product-service system, we settled
on combining the three different system parts (products, services,
and system) with the three elements of practices: materials, competences and meanings, and from this created a useful matrix of
categorisation. The product was the material side of the practice that
consisted of the light electric vehicle itself, but also parking spaces,
and added material features such as seat warmers and clothing. The
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“It has made me proud to be
hosting this vehicle and to be able
to show it around. You know, I have
been sending pictures to my family,
to different colleagues, just showing
it to different people who ask me in
the street. Children smile and pull
the sleeves of their parents, and
they point.”
– Participant, caretaker

service side was the booking system, associated with competences
around planning trips, and finding and booking a vehicle. There
were also competences around driving and using the vehicle, and
there were material parts to the service such as smartphones and
computers. However, competences around the booking system,
including sharing, proved more difficult for participants to develop
than competences around handling the vehicle. The system side of
the product-service system included not only the tangible material
and intangible service, but also the caretaker role and the meanings
that evolved around it. This role was required for the system to work,
and as explained above, when the meanings of caretaking suited
caretakers’ identities, the role was more easily adopted.
The complex deconstructions and categorisations were partly
facilitated by working with transcripts in NVivo, where it was easy to
return to the data at different points in time and to share the workload
between the researchers. However, with a Re-learn design posture,
to deepen the analysis and to provide an overview of the data, we
found it necessary to complement the analysis with work involving
physical Post-it notes. Working together in analysis sessions during
the deconstruction, we identified themes and wrote these on Post-it
notes to place on the wall for discussion. Therefore, even though the
deconstruction was aimed at identifying parts and pieces of practices,
we found it necessary to also work towards an overview to interpret
connections and dependencies between practices and their parts.
Furthermore, this designerly approach supported the development
of mutual understanding.

“It is environmentally friendly.
Not having to deal with any fuels,
I mean, for the environment,
I think it is great.”
– Participant, caretaker

Analysis session.
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Pinpointing performance issues
We worked collaboratively with caretakers in workshops where
we used service design tools to both aid the deconstruction of
experiences and to pinpoint critical issues with the performances
of proto-practices. We used customer journey mapping, whereby
the caretakers’ experiences of the service system were visualised
as a journey composed of many different activities before, during
and after service system use. This also encompassed emotions
related to the activities, and we discussed the challenges and needs
associated with each part of the service. Through these collaborative
pinpointing exercises, we identified challenges and potentials for
further improving the service system. Many of these were related
to the material side and the light electric vehicle itself, but there
were also issues regarding sharing competences and meanings of
being a caretaker. Making customer journey maps together with the
caretakers meant we could access their tacit and latent knowledge.
Even though it was easiest for them to discuss material and practical
issues, we were also able to pinpoint more abstract issues such as
emotions and meanings around the caretaker role. With a Re-value
design posture, and through these making exercises, we supported
the caretakers to reflect on their own participation and the meanings
it had for them, as well as how they valued their respective the
organisations’ collective efforts to participate in the research project.
As described earlier, and with a Re-value design posture, we paid
attention to and identified what different caretakers valued in the
service. For some, the practical benefits of having an extra vehicle in
the household were enough to justify their caretaker responsibilities.
Others recognised the emotional and intrinsic values, such as having
fun while driving. As well as personal values, social values were also
appreciated by some. Social values are those related to personal
identity and perception of the self by others. For some caretakers the
distinctive-looking vehicle expressed the caretakers’ commitment to
sustainability, and therefore strengthened their personal identities.
However, in other cases, the strange-looking vehicle that attracted
attention instead became an issue for those caretakers who were
not as comfortable in their ambassador roles. It was difficult
to pinpoint this challenge with the ambassador role, but with a
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Workshop with analysis together with caretakers.

Analysis session with us researchers.
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Re-make design posture, we identified it as an important part of the
caretakers’ engagements. As described in Publication B, we balanced
strict and soft design strategies with the intention to also explore
failures, and therefore allowed the system rules to be bent. However,
this challenge also indicated the importance of well-defined and
clearly communicated system rules for a well-functioning mobility
service system.

Collaborating with practitioners
In KTH Mobility Pool, we collaborated with the 16 caretakers and
lead users continuously throughout their respective trial periods. The
individual interviews, as mentioned earlier, were conducted before
the trial, after one month, at three months and at six months. The
workshops were carried out about three months into the trials and
after the six-month or nine-month period, respectively. Through
these regular meetings, we gradually got to know the caretakers and
trust was developed whereby they felt they could express personal
emotions and values. On the other hand, since all the meetings
were at the workplaces and during work hours, the collaborations
were still formal and it was sometimes difficult to discuss emotions.
Furthermore, we had limited possibilities to ask the participants to
complete additional tasks, with for example individual preparations
before workshops, since their commitments as caretakers were
limited in terms of research participation.
With a Re-learn design posture and to support our collaborations
with the caretakers, we also used some simple sensitising devices, such
as a travel log, and preparatory tasks for workshops such as bringing
in photos of the vehicle in their home environments. The presence of
these materials in the workshops prompted caretakers to recall and
discuss their experiences. Also, at the workplace were two consecutive
trials were conducted, as one group of caretakers had finished their
trial period after six months, we asked them to introduce the service
system to the next group of caretakers. The caretakers in the first
group were asked to prepare and give presentations about their
experiences, and we asked them to share anything they liked with
the next group – fun moments, disappointing ones, advantages and
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disadvantages. With this collaborative workshop, we wanted to hear
about their experiences, and to learn what they had pinpointed as
relevant, but also to stimulate collaborations between those who had
managed to learn new proto-practices and those who were just about
to start their endeavours. In most cases, these preparations worked
sufficiently, but it was evident from the presentations that engagement
in their caretaker roles varied amongst the participants. With a
Re-make design posture, the workshops also facilitated caretakers
to generate ideas for how the system could attract more users and
how to make it even more mainstream for their colleagues to use.
The peer-to-peer learning event was greatly appreciated by all the
caretakers. We also filmed the presentations, and with a Re-learn
design posture we later brought these films into new learning spaces
in the bridging stage with the involved stakeholders.

“I think it has been a benefit for me
to try this new vehicle because we
would have been more sceptical to
go for an electric vehicle if we did
not try this first. But the electricity
thing – it has been so easy.”
– Participant, caretaker
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SMSS –
Explored experiences

Workshop with caretakers presenting their experiences.
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Deconstructing performances
In the SMSS project, to deconstruct practitioners’ performances,
we worked with material from interviews with 15 selected users in
two categories: car-dependant and shared mobility commuters (such
as public transport). All these were users of the corporate mobility
service system to some extent, and we focused the analysis on
internal transportation practices, leaving out commuting practices.
However, there was a clear interdependency between external and
internal travel. Those who brought their own cars to work also had
this option available as well as the shared system, whereas those
who commuted by public transport did not have other options for
internal trips. We deconstructed internal transportation practices
first by available transport modes: buses, taxis and bikes, and then
also included information search practices related to use of the
digital service application. Tangible and intangible parts of practices
were further deconstructed into material elements, competences
and meanings. We worked with the interview transcripts using
the software NVivo and classified data into categories related to
materials, competences and meanings. We continued by identifying
themes within these categories. With a Re-learn design posture, we
worked on the deconstruction analysis inductively; but as design
researchers, we also worked abductively, merging insights into
clusters, and complemented individual analysis in NVivo with team
analysis sessions using Post-it notes on the wall. In this hands-on
process, we allowed intuition and creativity to be present. Here,
we identified opportunities for the system and potential areas for
further development. As we were part of a larger research team,
including representatives from different company departments, we

149

were required to share our preliminary findings in project meetings
from early on in the process. This transdisciplinary work setting
forced us to swiftly aggregate a lot of research data into insights
that could be shared with many research participants, and also
to conceptualise these insights into actionable potentials. Hence,
when deconstructing, we deliberately brought forward the positive
and successful aspects of the corporate mobility service system.
As researchers, we were interested by the challenges that stood in
the way of more employees taking on alternative, more sustainable
transportation practices; but as company representatives desired
concrete development ideas, we also selected these positive aspects
in the deconstructions.

Customer journey mapping of electric bike service.
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“And out of all that we do here, I am

most proud of our electric bikes. I
think it sort of symbolises that we want
to create some kind of change in the
future. If I show something, I show the
app and talk about the electric bikes.”
– Participant, employee

Pinpointing performance issues
From the deconstruction of service system parts, we identified motivations for and barriers to employees using the corporate mobility
service system and making it part of their internal transportation
practices. Since the shared electric bikes constituted the new part
of the service, and therefore the area where proto-practices had to
be developed, we paid particular attention to these practices. We
complemented the interviews with selected users with contextual
interviews at the electric bike docking stations to catch bike users
on the go. We carried out ten of these interviews which were shorter
and were not recorded nor transcribed – instead, we used field notes
and worked in an Excel document to summarise their content. Later,
we brought insights up on the wall during team analysis sessions to
pinpoint motivations for and barriers to use.
The concept of the shared electric bikes included both material
parts, such as the bikes themselves, the docking stations and the
digital application, and abstract elements such as competences
around using the vehicles and the service, and the meanings related
to being an electric bike cyclist. There were many material issues,
especially at the beginning of the trial, with malfunctioning bikes
and a sub-optimal digital application. Even so, employees had
no difficulty acquiring the competences for handling the vehicle
itself. Even though there were very few who had tried electric
bikes previously, participants found they could just get on the bike
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and cycle. As described in Publication E, we pinpointed the main
challenges to more employees taking on electric bike practices as
being the inertia to start using a shared vehicle and meanings of
using an unusual vehicle during work hours. However, there were
not many participants who rejected using the electric bike. On the
contrary, there were many who claimed that using it was fun, and
with a Re-value design posture, we identified the benefits that the
electric bikes brought to the corporate mobility service system which
were more than individual emotional values. For some employees,
the shared electric bikes proved to them that their employer was
taking sustainability issues seriously and this made them feel proud
of their company.
Working with practitioners’ experiences of the corporate
mobility service system, and with a Re-make design posture with
specific attention given to moments of breakdown, it also became
clear to us that there were not only performance problems in terms
of using and making sense of the system, but also with developing
and delivering the service system on the part of the company. We
identified organisational practices as a separate set of practices. Here,
there was a challenge to treat the system as a platform for learning.
The company was working hard to transform itself from a product
manufacturer into a service provider, and one of the reasons for it
to be involved in the research was to learn more about its service
development capabilities. There were clearly many issues at this
level, but these will not be discussed in this text, as the organisational

“People here really like the electric
bikes. It is so popular. It is something
people enjoy and talk about. You
happily take a bike and then you talk
about it. It is like a positive thing.”
– Participant, employee

Me testing the electric bikes.
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Collaborating with practitioners
In SMSS, we also brought some employees from the test group
into two workshops where we collaboratively created customer
journey maps of the service system. For these workshops, we invited
participants in the two previously mentioned categories: those who
were car-dependent and those who used shared mobility services
(such as public transport). Those who replied and were available

at the given times participated in one of the two events and we had
representation from both categories. Through discussions around
what went on before the service was used, which was split into
planning and departure, and what went on during use of the service,
we specifically framed the discussion to include the information
provided through the digital application. With a focus on preplanning, wayside information search and on-board information, we
wanted to address the information flow within the mobility service.
In collaborating with these workshop participants, we managed
to develop more insights on challenges regarding the information
structure of the service system. As participants were engaged in
mapping their experiences of the system to pinpoint pains and gains,
as well as creating ideas for how to meet needs that had emerged, we
could, with a Re-value design posture, identify prevailing meanings of
how employees should travel around the work site. For example, in
one of these discussions, two of the participants who came from the
same department had arrived at the workshop that was taking place
in a different building to their own offices, without knowing they
were both attending the workshop. The manager, who had arrived
at work in her car, drove to the workshop. The junior employee who
commuted by bus had used the internal shuttle bus system to get
to the workshop. Because he had no fall-back option, such as a car,
he had plenty of experience of using the corporate mobility system.
Therefore, he knew where to search for information and how to
find an optimal route. His competences around internal mobility
practices, supported by the corporate mobility service system, were
clearly well developed. He had left their mutual office at about the
same time as the manager, but arrived at the workshop earlier. When
they met in the workshop, they exclaimed that this was so typical. She
as a manager and in a senior role drove a car, whereas he, who was in
a junior role, used public transport and the corporate service system.
The other workshop participants confirmed that managers tended
to drive cars, and from this dialogue and discussion, we deepened
our insights around the meanings of internal transportation practices
at this workplace.
The customer journey maps were mainly used with a Re-learn
design posture as collaborative tools to get participants to reveal
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“In the beginning I felt like I did not
have complete control of how powerful
they were. But I love the bikes. It is so
much fun cycling and when you are
going up the hills – it is wonderful.
But they are quite powerful. It is a bit
like riding a hot-tempered horse.”
– Participant, employee

practices are beyond the scope of this thesis. However, when we
pinpointed problems regarding the performances within the
corporate service system, employees had no difficulties in discussing
these as strategic corporate issues. As described in Publication
E, what became clear in the analysis of internal transportation
practices was that the corporate service system required three levels
of integration. The first level was how well the corporate service
system was integrated with other service systems, such as public
transport. The second level was how well the system was integrated
at a corporate level with corporate culture and work policies. And
the third level of integration was how well the system was integrated
with societal regulations and rules, such as land regulations and
rules for tax deductions.

Mobility Interventions

their tacit knowledge from their experiences. However, they were
also used with a Re-make design posture to encourage participants
in generating ideas for future possibilities for the service system.
As such, the customer journey maps were explicitly made rough
and as low-fidelity representations of the complex system. With
low-fidelity representations, we wanted to invite the participants to
build further and iterate ideas for possible future service systems.
With finalised and detailed representations, it would have been more
difficult for them to add to the generation of ideas. This customer
journey exercise was also repeated together with the company’s
service provider in the subsequent bridging stage.

Me testing the electric bikes.
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RECONFIGURING

BRIDGING

PERFORMING

BRIDGING
STRATEGIES

EXPLORING

In the Bridging stage, once experiences from
the performed proto-practices have been
explored, the design work is focused on
suggesting refinements of incubated protopractices to make them more mainstream, and
to communicate these refinements to decision
makers and stakeholders. Described below are
bridging strategies that include: upscaling, representing and re-orienting, and characteristics
of processes of bridging learning so that new
reconfigurations can potentially be initiated
(and a new iterative cycle can start).
In this part of the iteration, reconstruction
takes place by upscaling the proto-practices
and thereby exploring strategies to make
them more mainstream. Mainstreaming can
mean making practices more accessible and
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acceptable to a wider range of people, or even
making them more commercially available.
The reconstruction builds on the previous
stage of deconstruction (in Explorations). The
refinements are made into future proposals for
what might be required to allow sustainability
practices to emerge, and include all three
categories of elements: materials, competences
and meanings. When considering strategies
for upscaling the performed proto-practices,
it is important to remember that there might
be differences between those who are willing
to try a practice in a research intervention,
possibly being early adopters and forerunners,
and wider audiences. For a proto-practice
to become more mainstream, it needs to be
considered normal and in line with social
meanings of the practice. The refinements
of proto-practices, and suggestions for how
to upscale these, are developed from insights
gained in the previous stages regarding tensions
and inertias that may hinder the emergence of
sustainability practices. In this stage, these are
formed into outsights and future possibilities. It
can be particularly useful to take the pinpointed
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breakdowns, including glitches, mistakes and
misuses that were identified when exploring
the performances of proto-practices, as starting
points for required changes or needed supports.
These are often taken as starting points in any
design project, but here they are specifically
considered as potentials for further uptake
of the practice. It is also useful to pay special
attention to sustainability values that can be
supported, and define strategies to reinforce
these. From a design perspective, this upscaling
means a process of turning insights about what
has taken place in the past, into outsights and
proposals for what could happen in the future.
The design work in this stage is generative and
future-oriented.
To conceptualise with an aim to bridge also
means re-presenting experiences of performed
proto-practices. Re-presenting strategies
means choosing how to conceptualise and
synthesise from the deconstructions with the
aim of communicating the results and insights
to, for example, decision makers. Creating
the re-presentations involves selection of
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visualisation forms, form giving decisions
and modes of storytelling. To conceptualise
includes synthesising and selecting what to
bring forward, as well as deciding on the
manner in which to re-present. A mix of
styles can be used, all strategically selected for
communicative purposes. A more abstract and
less detailed style can stimulate the imagination
and open up discussions; but at the same time,
a more concrete and specific one is sometimes
needed for providing details of everyday life
that audiences will recognise and identify
with. This balance is required when deciding
how to re-present everyday practices and a
mix of different visualisation and presentation
techniques can be used for efficient and
purposeful communication. As a strategy
to re-present complex systems, including
practices, simplicity can be useful. A simple
style can facilitate when re-presenting complex
connections and simplifications can be more
useful than aiming to present all details. At the
same time, it is also important to allow multiple
voices to speak through the representations
whereby a mix of styles and communication
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devices can be used. Also, leaving spaces for the
audience to fill in the blanks can be a useful representing strategy. As the re-presenting aims
to create possibilities for new reconfigurations
of sociotechnical systems, and new iterations
at larger scales, it is important to remember
that the re-presentations are developed to
initiate learning and change processes. When
re-presenting futures, it can be useful to use
provoking strategies, but balanced with the
previous focus on upscaling and mainstreaming
(in Explorations). This balance can also be
useful to both connect with present situations
of existing sociotechnical systems, and to gain
an audience’s attention and spur imaginations
around what possible future systems could be.
Using different strategies for the creation of
learning spaces, stakeholders such as decision
makers, policy planners and experts can
become engaged in generating future ideas,
possibly leading to new, more sustainable
reconfigurations of sociotechnical systems.
Finally, the suggestions designed in this stage,
with selected re-presentations, are developed
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for re-orienting purposes. Therefore, it is not
the re-presentations as such that are primarily
important but rather what they create, which
processes they initiate and how they invite to
discussions. Furthermore, the visualisations
(or other forms of re-presentations) of these
suggestions are what they mean to those
who they are communicated with. The
meanings of the design proposals lie within
those who receive them. The re-orienting
is a collaborative learning process; in this
stage the re-presentations work as triggers or
probes for reflections and as nodes to initiate
thought processes in learning spaces. However,
learning take place in first-, second- and
third-loop learning processes, and in all stages
throughout the complete iteration. First-loop
learning, in the Performance stage, concerns
the practitioners who perform the protopractices whereby they learn through their
experiences. Second-loop learning involves
researchers capturing proto-practices in the
Performance stage and then exploring firstorder learning through interactions with
the participants who performed the proto-

163

practices in the Exploration stage. Thirdloop learning, which occurs in this Bridging
stage, is where re-framing past experiences
is used in designing suggestions through the
re-presentations, whereby possibilities for revisioning are initiated. A difference in this stage,
compared to previous stages, is that learning
is now future-directed. Altering expectations
can be a focus of re-orienting, whereby design
becomes speculative in order to question
expectations of how things could be or even
critically challenge how things ought to be.
Different strategies can be used for these reorienting activities. As re-orienting strategies,
it can be useful to introduce activities where
categories that are taken for granted are revisited and re-formulated. However, at the same
time as challenging and stirring up emotions
among those to whom the design suggestions
are communicated, it is important to also affirm
and facilitate sense-making in order to provide
nodes for reflections. Hence, a strategic balance
of provoking and enabling strategies is required.
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A Car-free Year –
Bridged refinements

Up-scaling proto-practices
Together with the design agency, and through collaborative workshops which included participating family members and transport
experts, we developed four sets of design concepts for how more
families could be invited to live car-free in a city like Stockholm.
These sets of design concepts are described in detail in Publication
D, but in short, the four included: ways of supporting more people
to try out new mobility practices; suggestions for development of
cycling infrastructure; ideas for child-friendly public transport; and
service proposals for transporting stuff. These concepts aimed to
offer ideas for upscaling car-free life and making it more mainstream.
The first set of concepts encouraging more people to try, for
example, electric box bikes included thoughts on how this could be
actively promoted and supported by companies and organisations.
The idea was to support alternative transport practices to become
more common and normal. The family members had themselves
explained that once they started using the light electric vehicles, their
new transport practices quickly became normal. Even though they
sometimes felt like the ‘odd one out’ (as explained in Hasselqvist,
Hesselgren, & Bogdan, 2016), through regular use of these materials
they adopted, and accepted, the practice. This first set of design
concepts aimed to support this mainstreaming.
In the second set of concepts regarding suggestions for develop
ment of cycling infrastructure, we included both mainstreaming
ideas for developing signage systems from a cyclist’s point of view,
as opposed to the current road signs that are developed from a car
perspective; and more provocative ideas about introducing a payment
scheme whereby cyclists would be paid money for using bikes, as
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opposed to car-drivers who have to pay a toll to enter the city. To
some extent, this more provocative concept was the one that caught
the attention of newspapers and journalists, and as such it became a
carrier of the whole research project. Therefore, it was an important
conveyor of all the concepts to a wider audience.
The third set of concepts concerning child-friendly transport
were specifically targeted at challenging existing norms around
‘helicopter parenting’ – i.e. trying to oversee every aspect of a child’s
life – including practices of driving children to school and to sports
activities. The suggestions included what the city of Stockholm
and public transport could do to show that allowing children to
travel on their own by public transport could also be considered
good parenting. For example, we suggested that children should
have dedicated seats near the bus driver whereby they could more
easily communicate, if needed. On the one hand, these suggestions
were deliberately provocative and could be seen as critical, since
they explained what public transport could be like if children were
more included, and therefore implicitly criticised public transport’s
current offer. Yet, they included nothing radical or offensive but
simply stated obvious improvements needed to make public transport
feel more secure for children, as well as for their parents to feel that
sending them on journeys alone was socially acceptable. This balance
between provocative and affirmative designing is further described
in Publication C.
The fourth set of concepts around providing services for transporting stuff were not at all provocative, but instead complemented
existing service offerings and simply proposed adding another service, specifically targeted at transporting stuff away from homes.
Getting rid of broken household appliances and bulky waste had been
a problem for the car-free families, and at the time of the intervention
there were hardly any services available. On several occasions, this
particular need had forced the families to use car trips since they
had found no other options. This breakdown in car-free living was
a clear indication to us that support was needed, and we developed
concepts to address this gap.
All in all, what we developed in the concepts were ideas and
suggestions for supporting future car-free living in terms of new
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“The street signs you suggest look
really nice. We have discussed that
there is a need for a good signage
system for cycling. However, we
know that to change these street
signs requires a regulation and we
do not decide over such regulation.
And then we are back to the need for
a national cycling strategy.”
– Stakeholder, politician

The design concept suggesting cyclists would be paid (that became a carrier of the whole
research project).
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materials and services, how new competences could be supported
and what regulations could be put in place to favour alternative means
of transport and related practices.

Re-presenting experiences
The production of the workbook created in the Explorations stage
had helped us start to reduce the complexity of everyday practices.
With the selected categories and theme headings, including the bullet
points for important insights of car-free living together with quotes
and images, we re-presented a selection of the car-free participants’
experiences. This complexity was further condensed together with
the design agency as the analysis presented in the workbook was
transformed into design concepts and ideas for future possibilities
for what a city like Stockholm could do to welcome more car-free
families. At first, these concepts were re-presented as rough handdrawn sketches. It was important initially to work in a style that was
quick and easy to produce, since we had so many possibilities to
consider. Later on in the process, we regarded these rough sketches
as low-fidelity prototypes of suggested practices and used them
as trigger materials in a workshop with the participating family
members. At that point in the process, it was also important for us
to use low-fidelity re-presentations of the participants’ experiences
as a way to invite them into discussions of what could make sense
for wider audiences. With rough sketches of suggested practices,
it was easy for the participants to add or remove details. After the
workshop, we were able to identify the concepts that worked better,
bringing these forward with us in the design process, while leaving
others behind. For example, we produced many concepts around
what the city of Stockholm could do to improve for cyclists, but
in the end reduced the number of these to be able to also include
concepts for how public transport could better support children
and how more transportation services were needed, since we had
found that both these areas were important for car-free living. The
cycling concepts included not only infrastructural development
suggestions, but also ideas for a signage system that included communication about where to find scenic cycle routes, as a way of
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appealing to values other than time-efficiency. Together with the
design agency, we decided to refine the hand-drawn sketches and
represent the selected concepts as computer-generated illustrations.
We decided on an abstract two-dimensional illustration style with as
few details as possible that still conveyed each concept story. (For
more details about this style and the strategic choices around it, see
Publication B.) Several iterations of illustration styles, including
various colour schemes, were tried out before we settled on the
selected style. Yet another challenge was to tell the stories of what
the city could do to welcome more car-free families without using
words. Since we did not want to produce comic strips for each
concept, but instead strived for one image per concept since we
considered this to be easier to present and quicker for conveying the
ideas, some of the illustrations were made into schemes of chains of
events. With an abstract and simple illustration style, we aimed to
explain the micro-dynamics and specifics of everyday car-free life

Early hand-drawn
sketches.

Working out illustration style
together with design agency.
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“We do not affect The Swedish
Transport Administration any
more than other departments
and it is always hard to influence
in that respect. But we try to find
alternatives where we can think
‘what if ’… However, I will reflect
on how I could get something going
here, in this house.”

to the film-maker. The two films were later used, side by side, to
disseminate the results of the project and acted as efficient communicative devices.

and simultaneously to invite further generation of ideas from the
stakeholders to whom we were presenting the concepts. With this
invitation, we aimed to inspire further action by them, with possible
future reconfigurations of sociotechnical systems as a following step.
Hence, with the concepts (including their re-presentations) of what
a city like Stockholm could do to welcome more car-free families,
we aimed for the city to start reconfiguring systems.
As another re-presenting device, we decided to make a film with
the participants. For this task, we contracted a professional documentary film-maker who visited the families in their respective homes
and asked them to speak about their experiences to the camera. For
this exercise, the family members were free to express their own
thoughts and reflections and there were no structured interviews.
Our main ambition for the film was to allow the participants’ own
voices to be heard and to reveal something about their respective
contexts and everyday situations. As a complement to this film, we
produced a second film that explained the research project and the
future concepts. We in the research team wrote the script and decided
what we wanted to communicate, and then gave detailed instructions

Re-orienting practices
We brought the re-presentations to decision makers at municipal and
national level, as well as to a corporation with a particular interest
in developing sustainable mobility solutions for its employees. In
these meetings, we tried to create situations where the meeting
participants – politicians, civil servants and corporate management
– were immersed in the families’ experiences of their car-free year.
We considered these as high-level meetings since these stakeholders
held power to influence conditions for sustainable mobility. We used
the design concepts to discuss and collaboratively generate new ideas
for how Stockholm could welcome more car-free citizens.
Thus, we bridged the different perspectives of citizens
and stakeholders, as explained in Publication D, through the
re-presentations that acted as triggers, or learning probes, in
collaborative learning processes. The decision makers learned about
everyday life as a car-free citizen, and we learned about the decision
makers’ possibilities and challenges to influence car-free urban
planning and development. As described in Publication D, the design
concept acted as scenarios of possible car-free futures and enabled
the decision makers to elaborate on what could be developed to
support car-free living, and provoked them to reflect on their own
roles and responsibilities. Hence, the re-presenting devices opened up
collaborative learning spaces where further ideas of future possibilities
were generated. Furthermore, they initiated reflections on the
stakeholders’ own practices and possibilities to introduce supportive
actions for car-free urban planning. As described in Publication D,
since many of the needed actions required collaborations between
several stakeholders, the stakeholders felt they had very limited
possibilities to improve conditions for car-free living.
There were also many discussions in the meetings around
individual experiences of car-free life, and all meeting participants
could identify with the challenges identified during the car-free
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– Stakeholder, politician
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year. As such, the re-presentations made sense to those we met,
but sometimes personal experiences hindered the generation of
ideas for the future. Some of the design concepts that were more
provocative made less sense in terms of current urban planning
and were considered challenging, but still facilitated the meeting
participants to freely discuss future possibilities. The re-orienting
purpose of the meetings included a deliberate balance of enabling
and provoking discussions. Whether or not the meeting participants
changed any of their organisational practices or personal values as
a result was not analysed, and to do so would have been extremely
difficult. However, we considered the iterative cycle completed,
since we disseminated knowledge from the research project to wider
audiences, and provided learning opportunities for stakeholders. We
also provided suggestions for concrete alternative actions as opposed
to infrastructural development projects that are common in urban
planning, and suggestions for how abstract mindsets could be shifted.
As well as these three meetings that were conducted within
the research project, we also presented the project and carried out
workshops in many different contexts and with several audiences.
For example, we were invited to participate in political parties’
discussions around public transport and cycling infrastructure
development in Stockholm, as well as to property developers’
annual meetings, and civic society engagements for cycling. We
therefore presented the research project in several different spheres,
and found that re-presenting the families’ experiences through our
developed concepts and films worked well to enable and provoke
discussions among a variety of audiences, and as such these proved
their effectiveness as re-orienting devices.

KTH Mobility Pool –
Bridged refinements
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Upscaling proto-practices
In KTH Mobility Pool, we worked to reconstruct the caretakers’
experiences into new mobility service system possibilities using a
collaborative approach and with a Re-learn design posture. In workshops with the caretakers, we asked them to suggest ideas for how
the system could be upscaled at their respective workplaces. We
wanted the caretakers to use the experience and tacit knowledge
they had gained in their role and to build further on what they had
found to be the positive aspects of the system. We also asked them
to generate ideas for how to turn what they had experienced as
challenging into opportunities. With a Re-value design posture, we
focused on the benefits that were highlighted as positive experiences.
For example, many caretakers mentioned functional aspects such
as the vehicle being easy to handle, including using the dedicated
parking spaces, and the convenience of having an extra vehicle in
their household. These functional aspects were thought likely to be
attractive to a wider range of potential users and suggestions were
generated for how to communicate these to all employees. At an
emotional level, many of the caretakers appreciated how fun the
vehicle was to drive, and suggestions were explored for how to bring
these fun-factors forward. Regarding social values associated with the
system, several caretakers appreciated first and foremost that they
were part of developing the future, and through the research project
could show others that they were taking actions towards promoting
sustainable practices and lifestyles. These values were considered
possible to bring forward, since many of the organisations’ employees
were already highly engaged in sustainability. When considering the
caretaker role in this way, it became clear that the role also included

an ambassador role – not only for the tested mobility service system,
but also for electric vehicles in general, and sustainable lifestyles more
broadly. Hence, it was identified that an upscaling of the system, if
keeping the caretaker as part of the concept, would require this role
to be more emphasised and supported.
Apart from the workshops with caretakers, we also worked on the
upscaling by further analysing the individual interviews conducted
in the Performance stage. Here, with a Re-make design posture, we
identified breakdowns in the caretaker role by paying special attention
to misuses of the system. At one of the two work sites, where we had
had to adjust the caretaker concept, the upscaling also included suggestions for reworking the caretaker concept. At this workplace, few
employees were in a position to fulfil the caretaker duty of charging
the vehicle at home overnight, and so we allowed for charging the
vehicles at the workplace as well. Meanwhile, at the other workplace,
some caretakers treated the vehicle more or less as their own individual
means of transport, and kept it booked for themselves. This meant
that there were hardly any other users at these sites, and overall system
use proved very low, even though the caretakers used the system
intensively. As part of our suggestions for upscaling the system, we
proposed that the rules around the caretaker role had to be stricter to
prevent this. However, rather than conceptualising complete upscaling
possibilities with suggested solutions to these problems, we brought
forward three potential changes to the caretaker role, described below.

Workshop materials.

Re-presenting experiences
To re-present the experiences from the project and suggest
opportunities for development of the mobility service system,
we decided to use a mix of presentation styles and re-presenting
devices. All these were kept low-fidelity and with a Re-learn design
posture, were strategically designed these to invite stakeholders
to participate in workshops with their own knowledge. In these
stakeholder workshops, suggestions for developing the caretaker
concept were re-presented as simple cards bearing a few words.
The cards were shown to the stakeholders, one by one, and we
worked collaboratively around these as assignments to generate

different possibilities for further system developments. We used
three proposals for adoption of the caretaker role: a service without
a caretaker, a shared caretaker role, and a caretaker role that also
contained clear ambassadorship. With a Re-make design posture, there
was also an empty card introduced to invite stakeholders to generate
their own ideas. This blank card was presented in the stakeholder
workshop to emphasise that we did not have all the knowledge, and
that it was possible for stakeholder workshop participants to fill in
the blank and develop suggestions based on their own knowledge.
Furthermore, we added three persona cards that illustrated some
key characteristics of caretakers. The information on these persona
cards came from interviews we had carried out with caretakers in
the Performance stage. The cards depicted rough black-and-white
portrait illustrations of the caretakers and descriptions of their
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everyday lives, such as what type of housing they lived in, what they
did at work and during their spare time, and their transportation
needs in each case, together with what they appreciated about KTH
Mobility Pool and what they found challenging. We intentionally left
blank spaces for stakeholder workshop participants to fill in with their
ideas for system developments. We also included more details around
different value themes, in line with previously explained differences
between functional, emotional and social values, on the cards. Our
intention with these cards, and with a Re-learn design posture, was
to create nodes for reflection whereby the stakeholder workshop
participants could engage in telling their own stories and filling in
the blanks. (For more details regarding the design materials used in
these stakeholder workshops, see Publication B.)
In addition to the cards, we produced films where the caretakers
presented, in their own words, their experiences of caretaking. We
filmed and edited the material ourselves. The caretakers spoke for
about five minutes, to either a video camera or a mobile phone,
about what they had experienced as major advantages and
disadvantages with the service system, and shared some of their
personal highlights and low points. We gave them this assignment
to think about and prepare for about a week before filming. We
then edited the filmed material in line with the selected themes that

we wanted to bring forward. We had developed these themes and
categories in the previous Explorations stage as part of the analysis
and deconstructions of experiences. The films conveyed experiences
and told the project stories from caretaker perspectives. These
films were only shown to the stakeholders involved in the research

“It was nice to get confirmations of
what I already knew. I believe this
is equally important. You do not
always need to know new things
but you also need confirmations.
And then you can keep working.”
– Stakeholder, municipality representative

Workshop at one of the workplace locations.
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project, and the caretakers were already known to some members
of this group as colleagues. Hence, they were not anonymised in
this re-presentation, as opposed to the persona cards. However,
in some cases workshop participants confused the personas with
specific employees and we had to repeatedly explain that they were
fictitious figures, with parts taken from several people.
Furthermore, in the stakeholder workshops at the two workplaces we also used maps of the respective areas to provide even
more details around the situated contexts of each workplace. Here,
we used the respective organisations’ own maps as a means to make
connections between the organisation’s own situated world and
the suggested future possibilities for system developments that the
stakeholders generated in the workshops. We also brought in abstract
wooden figures as re-presentations of people and simple rectangular
building blocks, and the workshop participants themselves could
decide what they wanted these to represent. With a Re-make design
posture, the maps and wooden figures were used together as a set of
workshop materials for participants to generate future possibilities
for the mobility service system in their respective workplace settings.

Re-orienting practices
In KTH Mobility Pool, a number of stakeholders were involved
as research participants, as previously described. The vehicle
manufacturer, the service provider and the corporation where the
mobility service system was tested as one of the work sites, were
all corporations with sustainability engagements. The other work
site where the service was tested was a municipality which was
very committed to sustainability transformations. Yet another of
the stakeholders was a non-profit organisation with a particular
focus on promoting sustainable mobility. As such, the stakeholder
representatives from the public, private and third sectors were
all engaged with sustainability prior to the research project and
it was primarily these engagements that had led them to commit
to the project with time and financial resources. However, during
the project it became evident that even though they had a mutual
interest in sustainable development and sustainability transitions,
there were clear differences in terms of their respective desired
project outcomes. To learn more about stakeholder perspectives, and
with a Re-learn design posture, we conducted stakeholder workshops
after the completed trial periods at the end of the project. These
stakeholder workshops were immersive, whereby the stakeholders
were immersed in our research findings through statistics and insights
together with the re-presentations of caretakers’ experiences and
suggested system developments. During the project, we carried
out two other workshops with stakeholders where we explored
preliminary findings, and we also conducted monthly project
meetings where issues were discussed. At the end of the project, first,
we ran a collaborative workshop with all the stakeholders together
to explore the findings from the trial and potentials for the future.
Second, we ran five separate stakeholder workshops: one each with
the non-profit organisation, the corporation, the municipality, the
service provider and the vehicle manufacturer. Even though the
stakeholders were committed to the research project, and despite
the Re-learn design posture, we sometimes had a hard time engaging
them in co-creative discussions around suggested improvements
for the system. Our learning devices triggered discussions of past
periods that had taken place during the trials, but the stakeholders
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in the respective workshops were not very open to learning about
what would be needed in the future, from themselves or others, in
order to get more employees to use the sustainable mobility system
as opposed to private cars. They listened and were curious about the
caretakers’ experiences, and in some cases, they expressed that the
findings confirmed their own thoughts and ideas, and were happy to
have these confirmed. With this stage being at end the iteration, we
provided learning spaces for the stakeholders to explore alternative
actions for changing conditions for sustainability mobility practices.

“I like the living lab model. I like that
we have been testing. There have
been a few road bumps, but you
learn from these. There are those
who spend far too much time on
their projects without going live with
anything. I think it is much better to
get out there and test stuff.”
– Stakeholder, provider representative
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SMSS –
Bridged refinements

Up-scaling proto-practices
In SMSS, we worked collaboratively and invited employees, as
service users, to participate in the service design process as early as
the Exploration stage, as described earlier. When considering up
scaling alternatives, we invited employees responsible for providing
the service, i.e. a different group than the service users, to a workshop
to collaborate on future possibilities. To prepare for this workshop,
we synthesised findings and suggestions from previous workshops
with service users and portrayed a ‘happy’ and a ‘sad’ service user
according to their experience of the service in a customer journey
map. The customer journey map, as a frequently used service design
tool, was selected as re-presentation device to communicate typical
experiences of the service system’s different parts. The extremes were
selected to illustrate opportunities that ‘happy’ users could lead the
way to, and simultaneously to identify hurdles that ‘sad’ users could
help to identify. With a Re-learn design posture, we brought these
interpretations into the workshop to allow for new translations to
be made by workshop participants. Since the service system was so
comprehensive, we split the customer journey, i.e. users’ experiences
from interacting with the service system, into the system’s different
transport modes. We could then discuss each service part separately,
though there were also obvious connections as the modes in some
cases complemented each other, and these relations were also
discussed. Even though we discussed all means of transport, our
attention was primarily on the shared electric bikes, since this part
of the system best represented both the sustainability aspect and the
emergence of proto-practices. However, many ideas for upscaling
and future development possibilities were also generated around the
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shuttle buses. Furthermore, from interviews and workshops it became
clear to us that using the shared electric bikes was appreciated not
only for their functional value, allowing users swiftly get from one
building to another without having to rely on timetables, but also
for certain emotional values. Several electric bike users had pointed
out how fun and exciting it was to use and how good it made them
feel to get some exercise and fresh air during their workdays. With a
Re-value design posture, we focused on these motivations for cycling
and they were identified as potentials for upscaling. In the workshop,
it became clear to the participants how important the electric bikes
were as a symbol and carrier of the whole research project, and the
corporate mobility service system. Part of the workshop discussion on
how the system could be upscaled focused on if and how the positive
values associated with the electric bikes could be transferred to the
system as a whole.
We also lifted insights on how the shared electric bikes were
misused, and with a Re-make design posture, in the workshops we
pointed these out as potentials. Several employees had indicated in
interviews that they preferred to use the electric bikes in the mornings

Project presentation to stakeholders.

182

Mobility Interventions

“This is exactly how it should
be from a company perspective.
But we can sit here and figure
out things as much as we like, but
if our management does not tell
which way we should go, it does
not really matter what we think.”
– Stakeholder, corporate representative

and afternoons as a way to connect with commuter trains. The service
provider staff responsible for looking after the electric bikes explained
that the docking station nearest to the train station was often full at the
end of workdays, which required this system part to be rebalanced on a
daily basis. As Swedish tax regulations prevented the internal corporate
mobility system from connecting with public transport, as discussed
previously, the company was not allowed to advertise that the electric
bikes could be used for connecting rides. However, as this was exactly
what employees needed to make their transportation practices work,
in the workshop we discussed different strategies for overcoming
this glitch in the system with its potential for misuse. Upscaling the
shared electric bikes would mean more bikes, more office buildings
with docking stations, and longer opening times to make the system
more available and accessible. However, it could also mean adjusted
system rules and docking stations outside the work site in conjunction
with public transport to better cater for employees’ transport practices.
These upscaling suggestions were developed collaboratively in the
workshop, though the corporate service provider could not see how
to manage them as the proposals were outside their responsibilities
and would therefore require cooperation with other stakeholders. (For
more details on what would be required for a more integrated future
corporate mobility service system, see Publication E.)
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Re-presenting experiences
We used immersive workshops to engage stakeholders in the
research project in generating future possibilities for the system.
For these exercises, and with a Re-learn design posture, we brought
employees’ experiences of the system, as we had interpreted them
in interviews and workshops, to the service provider with customer
journey maps, one for each transport mode. We found the customer
journey map, a frequently used service design tool, useful at this
stage to re-present experiences, and to provide visual overviews of
the service while at the same time highlighting details and specific
issues. Initially, we constructed the customer journey maps using
quotes from interviews. We merged several users’ experiences into
one customer journey map for each transport mode. For each map,
we sought to strike a balance between conveying an average story
and representing the more extreme experiences. As a re-presenting
device, it was important to allow multiple stories to be present in
the map, but at the same time to condense the material into relevant
stories for clarity. Hence, we also used quotes for this exercise. We
used only anonymised quotes and no photos of employees, nor any
films or other visuals of them, as it was deemed more important for
the participants to be anonymous in these re-presentations. (Service
users, service providers and research project participants all worked
for the same company and were colleagues; for interviewees to
be able to speak freely about their employer and their colleagues’
efforts to design and implement the system, we had to ensure their
anonymity.) Re-presenting with this type of simplified storytelling
worked well, as the workshop participants were themselves familiar
with the service and its context. We also brought to the workshop
our identified user needs, and our initial ideas for how these could be
addressed. These were re-presented in the customer journey maps
in separate sections and presented to the workshop participants as
starting points from which to generate ideas. Paper print-outs of
customer journey maps were handed out with colourful pens to
each workshop participant and they were invited to write down
ideas for how to address various needs. The re-presentations used
in the workshop contained a lot of information. With a Re-learn
design posture, we had deliberately simplified this information, as
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Workshop with project team.

described, with the purpose to inspire participants to build further
on the information, rather than trying to present and describe all
details in order for idea generation to take place. We did not include,
for instance, fill-in-the-blanks exercises, but shortenings of quotes,
simplifications of practices and their relations, and spacious layouts
worked to leave space for the participants to be able to add in more
details as future ideas were generated.

Re-orienting practices
As the corporate mobility service system was functioning and was
made available to all employees, it was not considered a prototype
by either the employees or the corporate members of the research
project. For them, it was a functioning service system with some
start-up problems. However, for us researchers, with a Re-learn design
posture, the service system was primarily a prototype and represented
a learning tool and as such a possibility for the organisation to learn
how to become a service provider. With a well-functioning service
prototype, as opposed to a low-fidelity prototype, the feedback we
got from its users was at a detailed level, including thoughts on for
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“It all comes down to the value
creation. Is it worth it? Is it not? And
off course, it is line with our strategic
journey, but our CEO would have
asked: how much time do we save
with it and if this corresponds to the
costs, then we would have a go.”
– Stakeholder, corporate representative

example specific features or lacking pieces of information. When
we brought the project team together in the concluding workshop
described above, we struggled to find a way to re-present the service
system as offering potentials for learning, as opposed to an operating
service system with some defects. In the end, we decided to re-present
possible strategic directions for how to use the system with a map
depicting potentials. However, regardless of the re-presentation’s
re-orienting possibilities, it became clear in the workshop that this
strategic discussion was not possible to carry out with the project
team members, since it belonged at other more executive management
levels. The team members referred to other, more senior managers,
to have these responsibilities. Still, the re-presentations of users’
experiences in the form of customer journey maps were easy for
the workshop participants to understand, learn from and use for
generating ideas for possible service developments. The corporate
project members’ main concerns were around how to refine the
service system and how to resolve some of its more severe faults. With
this in mind, it was not surprising to us that it was easier for the project
team to work on iterative service refinements than to discuss possible
strategic directions. The collaborative learning, in this case, went on
at a practical and pragmatic service system level; but there were also
business potentials identified, and we included useful probes and
triggers in the workshop to learn from for the design development.
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Furthermore, the workshop discussions as such provided us with
learning opportunities on the practices and responsibilities of the
service provider.
Despite the Re-learn design posture, the collaborative learning
within the project team did not take place at a more long-term
strategic level and nor was it possible to revisit related subjects, such as
workplace culture including meeting practices and commuting. For us,
it had become clear that the need for transport during office hours was
highly interdependent with meeting culture. With a work culture that
emphasised conducting meetings in person, as opposed to digitally,
the need for transportation around the work site increased. Including
non-travel practices in the corporate mobility service system, for
example by supporting digital meetings, was considered out of scope
for the project team. Moreover, it was also clear to us researchers that
the transport mode selected for internal transport was dependent on
the mode used for commuting practices. Those who brought their
private car to work also tended to use it for internal transportation.
However, introducing parking fees or other regulations at the work site
in order to reduce the use of private cars was also considered beyond
the project team’s responsibilities. In the concluding workshop,

Customer journey mapping for electric bike service.
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discussions around the project’s purpose once again surfaced, where
some team members considered that implementing a well-functioning
mobility service to provide employees with possibilities for sustainable
transport practices was sufficient. On the other hand, some team
members, including us researchers, considered that the research
project’s purpose, in line with the company’s vision of leading the way
to sustainable transport, was also to determine what would be needed
for sustainable transport practices to emerge amongst the employees.
These two different purposes had been identified at the beginning of
the project, and here in the concluding workshop, the difference was
still present and discussed. We encouraged these different ideas to
surface and discussed alternative possibilities for system development.
As the corporation was transforming from a product manufacturer
to a service provider with explicit sustainability ambitions, there
were several potentials for future use of the service system: a human
resource function for employees’ wellbeing, brand building with a
communicative function to demonstrate sustainability ambitions
through practical actions, and a learning function for business
development within servitization. These strategic directions, or future
scenarios for where the corporate mobility service system could be
placed within the organisation, were all presented and discussed in the
workshop, and they were also brought forward to the corporation’s
executive board by some team members for continued discussion.

“I think CO2 footprint is connected
with employee attraction. I think
that today you want to work for
companies who show that they take
sustainability seriously.”
– Stakeholder, corporate representative
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DISCUSSION
In this chapter, I discuss the proposed design engagements
collectively called RE-DO Design that were developed through
my design research program and my design practice in the research
projects. First, I discuss the resulting proposal RE-DO Design in
relation to how conditions for sustainable mobility practices can be
designed, what re-formulations of design as a practice are needed,
and how these contribute to the design fields outlined in Chapter 2.
Second, I discuss the three design postures Re-make, Re-value and
Re-learn, one by one, how these support RE-DO Design and how
they contribute to designing conditions for sustainability practices.
Third, I discuss the outcomes of design doings in the four iterative
stages, and how the design postures, together with the suggested
design strategies, supported these doings. Fourth, I discuss some
difficulties associated with RE-DO Design. Finally, I conclude with
a short summary and thoughts on future research possibilities.

Design engagements
In this section, I discuss the design engagements that make up
RE-DO Design. To begin with, I discuss examples of how conditions
for sustainable mobility practices were designed in the research
projects. Following this, I discuss what re-formulations of design as
a practice these engagements suggest. Finally, I discuss how these
design engagements contribute to the fields of sustainable design,
co-design, practice-oriented design and transition design.
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Conditions for sustainable mobility practices
In the three presented mobility interventions that formed the
backbone to my doctoral work, I was part of the research projects as
a design researcher. The projects were transdisciplinary, which meant
that we also involved partners from outside academia in the research
activities. As Robinson (2008) argues, issue-driven interdisciplinary
research, which for him also encompasses transdisciplinary research,
is particularly useful for engaging in sustainability issues. Robinson
(ibid.) points out that when conducting research in sustainability issues,
it can be useful to engage stakeholders from outside academia. Such
collaborations can foster curiosity-driven research that is useful to
address the complexities related to sustainability issues. However, as
Robinson (ibid.) further argues, traditional academic research contexts
are ill-suited to this type of issue-driven interdisciplinary research as
it can often be unruly and messy. To engage with various stakeholders
outside academia might not cater for traditional research methods.
As a researcher carrying out practice-based design research in this
context, I formed my design research program to guide my research.
As Redström (2017) explains, a design research program links the
design practice with the research projects. Furthermore, design
research programs can also provide new foundations for design
theory (ibid.). In this context, conducting issue-driven interdisciplinary
research, I investigated re-conditioning for sustainable mobility
practices through my design research program.
In the project A Car-free Year, we investigated conditions for carfree living – first, through the experiences of practitioners of car-free
living that developed during a car-free trial year (as described in Publication
A), and second, through representations of future possibilities by
bridging perspectives of stakeholders (as described in Publication D). In this
project, it was primarily the practitioners of car-free living who were
included as partners in the issue-driven interdisciplinary research,
but other stakeholders from outside academia, such as politicians,
were also included through project presentations. I found that the
practice-based design research approach I used contributed to
answering Robinson’s (2008) call for curiosity-driven research. In
particular, with my design research program’s focus on investigating

the re-conditioning needed for sustainable mobility practices, we
were able to represent and bridge specifics around missing infra
structure – such as difficulties getting rid of stuff without using
a car – and also how being car-free affects one’s identity – for
example, how an inability to pick up children from sports practice
changed the way participants saw themselves as parents. Conditions
that were found to require re-conditioning were thus both on a
concrete system side, i.e. suggesting complementary infrastructure,
and a more abstract lifestyle side, i.e. challenging prevalent norms.
Neither of these conditions was designed as part of the project, but
with curiosity-driven practice-based research, and using RE-DO
Design, insights into what these conditions might be were identified,
represented and bridged. Hence, with RE-DO Design we bridged
understandings of everyday car-free life between research partners
and conducted issue-driven interdisciplinary research to investigate,
explore and surface issues related to the unsustainable car norm in
Sweden for families with children.
In KTH Mobility Pool, we examined conditions for sharing
a light electric vehicle at work. Again, this was achieved first
through the participants’ experiences of performing the sharing
practice, and second through bridging these experiences to other
stakeholders through representations (as described in Publication B). In this
project, stakeholders included users, providers (both vehicle and
service providers), academia and the third sector. With our chosen
representations, we engaged partners on both the sustainable
consumption side and the production side, where practices are
structured in the middle of these two, as Spaargaren (2003) explains.
As called for by Spaargaren (ibid.), we brought to life a sociotechnical
innovation – in our case, a service system for sharing a light electric
vehicle among employees at two workplaces – and explored and
analysed, on the consumption side, employees’ related practices (for
more details, see Sopjani et al. 2019; Sopjani et al., forthcoming). On the provisioning
side, together with stakeholders, we explored these practices through
co-design activities in order to discuss possible routes to innovation
and further developments of the service system (as described in Publication
B). For example, when we analysed practices related to sharing, an
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ambassador role stood out as a necessary complement to the service
system, but we found that such a role needed clarification and support
regarding what it should mean. We used these understandings
that had developed during the deconstruction and pinpointing of
proto-practices, and bridged them with representations, such as
persona cards, to the stakeholders when discussing possible future
reconfigurations of a revised service system. Hence, with RE-DO
Design, we bridged understandings between research partners, on
the consumption and production sides, by using practices as unit
of analysis as suggested by Spaargaren (2003), and conducting issuedriven interdisciplinary research to examine, explore and uncover
issues related to sharing mobility resources.
In the research project SMSS, we studied conditions for a
corporate mobility-as-a-service system for internal transportation
at a worksite. We developed, designed and implemented a corporate
mobility service system and included partners from the corporation
and their collaborators. With a majority of employees using private
fossil-fuelled cars to commute to work, causing negative effects on
the environment both locally and globally, we set out to explore how
conditions for internal transportation practices could be influenced.
We included system users – the employees – on the consumption
side, and system providers – the corporate service operators – on the
production side, as suggested by Spaargaren (2003). By deconstructing
internal transportation practices and pinpointing issues with some
of their parts and missing links, we bridged understandings of
employees’ internal transportation practices in co-design activities
with stakeholders, through representations such as customer journey
maps (as described in Publication E). For example, the shared electric bikes
that were newly introduced into the system disrupted internal
transportation practices. In line with Suchman’s (2012) description
of configurations as toolkits for investigating how humans and
machines are figured together, we used this re-configuration – the
addition of a new material device into the system – to understand
how practices were affected by the sociotechnical innovation we
implemented. We found, for example, that the corporate mobility
service system needed three levels of integ ration: with public

transport, with corporate culture, and with Swedish laws and
regulations (as described in Publication E). Employees frequently used the
electric bikes to connect with their other commuting practices,
such as public transport journeys, which at times was at odds with
Swedish tax regulations. According to such regulations, employees
whose commuting trips are subsidised by their employer should
pay tax benefits for this. Therefore, the complete corporate mobility
service system could possibly be subject to taxation. However, it
was exactly this link between the corporate mobility service system
and public transport that was required for many employees to be
able to take up sustainable mobility practices (as described in Publication E).
With RE-DO Design, we conducted issue-driven interdisciplinary
research to shed light on the details of mobility practices, and to
explore and reveal potential barriers to their use, and bridged these
with the involved stakeholders.
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In the three research projects, I found that a social practice theories
lens for analysis was useful to understand how conditions for
sustainability practices could be influenced. This type of analysis
was carried out using the deconstruction and pinpointing strategies
while exploring practitioners’ experiences of proto-practices in
collaboration with them and the research partners. Practices
can emerge when the three elements of practices – materials,
competences and meanings – are connected (Shove et al., 2012). With
a social practice theories lens, bridging concepts were developed,
using upscaling, re-presenting and re-orienting strategies that
included all three elements of practices. With RE-DO Design, as
an integrated design approach, product-service system design was
extended to also include performances of practices. This extended
product-service system design offers an alternative, and more
integrative, type of designing that includes working with practices
as design material.
Practices are structured by systems of provision on the one hand,
and lifestyles on the other, and for practices to emerge, both sides
need attention (Spaargaren, 2003). Designing for the system side with
an integrated practice perspective involves paying more attention

to the meanings people carry for a certain practice, compared to,
for example, regular service design. Designing for the lifestyle side
concerns communication design, with similarities to any conventional
branding exercise, but here with a flipped branding perspective.
A flipped branding perspective acknowledges that brands today
are built by, and through, their users and not by the companies
providing the brands (Neumeier, 2015). In the SMSS project, for example,
extensive communication activities were carried out, such as naming
and branding the service system, and conducting internal and
external communication campaigns. To support a flipped branding
perspective, key employees in managerial positions in several depart
ments were identified and enrolled as ambassadors to promote the
service system. These ambassadors were part of the system launch
and presented the system’s strategic intentions to colleagues, which
proved valuable for fostering positive attitudes towards the system
amongst employees. With RE-DO Design, as an integrated design
approach, supporting both sides of practices – lifestyles and systems
of provision – this flipped branding perspective was adopted.

Lave and Wenger (1991) describe, ‘communities of practice’ can be
viewed as learning platforms, and practitioners enter these through
the materials, competences and meanings associated with the practice.
Design for improving conditions for sustainability practices involves
supporting communities of practice to develop. I found, through my
design research program, and as proposed with RE-DO Design, that
holding the three different design postures – Re-make, Re-value and
Re-learn – helped communities of practice to develop.

Lifestyles and practices continuously evolve and change. In order
to design in such a dynamic environment with the intention to shift
practices in sustainable directions, I found it essential to support
‘communities of practice’ (Lave, 1991; Sahakian & Wilhite, 2014) to develop.
Through communities of practice, new practitioners can be recruited,
and practices can be learned and reproduced. For newcomers to a
practice, it is easier to gain knowledge from other recent newcomers,
i.e. through peer-to-peer learning, since practice knowledge can be
shared at a relevant level. In the research projects, communities of
practices were formed by the practitioners of proto-practices. For
example, in KTH Mobility Pool, the caretakers who took on ambassador roles recruited new practitioners from among their colleagues
to engage in using the shared light electric vehicle for transport during
work hours. The caretakers introduced to their colleagues the specifics
of the vehicle and the skills needed for using the service, and also
promoted meanings about sustainable mobility that encompassed
both sharing practices and practices related to electric vehicles. As

To improve conditions for sustainability practices, everyday practices
need to be treated as design materials. As with any craft, material
skills need to be developed for working with practices as design material. To achieve this, designers need to engage their different senses,
to complement the visual. Listening capabilities are important for
designers to understand practices, as is sensitivity to the ‘tactility’
of practices: how they are fragile and instable, how they grow from
within practitioners’ performances, and how they are complex and
not necessarily even possible to fully describe. As well as practising
the suggested design doings that make up RE-DO Design, I found
that holding the connected postures supported the development
of such skills and sensitivities. Many argue that social practices
cannot be designed, since they constantly emerge, form, stabilise,
and die out as dynamic socio-material constellations (Maller & Strengers,
2015; Shove et al., 2012; Strengers & Maller, 2015). Another criticism is that social
practice theories are more descriptive than explanatory (Geels, 2010)
and furthermore that they are of little use for designers. However,
even though practices cannot be designed, some design researchers
claim that conditions for practices can be influenced, and practices
can be used as a unit of design (Kuijer, 2014). Therefore, I argue that
conditions for them can be designed. In my own design practice and
through my design research program, I identified three postures –
Re-make, Re-value and Re-learn – that were useful for designing
such conditions. These postures were present in all four iterative
stages of RE-DO Design, as pointed out in the description of the
research projects presented in the previous chapter, and are further
articulated below.
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Re-formulations of design as a practice
When designing conditions for sustainability practices, I argue that
design as a practice needs re-formulations. First, this means, in
line with the proposition by Kimbell (2012), considering design as a
practice in itself. As Kimbell (ibid.) suggests, this entails that the agency
no longer lies with the designer, but with the practice. With this in
mind, the designer can be an agent of change (Manzini, 2015b) – but
through the practice of design, including all its constituting elements.
Hence, to define the required re-formulations of design practice, it
is necessary to examine the competences that comprise the practice,
and also its materials and meanings. I agree with Kimbell’s (2012)
argument that to consider designing in this way can help to de-centre
the designer, to recognise designing as situated, and to acknowledge
the role of design materials and devices in what she calls ‘designsin-practice’. I suggest that RE-DO Design contributes to such
understandings of design practice, by enabling re-formulations in
all three elements of design as a practice – Competences, Materials
and Meanings – including re-linking them. Furthermore, I suggest
that it is through such re-formulations that a transformative capacity
of design practice can be brought out.

processes, and design as iterative has been pointed out as one of the
principles of service design (Stickdorn & Schneider, 2014). Finally, designing
still involves activities that move in time and space, from here-andnow to there-and-future, as described in Publication C. However,
adding to these important time and space shifts, the RE-DO design
postures guided me to a different mindset when engaging with my
design materials and articulating the necessary re-formulations of
design competences to consider also complementing shifts. When
designing conditions for sustainability practices, the design outcomes
are complex and therefore need an integrated design competence
at a system level to include people and practices. Furthermore,
the design outcomes are dynamic and as learning spaces they are
always collaborative and never finished. The design outcomes also
challenge values at both individual and collective level. The doings,
and therefore the design competences, needed to be adjusted
accordingly to deal with all these instabilities. With RE-DO Design,
collaborative competences are supported by bridging knowledge
situated in everyday practices to stakeholders’ futuring practices.
Hence, design as a practice needed to be re-formulated to include
collaborative and integrative competences in order to deal with
instabilities and complexities.

Competences
When designing conditions for sustainability practices, some design
competences remain the same as in conventional design practices,
such as zooming in and out. As suggested by Cross and Stolterman
(Cross, 2001; Stolterman, 2008), designerly ways are about zooming in
and out, on the one hand focusing on small details and on the
other hand keeping a birds-eye perspective on the overall issues.
Therefore, I found that the visual sense remained important, with
communicative and sense-making skills being central, as suggested
by for example Manzini (2015a). Zooming in and out is also key for
studying practices, such as organisational practices, as described by
Nicolini (2009). Furthermore, in my design practice, and as proposed
by RE-DO Design, I used iterative processes. This building bit by
bit, trying and testing, is a crucial way of working to manage design

Materials
With practices as design material, a sensitivity to their tactility is
needed and an understanding of how they emerge, evolve and can
be disrupted. When designing conditions for practices, both sides of
practices – systems and lifestyles – need to be carefully crafted and
integrated to support the intended practices. I argue that RE-DO
Design can help to develop such sensitivities, understandings and
integrations. Hence, a re-formulation of design as a practice includes
the acknowledgement of practices as design material. In my research
projects, this was acknowledged through the RE-DO Design doings,
which I present below. Each of the four stages also involved specific
design materials of which I highlight some relevant examples.
To begin with, in the design-led practice interventions, materials

198

199

Discussion

were reconfigured and disrupted in order for new proto-practices to
emerge, similarly to Suchman’s (2012) suggestion. In A Car-free Year,
the families’ cars were removed whereby alternative transportation
practices emerged. In KTH Mobility Pool, and in SMSS, extra
material devices were added – the shared light electric vehicle and the
corporate mobility service system, respectively – and proto-practices
emerged. These disrupted sociotechnical configurations were used
as research devices to set up the initial stage of Reconfigurations.
We complemented the material reconfigurations with rules and
policies, as described in Publication B. As such, our research devices
were both present and absent materials, and were both tangible and
intangible. Adding to Suchman’s (2012) suggested understandings
of sociotechnical configurations for design, I argue that RE-DO
Design doings, which start with deliberate reconfigurations, can
advance such understandings.
In the following stage of RE-DO Design doings, different sets
of research devices and materials were used to capture performances
of proto-practices. Here, many different designs-in-practice (Kimbell,
2012) were deployed to capture the participants’ experiences of
performing proto-practices. For example, travel diaries were used
in all three research projects, and were specifically designed to
balance formality and informality in terms of their tone of voice and
graphic design – something Sennett (2012) explains is foundational
for successful collaborations. This balance was used in the travel
diaries to point to relevant topics while at the same time inviting
participants’ reflections and contributions. For instance, the diaries
included specific assignments, as formal requirements to fulfil, but
the tone was deliberately playful, and the typography and layouts
were chosen to appear friendly and inviting. A balance of formality
and informality is also suggested by Sanders and Stappers (Sanders &
Stappers, 2012) for sensitising material in co-design. I argue that RE-DO
Design builds further on the balance between formal and informal
to also include a balance of provocative and affirmative designing
when designing materials to capture performances, as described
in Publication C, with provocative design as a concept that aims at
destabilising, and affirmative design supporting self-exploration.

The next stage of RE-DO Design doings aimed to explore the
proto-practices that had emerged during the interventions through
explorations of participants’ experiences. A mix of individual
analytical methods and collective designerly methods was used to
achieve this. With the software NVivo, we worked individually to
categorise data. During group analysis sessions using Post-it notes
on a wall to display commonly reported experiences, we came to
mutual and collective understandings. As such, the collective analysis
was a necessary complement to the individual analysis and we found
it useful to deploy designerly methods to conduct these. We also
carried out workshops inviting participants into the research, where
we used materials such as customer journey maps as devices to tease
out their experiences and knowledge from performing the practices.
These frequently used service design tools worked well in most
cases, and supported a user-centred focus, as one of the important
principles of service design (Stickdorn & Schneider, 2014). However, it was
sometimes difficult to get participants to discuss emotional values
and meanings around practices. With RE-DO Design, other materials
were developed to complement the service design materials, such as
what-if-scenarios to support discussions of future possibilities for
the service systems. These scenarios were designed by balancing
provocative and affirmative designing, as described in Publication
C. With such scenarios, we aimed to destabilise what was taken for
granted and to support self-exploration, and at the same time to open
up for re-narrating processes (Bell, Blythe, & Sengers, 2005). These design
materials worked well to help participants discuss their thoughts
on what could and should be done to encourage sustainability
practices in their respective contexts, and to reveal the meanings
they associated with these practices. Hence, RE-DO Design, with a
balance of provocative and affirmative designing, supported the creation
of design materials that were useful in discussions of values and
meanings related to performed practices.
When bridging possible upscaling of proto-practices to decision
makers, in the final stage of RE-DO Design doings, we worked
strategically with the representations of our proposals and how to
bring them forward. Representations included illustrations and films,
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as described in Publication B, and their designs were balanced between
provocative and affirmative design to act as invitations to learning
spaces. This balance supported us to develop representations that
were both destabilising and supporting of thoughts. With the tension
between these two concepts, provocative and affirmative design, we
aimed specifically for the representations to be re-orienting and with
them we sought potentials for bridging, as presented in Publication
C. Furthermore, when exploring how to use the representations to
bridge between everyday life and decision making, the materials
and artefacts that we designed in the final stage (Bridging) helped
us as research devices, as described by Lury and Wakeford (2012),
and acted as hinges between the design practice and the concepts
that we researched, hence were part of inventive methods, as Lury
and Wakeford suggest (ibid.). As such, RE-DO Design supported the
development of materials that were useful in bridging practices.
To summarise regarding materials, I found that design materials
needed to be treated differently when designing learning spaces, as
opposed to products or services. I found that these spaces needed to
be carefully crafted, but since they are constantly on the move and
always dependent on others, their design required re-formulations
of design as a practice. Furthermore, since they are intended for
others, the designer has only limited power to affect them and ensure
learning. Selecting materials to enable learning to take place was a
very different activity from, for example, defining components and
specifying product manufacturing techniques, or making marketing
communication choices. Designing learning spaces was an even
more collaborative activity than designing products and services,
which I found bore resemblance to how a master craftsman enables
apprentices to learn a practice by transferring tacit knowledge
through the doings in the workshop. The required sensitivities were
different, but at the same time, they showed similarities with how I
as a designer understand tactility of materials. I argue that RE-DO
Design can aid the development of such understanding. Hence,
design as a practice was re-formulated to acknowledge practices as
design material and to design learning spaces as materials, through
a balance of provocative and affirmative designing.

Meanings
Designing with practices, and for sustainable mobility practices, in
the three research projects involved added complexities that had to
be dealt with through re-formulated competences and materials.
Furthermore, since designing was situated and carried out together
with others, meanings around designing and the role of the designer
also needed re-formulation. With a practice perspective, as Kimbell
(2012) argues, this means de-centring the designer to include other
stakeholders in designing whereby the designer is no longer the
main agent. This has in fact been part of participatory design
approaches for some time (Ehn, 2008). Consequently, meanings of
being a designer who designs conditions for sustainability practices
are somewhat different from meanings of being a product or
service designer. In my research, I found that the designer was still
considered as rooted in understanding users, consumers, people and
citizens, and as the one who promoted their voices and brought
knowledge of these to the board-room table or decision-making
arena. I also found that the designer was still seen to be the one
who moved from insights to outsights, from understanding present
situations to suggesting possible solutions. However, with RE-DO
Design, I also found that with less attention to styled, branded and
finished artefacts, or seamless and user-friendly services, it was
difficult for some people to understand why supporting conditions
for sustainability practices could even be called design. I found,
while designing during the research projects, that the designer’s
role as a developer of smart products and smooth services was still
considered important. However, for these products and services to
become parts of sustainability practices, causing shifts in everyday
lives, their designers needed to embrace practices as design material
and to design learning spaces, as explained above. Hence, design as a
practice was re-formulated to include the idea of designers as agents
of positive change, causing shifts towards sustainability practices.
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suggests, practice-oriented design uses practices as unit of
analysis, as well as unit for design. RE-DO Design also takes practices
as unit of analysis and for design, but furthermore, incorporates
practices as design material in order to design for new practices,
and changes in practices. As Kuijer (ibid.) proposes, a welcome further
development to advance practice-oriented design is to consider it as
a practice on its own and to further integrate design practice with
governance also for developing futures. I contribute to this field with
articulations of design as a practice and further realisations of how
to carry out futuring work with design. RE-DO Design is a practiceoriented designing that is future-oriented, since it includes bridging
using scenarios as learning machines, as described in Publications
A, C and E.
However, first and foremost, I argue that RE-DO design contri
butes to the field of transition design, or design for transformations.
As argued by Irwin et al. (2015), different postures and mindsets that
are more precautionary and participatory are needed for transition
designers and the new ways of designing for transformations. The
proposed RE-DO Design articulates such postures. I argue that with
their explicit naming, and by moving them into the foreground of
design as a practice, designers can become more aware of their own
mindsets which in turn can facilitate designers to understand the roles
of their own values when designing and also how they can influence
others’ values by their work. Designers can act as agents for positive
change by mediating between top-down and bottom-up approaches,
as described in Publication C, and by bridging perspectives, as
described in Publication D. However, as agents for change in
the transformation economy (Gardien et al., 2014), it is important for
designers to understand the role and potential of the values carried
by themselves and how values can be influenced through design.
At the same time, it is important to acknowledge that designers are
carriers of design as a practice, and a practice that is formed by its
doings and sayings (Kimbell, 2012). Therefore, as Kimbell (ibid.) argues,
the designer with her individual values cannot be separated from
the design practice, nor be centred as a change agent on her own.
However, by acknowledging the practice, the designer can be an

Contributions to design fields
The proposed RE-DO Design doings, strategies and postures
are what developed during the research projects, with my design
research program and through my design practice. As such, in
line with Redström’s (2017) argument of how design theory is built,
they contribute to the foundations of design since they propose an
alternative design practice and suggest a possible way of designing.
In that respect, they contribute to design theory, but primarily they
contribute to design practice and the fields of sustainable design,
co-design, practice-oriented design and transition design.
To begin with, I argue that RE-DO Design contributes to the field
of sustainable design, and design for sustainability, as it articulates
how to design for sustainability practices. It does so by integrating
people and systems, and in that respect, it is part of sustainable
design at socio-technical level (Ceschin & Gaziulusoy, 2016). Furthermore,
I contribute with empirical findings from designing in this field,
including suggestions for how to achieve upscaling of sustainable
product-service systems, as Ceschin (2012) argues are needed. RE-DO
Design is a strategic designing for sustainability that is integrative
and extends product-service system design to include performances
of practices, as further presented in Publication A and Publication E.
Furthermore, I argue that RE-DO Design contributes to the
fields of co-design and participatory design, since it re-formulates
design as a practice to be concerned with designing learning spaces,
and actively seeks to engage in communities of practices. As Ehn
argues (2008), blending the concept of communities of practice (Lave &
Wenger, 1991) with participatory design may be challenging, but can support actors to deal with disagreements or conflicts. I contribute with
practical findings from designing in this field, including bridging
different perspectives of everyday life situations. RE-DO Design is a
collaborative type of designing that supports bridging, as presented
in Publication B and Publication D, without necessarily aiming for
consensus, but instead revealing differences and heterogeneity that
may exist in everyday life situations.
Moreover, I argue that RE-DO Design contributes to practiceoriented design, and to what I call design with practices. As Kuijer

(2014)
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agent of change supporting sustainability transitions. Furthermore,
design in the transition phase towards more sustainable futures, as
argued by Manzini (2015b), needs to shift focus from products to
other ways of doing and thinking, and it needs to be collaborative
together with a variety of actors. RE-DO Design articulates such
a practice that incorporates these shifts to doings in collaborations
with actors other than designers. As such, RE-DO Design is both
transition designing and designing for transformations. In this field,
I contribute with implementations of designing for transformations,
and articulations of what such a design practice could be and how
to foster an alternative design culture.

Design postures
In this section, I discuss the three design postures Re-make, Re-value
and Re-learn that were present in the four iterative stages of RE-DO
Design, and how together they support the design engagements.
I discuss the three design postures one by one, and present what
they can mean, how they can be held and how they contribute to
designing conditions for sustainability practices. RE-DO Design
comprises doings, strategies and postures. Since the postures are
of particular importance in shaping the re-formulations of design
as a practice, and building an alternative design culture, I present
and discuss these in more detail here than in the previous chapter,
where they were mentioned only briefly as part of the project stories.

With a Re-make posture, designs for products, services and systems
are never stable, finished or complete, but instead considered as
always being in action together with users and in people’s everyday
life practices. As such, they form dynamic sociotechnical systems
that can be influenced (Suchman, 2012). To design with a Re-make
posture, I suggest, also means to design for conditions in which
alternative practices can be tried out, preferably more sustainable
versions. To enable people to try things out, and to increase trial
ability (Strömberg, Rexfelt, Karlsson, & Sochor, 2016), can be useful strategies
in sustainable design. This design posture can help to encourage
testing and experimentation in practitioners’ everyday lives whereby
they can start to reflect upon and question their lifestyle choices.
A Re-make design posture also enables designers to work with
decision makers to develop strategies for encouraging people to try
out new practices. With such a posture, the focus is on iterative and
continuously ongoing processes, both in terms of the actual design
processes and also the processes that the design results initiate
once they are launched or deployed ‘out there’. For designers, the
Re-make design posture can help to embrace flux (Kwa, 2012; Law, 2004;
Urry, 2005) as an inherent part of a complex world, and to use this
flux as design material.

Design posture: Re-make
To begin with, I argue that a posture of Re-make is useful for dealing
with instabilities and complexities. By this, I mean that a Re-make
focus puts practices at the centre of attention. As practices are
continuously made and remade (Shove et al., 2012), designing should also
be considered as a dynamic and ongoing process. Designing is an
iterative process (Cross, 2001) and being iterative is even considered
a main principle in service design (Stickdorn & Schneider, 2014), but with
Re-make in focus, this ongoing nature is even further emphasised.

A Re-make posture also entails designing conditions where inter
ruptions, disruptions and reconfigurations happen to practitioners
of a practice, and an openness to capturing how these breakdown
moments are overcome. When non-reflective practices are inter
rupted, for example as equipment fails, Heidegger’s concept of
breakdown can be useful to understand how failures force the
individual to become more reflective towards the ongoing activity
(Koschmann, Kuutti, & Hickman, 1998). This increased reflectiveness can be
necessary for practitioners to discover values related to sustainability.
In a design context, as Krippendorff lays out (2006), glitches, misuses
and mistakes may take place not only when a product breaks, but
also when the meaningfulness of the interactions between users and
artefacts is contradicted. He considers these glitches as entry points
for design, and claims that one purpose of design is to preserve
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meaningfulness of interactions (ibid). With a Re-make design posture,
I suggest that special attention is paid to breakdowns in practices and
how these are solved by practitioners. For designers working together
with other stakeholders, a Re-make posture can lead to strategies
where misuses of a system are allowed instead of hindered, and can be
used as learning opportunities. A Re-make design posture differs in
this respect from the principles of service design, whereby designing
primarily aims to develop smooth and seamless services. With a
Re-make posture, I suggest that deliberately causing disturbances
and disruptions of practices can be a design purpose that creates
learning opportunities. For designers, the Re-make design posture
can contribute to embracing failures and treating these as design
materials. The Japanese concept of wabi-sabi can be inspirational
here. It is built on three philosophical principles for how to view
the material world: nothing lasts, nothing is finished, and nothing
is perfect. As suggested by Tsaknaki (2017), these principles can be
used in interaction design. Building further on these principles, I
suggest that interruptions, including breakdowns, can be used as
design materials.

Design posture: Re-value
In this section, I argue that a posture of Re-value is useful when
designing conditions for sustainability practices. With a focus on
values, and creating conditions for more people to adopt sustainable
values, I suggest that attention is paid to influencing people’s life
styles and even shifting norms in sustainable directions. To support
sustainable practices to emerge, it is important to engage and
endorse people’s intrinsic values (Holmes, Blackmore, Hawkins, & Wakeford, 2011).
The Common Cause Handbook (ibid.) explains that intrinsic values
are those that are inherently rewarding, such as care for others,
affiliation to friends and connection with nature, whereas extrinsic
values are those that need external approval or reward, such as social
status, material success and concern about one’s image. All people
hold both types of values, but to different extents. The not-for-profit
organisation Common Cause Foundation (ibid.) argues that for society
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to grow in a sustainable direction, it is important to foster intrinsic
values. However, sustainable design, for example in the interaction
design field, has followed modernist agendas and instead focused
on persuading people to change their behaviour through designs
of feedback mechanisms and gamifications (Brynjarsdottir et al., 2012).
Instead of designing for Strenger’s (2014) fictional ‘Resource Man’,
with extrinsic values promoted through designing smart feedback
devices to e.g. save energy, I support Strenger’s argument that
intrinsic values need to be promoted through designing other types
of devices that instead can spur reflection. With a Re-value design
posture, I suggest that intrinsic values can be in focus in the design
process, instead of extrinsic values, together with investigating the
social values surrounding a practice, such as meanings and norms,
and how these can be shifted through design. The most important
‘leverage points’ (Meadows, 2009) for system changes are those that
intervene at mindset level, where shared ideas between people and
assumptions about the world are developed. However, these kinds
of paradigmatic changes (Kuhn, 1962) are incredibly difficult to effect.
The designer’s Re-value design posture, I suggest, contributes to
enabling practitioners of a practice, such as a mobility practice, to
reflect on their own values, as they try out alternative and more
sustainable practices, and can support them to appreciate their
existing intrinsic values that may have been repressed by prevalent
contemporary norms. Furthermore, the Re-value design posture can
contribute regarding stakeholders who are in a position to influence
a practice, by supporting them to develop alternative strategies
for systems to push these in sustainability directions. This can be
achieved by zooming in on the users’ value considerations while
designing products, services and systems. Deeper understandings
of intrinsic values that practitioners of practices might carry can
reveal alternative potentials for system developments. Moreover,
this posture can also help designers themselves to examine their
own values related to sustainability.
Furthermore, I suggest that the Re-value design posture means
to support practitioners to find inherent value in their doings. A
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sustainable practice can sometimes be less time efficient than an
unsustainable one, but even though it takes longer to perform, it
can be valued for other features than its time efficiency. And while
performing a practice, and perhaps refining it, the doings can have
value in themselves. These values are not countable, as extrinsic
values are; but as Sennett (2012) describes, like craftsmen care about
performing their crafts well simply because the work has value in
itself, practitioners can discover inherent value in a practice while
performing it. Inherent values may not be easy to express verbally,
but can be felt while doing something well. With a Re-value design
posture, I suggest that these can be brought to the fore. To design
for intrinsically motivating experiences is often a design purpose
in itself (Krippendorff, 2006). As Krippendorff (ibid.) explains, skiing, for
example, is an activity carried out simply because the experience of
it is fun. These kinds of intrinsically motivating experiences are what
designers aim for when designing and creating meanings around
experiences. Similarly, in my research projects, riding electric bikes
and driving light electric vehicles was considered fun by many, and
these values are important to promote. However, with a Re-value
design posture, I suggest that ‘slow’ and collective values related
to wellbeing can also be identified and promoted, such as cycling
on a beautiful route and taking in the scenery, or enjoying trying
something out in a community of other practitioners of a practice.
Heskett (2017) argues that design has purposes beyond the creation
of economic value, including the enhancement of sustainability, and
can help shift social values in this direction. I suggest that a Re-value
design posture can support such purposes. Furthermore, I suggest
that attention to inherent values can assist designers to embrace the
idea that the value of their designs can be in the performance of
practices. It is the use of a product, or the experience of a service, that
is more important than the tangible design in itself, and therefore this
should be at the centre of attention for the designer. These intangible
aspects are commonly included in any interaction design, with ease
of use or seamless experiences as aims; but I suggest more design
attention should be paid to supporting wellbeing including alternative
values together with the inherent values of well-crafted practices.

Design posture: Re-learn
Finally, I argue that a posture of Re-learn is useful when designing
conditions for sustainability practices. With a focus on learning, one
purpose of design is to create learning spaces. With a Re-learn design
posture, I suggest that these learning spaces can be created in three
different loops, or learning spaces, with special attention paid to
challenging the known, and to re-learn. The first loop and learning
space is in the performance stage; the second is in the exploration
stage; and the third is in the bridging stage.
First, practitioners who try out alternative practices learn from
these trials and as they reflect on their experiences, they develop
insights into their everyday lives, including connected values. This
provides them with opportunities to question their own lifestyle
choices and challenge their normal ways of carrying out a practice,
while for example swapping an unsustainable practice such as
travelling by car for a more sustainable one such as cycling. In this
aspect, I suggest that the design interventions in themselves can,
as proto-practices are performed, be considered as learning spaces
for practitioners, and more specifically as re-learning spaces. When
practitioners are included in the collaborative processes during the
generative design stages – exploring and bridging the performances
– these design spaces can become opportunities for even deeper
reflections for the practitioners themselves.
Second, I suggest that design interventions can be viewed as
learning spaces for researchers, who can learn from practitioners’
everyday situations. Insights are developed collaboratively while
exploring the performance of practices, but will be ‘translations’
made by the designers. It is important to be aware of this translation
process, and in my research projects, translations were carried out
both as individual interpretations and as collaborative ones in the
research teams. Developing these second-order understandings and
themes is in inductive qualitative research a sensemaking process,
but also a sensegiving one (Gioia & Chittipeddi, 1991; Gioia, Corley, & Hamilton, 2013).
With a Re-learn design posture, I suggest that designing to develop
these interpretations inductively, grounded from the bottom up,
is combined with designerly and abductive reasoning. Abductive
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reasoning means finding a possible explanation for something
without proving that it is the only one or eliminating other possible
solutions (Sanders & Stappers, 2012).
Third, in the generative design work as part of the bridging
stage, this abductive mode of reasoning becomes important, as in
any design project that includes conceptualisations. However, with
a Re-learn design posture, I suggest that there is more focus on how
design concepts can also create a third learning space. A Re-learn
design posture aids the development of concepts aimed at bridging
insights over to outsights and suggested alternative futures, with a
particular focus on engaging decision makers and stakeholders in
learning. As concepts of alternative futures, these can be viewed as
scenarios that are part of assessing future possibilities whereby they
can act as ‘learning machines’ (Berkhout et al., 2002). In futuring, scenario
work can have the deliberate purpose to engage stakeholders to
un-learn and re-learn (Robinson, 2003). I suggest that a Re-learn design
posture can support this third loop learning to take place, which in
turn can stimulate further changes and re-configurations of socio
technical systems. With a Re-learn design posture, I propose that
designers can detect, illuminate and challenge given categories and
that to foster this ‘intellectus practice’ (Bornemark, 2018) is necessary in
a new design paradigm.

Design outcomes
In this section, I discuss the outcomes of the design doings in
the four iterative stages – reconfigured everyday lives, performed
proto-practices, explored experiences and bridged refinements –
that were part of the three different research projects, and how the
design postures Re-make, Re-value and Re-learn were manifested
here. In this discussion, I also articulate how the design strategies
were used, and present some of their associated challenges and
connections to relevant concepts in the aforementioned design
research fields. Finally, I describe what happened after each of the
research interventions ended.
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Reconfigured everyday lives
To set up interventions in and initiate reconfigurations of everyday
life in order to access proto-practices, the design work in the initial
stages was focused on reconfiguring practices into more sustainable
versions. To do so, I propose RE-DO Design reconfiguring strategies
that include: situating, selecting, and recruiting, and in the following
I discuss how these were used in the three projects.
As a reconfiguring strategy, I found that situating the research projects
in relevant contexts, with relevant partners, including practitioners
of practices, was necessary to be able to carry out interventions.
However, it was challenging to identify balanced reconfigurations
that would disrupt everyday lives in interesting ways, to be able to
investigate and challenge norms around car use, but to still receive
funding and be able to carry out the research. It was also challenging
to engage external partners, including stakeholders, in longitudinal
research since this required substantial commitments and resources
from them. When carrying out issue-driven interdisciplinary research
(Robinson, 2008), I also found that partner engagement was crucial, and
involving stakeholders from outside of an academic context required
recognition of their differing agendas and prevalent framings of
sustainability research (for an example, see Sopjani et al., 2011). With a Re-value
design posture, reconfiguring strategies included challenging norms
and revealing different framings, with the intention to shift these
in sustainable directions (as described in Publication A). Furthermore, as a
reconfiguring strategy it was important to situate the research as
longitudinal to allow time for proto-practices to develop. Two- and
three-year projects were suitable for these interventions since this
allowed enough time for practices to emerge and for us to explore
these. With the shorter time span of two years, it was more important
to have clear ideas about the reconfigurations prior to the start of
the project to still allow for enough time for practices to develop.
As another reconfiguring strategy, I found that selecting appro
priate materials had to be done with careful consideration of the
participants, and strict and soft design strategies for the exploration
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and communication of practices had to be balanced (as described in
Publication B). With a Re-make design posture, I found it was an efficient
reconfiguring strategy to remove and replace tangible materials, such
as switching unsustainable cars for more sustainable light electric
vehicles or shared vehicles, whereby unsustainable mobility practices
were disrupted. In the interventions, I did not investigate historic
trajectories of practices, for example how transportation practices
have evolved over the years since cars were introduced to the market,
nor calculate which practices would be the most energy efficient,
although these considerations may also be useful starting points
for design, as Kuijer (2014) suggests. In traditional social sciences,
it is common to describe what has happened in the past, but with
action research approaches that deal with the present, the past is less
relevant (Chandler & Torbert, 2003). Since the interventions were conducted
as action research, they were more oriented towards the future than
towards history. Furthermore, an intuitive approach was necessary
in my research projects for selecting the more sustainable materials,
since reconfigurations of systems (such as taking away the car, or
developing mobility service systems with alternative configurations
that included electric vehicles) had to an extent already been thought
out before the projects received funding. Therefore, it was not
important for us to calculate exact figures for energy savings when
for example bikes or light electric vehicles were selected instead of
cars as materials for transportation practices.

stages. On the other hand, it was sometimes difficult to know how
engaged the participants would be once the intervention was up and
running. Additional recruiting had to be carried out several times
during the interventions and rules were sometimes disobeyed by
participants as they became lazy or their duties became inconvenient.
However, with a Re-make design posture, these disruptions to the
research set-ups and practical difficulties that had to be overcome
proved valuable for the research, and provided interesting insights
into moments of breakdown. In Heidegger’s terms, breakdowns
can help previously tacit knowledge to be made explicit (Koschmann
et al., 1998). This was applied in the research projects, where tacit
knowledge of the performed proto-practices was of special interest.

Performed proto-practices
Once the interventions were up and running, the design work
was focused on enabling performances of proto-practices. To do
so, I propose RE-DO Design performing strategies that include:
facilitating, experimenting and capturing, and in the following I
discuss how these were used in the three projects.

As yet another vital strategy for reconfiguring everyday lives, and
to get the interventions going, we carried out recruiting of engaged
participants willing to try proto-practices in their everyday lives.
Engaged participants were essential both for the actual performances
of proto-practices and to be able, with a Re-learn design posture, to
collaboratively explore these. Heterogeneous groups of participants
were indispensable in order for varieties of proto-practices to emerge
(for more details, see Publication A). However, with engaged participants it was
clear that they were already forerunners of sustainable practices or
had stronger sustainability values than the average person, which had
to be considered when mainstreaming the proto-practices at later

I found that to facilitate proto-practices to emerge and develop, it
was necessary to balance the material elements of the interventions
with intangible usage rules. With certain materials removed – in
this case, cars – the rules for the new mobility systems needed to
be formulated in such a way as to help everyday life run smoothly.
For my research, I used living lab approaches to conduct inter
ventions in real life. Living labs as a research approach can support
the generation of user-driven knowledge. When living labs are set
up as collaborations between users and multiple stakeholders, they
can be instruments to change users from passive consumers to
active prosumers (Kareborn & Stahlbrost, 2009; Liedtke et al., 2012). However, I
found that to support the generation of user knowledge, the real-life
interventions we conducted required a balance between strict and
soft design strategies to allow participants to carry on with their
everyday lives and at the same time to perform the proto-practices
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(for more details, see Publication B). Moreover, the

rules had to be continuously
adjusted and reconsidered in each project and sometimes in each
case. With a Re-make design posture, I embraced these continuous
redevelopments and used them as research inputs. Participants
were supported with knowledge from the research teams to develop
competences around their proto-practices. This focus on developing
competences was essential for facilitation of proto-practices (for an
example, see Publication A). Communication activities, such as launch events
including development of brochures and other communication
materials, that were carried out as part of the interventions also
proved helpful in facilitating performances of proto-practices.
However, to extend open invitations to many different participants,
substantial communication efforts were required.

doings. Even though they sometimes chose not to experiment,
but instead settled into routines once they became comfortable
with their proto-practices, they nonetheless discovered meanings
and inherent values in the practices by engaging in reflection, as
promoted by experimentation strategies.

Another strategy I found to be vital for enabling the performance
of proto-practices, and supporting the development of a variety of
practices, was fostering experimentation. I found that encouraging
participants to try alternatives, and to experiment, was necessary,
though not always easy. In both interventions situated at the
workplaces (KTH Mobility Pool and Sustainable Mobility Services
Södertälje), it was challenging to get participants to open up to
variations of practices. Once routines were established, it was con
sidered easier to stay within these than to try new ones. However,
with a Re-value design posture, attention was given to new values that
were discovered by participants through their practices. Performing
and experimenting with alternative doings was essential in order
to identify these values, and without trying proto-practices, new
values would not have been discovered. Furthermore, learning by
doing, which Schön (1983) describes as a way to build knowledge
and articulate a practice by engaging with it and reflecting in,
and on, its actions, was found to be useful since it was through
reflections on practices that we learned about these. Schön
argues (ibid) that it is through engagement in reflection that tacit
knowledge inherent in a practice can be teased out. Participants
in the research projects were encouraged to experiment with
practices, to do things differently and to reflect on these various

While proto-practices were performed, I found that it was necessary
to use well-balanced research devices to capture the performances.
We designed our research devices to have a balance of formal and
informal aspects – for example, formal assignments for research
participants written in an informal and inviting tone – to carefully
craft a collaborative spirit in the research projects. These choices
were present in both selections of devices, such as travel diaries,
and the design choices within those devices regarding the layout,
typography, tone of voice and images used. As Sennett (2012) explains,
to foster win-win situations in collaborations requires attention
to a mix of formal and informal activities. I found that balancing
formality and informality was useful for us in capturing experiences
of proto-practices, since it helped to show participants that we
took them seriously and at the same time fostered a playful and
inviting atmosphere for them to experiment and contribute with
the knowledge that they gained. Furthermore, capturing partici
pants’ experiences required time and effort, and in particular,
understanding meanings involved curious research minds, as well
as openness on the part of the interviewees. In the interventions,
participants had to trust us in order for them to share their
thoughts on practices and what these meant for them or what they
thought the practices meant for their surroundings. With regular
meetings in the homes of participants over a long period of time
(one year), it became easier to instil a sense of trust than when
we, for example, held only a couple of interviews conducted in
a work setting (for more details, see Publication B). Also, with a Re-learn
design posture, we successfully opened up learning spaces, both
to allow for participants to learn more about the practices, and for
us researchers to be able to use the learning spaces to learn from
the performed proto-practices.

216

217

Discussion

Explored experiences
Once proto-practices had been carried out, or when the inter
ventions were completed, the designing was focused on exploring
performances of practices and participants’ experiences of these. To
do so, I propose RE-DO Design exploring strategies that include:
deconstructing, pinpointing and collaborating, and in the following
I discuss how these were used in the three projects.

between analysis and conceptualisation was a continuous process
of moving between concrete and abstract, particular and general,
and specific and over-arching (for examples, see Publication A, Publication B,
Publication D and Publication E). With a Re-make design posture, I found it
useful to develop the analysis iteratively and collaboratively, and the
deconstructing as a creative analysis was suitable for the research
projects to explore experiences of proto-practices.

As a strategy to explore experiences, I found that deconstructing
practitioners’ experiences into parts was useful for analysis. As a
design strategy, deconstructions were made not only to understand
or describe experiences, but more so with the purpose to later
reconstruct future possibilities (for more details, see Publication A). In many
service design methods, deconstructions of different kinds are
carried out for analysis purposes, such as identifying pain points
and gain points in experiences of a service (Stickdorn & Schneider, 2014).
However, with an interest in practices, and for the deconstruction of
them using the three elements of practices: materials, competences
and meanings (Shove et al., 2012), I found that this identification of
different elements can make the analysis richer, providing details
of linkages between for example vehicles and the competences
required for using them (for more details, see Publication E). Also, with a
Re-value design posture there was more focus on the social side of the
socio-technical system than normally would be the case in regular
service design development. However, to capture these social aspects
of the system, such as how its use intersected with meanings of
being a good employee, was not always easy and required welldeveloped listening capabilities. Furthermore, as a design strategy,
deconstructing involved both detailed analysis and aggregated
findings (for examples, see Publication A and Publication E). To dig into details and
pay attention to specifics, on the one hand, and on the other hand,
grasp more general issues or problems, is a common approach in
design processes (Cross, 2001). Zooming in and zooming out can also
be used to understand organisational practices (Nicolini, 2009). I found it
essential to zoom in and out while deconstructing practices, and also
to allow intuition and creativity to be present in analysis. Bridging

As another exploring strategy, I found that pinpointing entry points
for design with attention to breakdowns and failures was useful. As
a design strategy, pinpointing was carried out not to identify, map
or describe all the existing problems with the studied practices,
but instead with the purpose to specifically select what would be
needed to shift the conditions for sustainability practices. With a
Re-make design posture, this analysis was more action-minded than
in traditional analysis whereby future possibilities were defined
based on descriptions of past happenings. Furthermore, when entry
points for influencing practices were pinpointed, the categorisation
of interview data into material, competences and meanings (Shove et
al., 2012) was useful since it allowed a deeper understanding regarding
where and how it might be suitable to influence practices. However,
it was also helpful to develop complementing categories when pin
pointing analysis was conducted. As such, I found it relevant to work
both from above, with categories taken from social practice theories,
and from below, with complementing grounded analysis whereby
categories of themes were developed in the analysis. One purpose of
pinpointing categories was to explore these in order to understand
what they meant. Pinpointing was therefore carried out as an
exploration strategy rather than a quantification strategy. To explore
people’s accounts of experiences of interactions with technologies,
and in particular the related meanings, it can be useful to combine
research methods that also include discourse analysis (Light, 2006).
However, in the research projects it was important to be aware of
the interpretations we made of these accounts while categorising
and pinpointing, and to reflect on how our interpretations might
influence the knowledge identified. With a Re-learn design posture,
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there was a focus on these interpretations that took place in the
different learning spaces. Furthermore, it was also necessary to
carefully consider what could and should be brought forward as
truths. Law (2004) points out that to reveal knowledge of social
circumstances, awareness is needed of what the researcher can
capture as knowledge, that is present, and what will be left out,
that is absent. Furthermore, Law (ibid.) argues that there will also
be hidden or repressed knowledge, which he names as ‘otherness’,
which cannot be captured since the researcher is not even aware
of it. Therefore, when pinpointing categories, I found that it was
necessary to be humble regarding what knowledge, and which
categories, could be presented.

proto-practices to make them more mainwstream, and communicating these refinements to decision-makers and stakeholders. To
do so, I propose RE-DO bridging strategies that include: upscaling,
re-presenting and re-orienting, and in the following I discuss how
these were used in the three projects to bridge learning, whereby
possible new reconfigurations of systems could be initiated.

Bridged refinements
Once experiences from performed proto-practices had been
explored, designing included suggesting refinements of incubated

As a bridging strategy, I found that upscaling proto-practices was
useful to convey future possibilities for how practices could be
adopted. Here, upscaling meant imagining more mainstream versions
of proto-practices that a few participants had embraced or tried in
interventions by suggesting what would be needed to make them
more available and accessible. With a Re-value design posture, attention
was drawn to positive intrinsic values identified by practitioners of
the practices and then suggestions were made for upscaling these
values. Moreover, there was specific attention to values connected
to sustainability and these were also considered as possibilities for a
more mainstream public. Design strategies for mainstreaming and
upscaling proto-practices involved identification of what was needed
to make proto-practices be considered more normal. Furthermore,
with a Re-make design posture, there was also attention to breakdowns
in the form of failures and glitches in practices, and here, upscaling
was an inverted strategy that focused on developing suggestions for
how to overcome these barriers and hurdles (for more details, see Publication E).
However, with a transformational design approach, design refinements and suggestions might not always have natural places within
organisations and can instead belong elsewhere, for example with
policymaking and regulations (Burns et al., 2006). I also found that upscaling
suggestions included structural changes that were difficult to achieve
from organisational point of view. Therefore, it was important to also
identify low-hanging fruits – such as upscaling of shared electric
bikes, which could be implemented by one organisation within a
reasonable timeframe – as well as aiming for structural changes. I
found that these low-hanging fruits were useful complements to
slower structural changes, as guiding stars and change symbols that
could potentially also have more long-term implications.
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To explore experiences from proto-practices, I found it essential to
collaborate with those who performed the practices. Collaborating
as a design strategy was crucial to reveal knowledge from the
experiences, but also to explore what was inherent in the practices.
Here, with a Re-value design posture, the tacit knowledge situated
within the doings of practices could be teased out, but required a
co-design mindset (Sanders, 2002; Sanders & Stappers, 2012). Since the partici
pants had recently formed new proto-practices of more sustainable
kinds, they had only just learned of these innovations that had been
there waiting for them (Shove, 2004). Therefore, together with them,
possible entry points to the practices could be reconstructed. These
could be used for bridging purposes in the following stage. Also, as
described in Publication C, as designers engaging in sustainability
transitions, it was beneficial to encourage the involvement of different
knowledge cultures that also included practice-based ones, and tacit
and lay knowledge (Robinson, 2004; 2008). Therefore, I found collaborating
with people as experts on their own everyday lives was an essential
strategy for investigating conditions for sustainability practices.
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As a bridging strategy, I also found that careful attention to
re-presenting was essential. With a Re-learn design posture, the repre
sentations were created to bridge knowledge from practitioners to
audiences, such as stakeholders. Representations as translations
of accounts of experiences of performed practices were also
viewed as enabling new translations by various stakeholders, e.g. in
workshops. In service design projects, trigger materials can be used
when interacting with users to understand experiences and needs
regarding a service (Stickdorn & Schneider, 2014). Furthermore, trigger mate
rials can be designed as low-fidelity prototypes, which are sketchy
and incomplete, whereby users can discuss broad concepts at a
high level. If trigger materials are instead designed as high-fidelity,
fully functional prototypes, discussions around them will be at a
detailed level and focused on specifics and functionalities (ibid.). With
a Re-learn design posture, re-presenting in the projects was considered
part of learning whereby re-presentations were invitations to learning
spaces, where I found that low-fidelity prototypes often worked well
to elicit knowledge from practitioners who had performed practices.
Re-presentations that were sketchy and left details out encouraged
participants to fill in the blanks and add their own specifics, whereby
they could contribute with their knowledge about what had worked
for them in particular contexts or with certain systems. I found that,
as presented in Publication C, balancing affirmative and provocative
design was useful here since it could both stir up emotions and
thoughts about how things should be and at the same time connect
to recognition of everyday life situations.
As the final bridging strategy, I found that aiming for re-orienting
was vital. With a Re-learn design posture, I found that re-orienting
practices as an explicit design strategy was helpful through the
designing that was directed to create learning spaces. In the learning
spaces created in my research projects, double-loop learning (Argyris,
1991; Argyris & Schön, 1974) or reflection-in-action (Schön, 1983) was supported,
which enabled re-orienting of practices at several levels. I found that
the first learning space, and at the first level of re-orienting, was for
the practitioners who changed their practices and discovered values
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that were more in line with sustainability when they were supported
to reflect on their altered practices. The second learning space and
second level of re-orienting was for us researchers to collaboratively
explore experiences and learn together with the practitioners, and
create interpretations of these experiences. Here, practitioners who
participated in collaborative designing were enabled to reflect on their
own reflections. The third learning space took place together with the
invited stakeholders, who learned from the practitioner’s learnings.
Here, at the end of the iteration, a purpose of this third learning
space was to create new re-configurations of sociotechnical systems,
at larger scale and for many more practitioners. A learning focus
facilitated stakeholders to enter third-loop learning (Argyris, 1991) where
they also reflected on their own learning capabilities. Stakeholders
and decision makers were invited to these learning spaces to discuss
the presented proposals, and what they learned from these (for more
details see Publication D). Some stakeholders who were involved as partners
in the research projects had several years to learn from the projects.
Other stakeholders who were involved as decision makers and who
had project findings presented to them in high-level meetings had
a much shorter time to familiarise themselves with the results and
to learn from these. However, in both circumstances, as future
possibilities were presented, I found that it was necessary to also
introduce unlearning (Robinson, 1988) as part of the bridging. To do so,
as explained in Publication C, balancing provocative with affirmative
design was found to be useful. Robinson (1988) argues that when
exploring futures, to unlearn views about the future is necessary, and,
for him, future studies should be less about assessing and predicting,
and instead more about testing the feasibility of alternative futures. I
found in my research projects that re-orienting as a design strategy
to bridge refinements of suggested practices to decision makers was
particularly useful to support unlearning, and re-learning.

A Car-free Year – Epilogue
About two years after the project A Car-free Year ended, we met
with the families again to discuss how the research project had
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influenced them and whether they had remained car-free. One of
the families had bought a car about one year after they finished
their trial. They claimed that one of the main reasons for this was
that their eldest child had started learning to drive. Another of
the families leased a car, after having used car-pools for about a
year after their trial. In this family, they specifically disliked the
practicalities of owning a car and the maintenance involved, and
had therefore found that leasing was their best option. Using a carpool had become too uncertain for them, both in terms of costs, as
these varied substantially from month to month, and in terms of
availability, where some major difficulties had occurred for them,
such as there being no car available on certain occasions. The third
family extensively used several car-pools to manage their everyday
life, and in particular one of the family members claimed that this
back-up solution was absolutely necessary, whereas the other family
members still considered the family as more or less car-free.

KTH Mobility Pool – Epilogue
When the KTH Mobility Pool research project ended, neither of
the two workplaces carried on with the mobility service system.
However, the service provider decided to bring a modified service
system to the market with a different vehicle and a tweaked caretaker
concept. The service provider aimed this offer specifically at municipalities, such as one of the stakeholders they had got to know during
the research project, and used another electric vehicle from the same
vehicle manufacturer as the two-seated product tested in KTH
Mobility Pool. With four seats, this selected vehicle bore a closer
resemblance to normal cars. The caretaker concept was tweaked to
include leasing deals made with municipality employees, who then
controlled their vehicles. During the daytime, vehicles could be used
as pool vehicles by colleagues in their respective municipalities and
the more these were used, the more discount they would get from
their leasing contracts.
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SMSS – Epilogue
As the SMSS research project ended, several small updates and
some improvements had been carried out on the service system.
New versions of the digital platform had been launched over the
year and as the project finished, the system remained at the work
site with all its constituent parts. This had been the intention from
the beginning from the company side. However, no changes in
parking regulations were introduced and nor were there any major
capacity alterations in any of the transport modes, even though
these alterations of the mobility service system had been identified
as needed in order for the system to affect employees’ practices, and
these findings had been reported back to the research project team.

RE-DO Design difficulties
RE-DO Design is not easy to carry out for many reasons. In this
section, I discuss some of the difficulties I faced while carrying out
my research.
To analyse practices, by deconstructing everyday life into practices
and then to further split these into categories of elements, is com
plex. Obviously, everyday life is not easily comprehensible, but full of
complexities, and a deconstruction of everyday life will inherently also
be complex. Deconstruction is hard work and requires a high level of
accuracy and attention to detail, but also the capacity to move from
the details into concepts. This comes fairly naturally in designing,
as the move between existing details and possible future concepts is
continuously ongoing. However, it can be easy to get overwhelmed by
all the details and to lose track of one’s direction. Deconstruction is
also time-consuming and naturally influenced by the researchers’ own
position, including background and vision. This affects the research.
Undoubtedly, a researcher’s own individual doings and sayings, and
research practice, affect what the researcher can understand and
what will remain incomprehensible. Furthermore, when it comes to
knowledge production, not only is it difficult to understand what is
not possible to know, but it is also impossible to know what is beyond
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knowledge (Law, 2004). Therefore, a humble approach to knowledge
production is needed. At the same time, fruitful analysis requires
trust in one’s own capacity to reveal interesting information, and a
will to keep ‘staying with the trouble’ (Haraway, 2016), as there is valuable
knowledge to be found in the details and specifics of everyday life,
rather than in generalisations. When working with research participants
to reveal their everyday practices, a level of trust also has to develop
between researcher and participants for them to comfortably discuss,
for example, meanings around a practice. In long-term interventions
this was easier to achieve, but in shorter interactions, such as during
a one-off interview, it is much more difficult to create enough trust
for the interviewee to be able to discuss norms, company cultures
and shared meanings around a practice.
Reconstructing practices when designing means not stopping at
the analysis stage and simply depicting what is currently out there,
but rather bringing forward relevant insights into what could be.
However, in this futuring process, what is possible to imagine is
influenced by the researcher’s own position in the research and
understandings of the world and knowledge production. Culture,
whether a research culture or a general societal culture, will also
affect futuring. Although KTH Royal Institute of Technology is
a very international research environment, me being Swedish and
based in Stockholm means my understandings of the world are
shaped by the surrounding culture. I have Swedish manners and am
used to Swedish traditions and work cultures. This has influenced
my choices in designing, and as I am especially interested in shared
meanings around sustainability practices, I need to acknowledge my
own meanings of what a sustainable lifestyle is, or could be. Also, as
a designer interested in sustainability it is relevant to consider what
it is that should be sustainable, and for whom this sustainability
is even possible (Tainter, 2006). Not only is it difficult to understand
the environmental implications of addressing a topic and solving
an issue, as sustainability assessments are very complex. But also,
when considering social sustainability, which has not been my
primary sustainability interest, it is necessary to understand power
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relations, e.g. between citizens and politicians, or corporations and
organisations. I could possibly have paid more attention to power
dynamics between various stakeholders, and between people and
things, and analysed relations between them in order to develop a
deeper understanding of the possibilities to influence sustainability
practices. Also, as I believe that people are good and want to do
good, it is possible that I naively assume that everyone wants to
embrace sustainability practices, if they only know how and are
given the chance to do so. To strive for this kind of empowerment
is to believe that all people would want to do good and take up
sustainability practices, for the sake of humanity and the planet, and
in my thesis, I have not touched upon conflicts that already exist,
or could arise, when more sustainability practices are promoted.
Undoubtedly there are tensions between different areas of interest
and many sustainability goals even have built-in tensions that might
not always be possible to resolve, but are necessary to be aware of
(Bengtsson et al., 2018).
In RE-DO Design, learning is highly dependent on those invited to
the learning spaces. One problem with this is that learning is affected
by those who gets to be invited and who RE-DO Design has access to.
Another problem concerns participants’ motivations and capabilities
to learn. With RE-DO Design, it is possible to create learning spaces
by introducing and collaboratively working with alternative future
scenarios. However, the results will depend on who is invited to
work on these and who is there to discuss the alternatives. RE-DO
designing does not ensure implementation of, nor organise conditions
for sustainability practices, but these activities are nonetheless crucial.
I have been able to test RE-DO designing in my research projects
up to the point of opening learning spaces, but not in full-scale
implementations. Perhaps this is as far as the research activities can
go, and organising and policy making must then take over.
In the three projects, learning took place at three different levels
outside my own research learning spaces. First, learning took place
on the part of the participants. In A Car-free Year, the three families
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managed to live without their cars during the intervention year
and they also stayed car-free for almost a year after the project had
finished, with car-pooling as their new practice. However, after
that they reintroduced cars into their lives. RE-DO Design worked
well to facilitate learning at this level during the commitment of the
intervention, and the families all felt they had succeeded, but after this
period it did not seem to affect their practices to the same extent and
for some of them hardly at all. However, since the research project
was limited to a one-year intervention, future research is needed to
find out more about the long-term consequences of the intervention.
Second, learning took place at organisational level. In KTH Mobility
Pool, neither of the two organisations, which were stakeholders and
part of the research project, that tested the mobility service system with
their employees, decided to continue with the service system after the
one-year test period. The stakeholders were content with their learning
about the possibilities for using light electric vehicles in a shared
mobility service system but did not believe there would be enough
benefits to be worth their investments. However, the stakeholder in
charge of the service side learned enough from the research project
to be inspired to launch a slightly modified mobility service system
after the project had finished. In A Car-free Year, the learning from
the project was discussed with three different stakeholders, but it was
apparent that for each of them it was easier to hand responsibilities
for encouraging sustainable mobility practices over to someone else.
Whether RE-DO Designing provided any learning in these cases is
very difficult to tell. In the SMSS project, the discussions around
alternative framings of the project’s purpose to potentially re-orient
decision making were difficult as the company culture was strong,
and therefore shared meanings were hard to change. It is difficult to
push exploration of diversity and pluralities when an organisation is
required to constantly move forward. When there are time constraints,
willingness to discuss alternative options is low. Also, decision making
simply becomes more difficult when there are more options to
consider. Decision-making processes are easier when decisions stay
within comfort zones and avoid provoking employees.
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Third, learning also took place, to some extent, among larger
audiences, and even the public, as the research projects received
publicity and knowledge was disseminated. For example, with A Carfree Year, we were regularly invited to cycling panels and political
events promoting cycling, and newspapers, TV and radio also picked
up on the results from the research project. However, no matter how
flattering it might feel as a researcher to be seen (after all the hard
work), it is evident to me that these invitations and publications were
always serving someone else’s agenda. I sometimes felt like I was
just a part in someone’s game when I was invited to present how
we had ‘kidnapped’ the car from the three families. As a researcher,
I think it is important to remember my privileged position and the
position of power my research has. This requires care about what I
say and promote as knowledge, and also calls for acknowledging that
even when I present the voices of the participants in my research, it
is still my own voice that I am presenting with; I am still translating
what they said though my selections.

Conclusions
Many different strategies and several types of engagements are
needed to tackle current sustainability challenges. One area that
needs strategic development is how to favour conditions for
sustainability practices. With design strategically directed at these
conditions, on both the system and the lifestyle side, and with
practices in focus, situated in the middle of these, design practice
can support sustainability transitions. However, to do so, design
as a practice needs to use practices as a design material and to
design for learning spaces. In this thesis, I present a proposal for
this type of designing: RE-DO Design. With RE-DO Design,
I answer the research question: What reformulations of design
practice are needed when designing conditions for sustainability
practices? With practice-based design research, I have explored this
question through three design-led practice interventions in mobility,
presented in this thesis. I have come to conclude that the proposed
RE-DO Design doings, strategies and postures can help design
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conditions for sustainability practices. As such, these also articulate
the required reformulations of design as a practice. In this thesis,
these design engagements are presented as my findings and it is
my hope that this knowledge can be transferred to others to inspire
further explorations of how design practice can be made relevant
in the transformation economy to support sustainability transitions.
In this thesis, I have presented my contributions to the fields
of sustainable design, co-design, practice-oriented design and
transition design. However, I have contributed first and foremost
to practice-based design research with the development of a design
research program to explore how to design for sustainability
practices. As such, I have developed a suggested alternative type
of designing: RE-DO Design, which contributes to the foundations
of design.
RE-DO Design contributes to the field of sustainable design,
and design for sustainability, as it re-formulates designing for
sustainability to be a strategic designing that integrates and extends
product-service system design to include performances of practices,
as presented in Publication A and Publication E.
RE-DO Design contributes to the field of co-design, and
participatory design, since it re-formulates design as a practice to
be concerned with designing learning spaces, whereby it becomes
a collaborative designing that supports bridging, as presented in
Publication B and Publication D.
RE-DO Design contributes to practice-oriented design, and
to what I call design with practices, by re-formulating design as a
practice to incorporate practices as design material, and thereby
to be future-oriented since it includes bridging with scenarios as
learning machines, as presented in Publication A, Publication C
and Publication E.
RE-DO design contributes to the field of transition design, or
design for transformations, with articulations of required postures
and new ways of designing for sustainability transitions. Hence, it
re-formulates design as a practice to foster an alternative design
culture where designers can act as agents for positive change
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by mediating between top-down and bottom-up approaches,
as described in Publication C, and by bridging perspectives, as
described in Publication D.
To further advance these design research fields, and in particular
transition design and RE-DO Design, more research is needed.
Presented in this thesis are three mobility interventions. Though
transportation is one key area that needs sustainability transitions,
there are also other important areas where transitions are required
– for example, food systems and related practices. Future research
could include interventions in such areas.
Since I am based in Sweden, my research and RE-DO Design
is situated in a Swedish context. More research is needed in other
countries and other parts of the world to explore RE-DO Design
in such contexts. Furthermore, whilst RE-DO Design articulates
certain doings, strategies and postures, more research is needed
to further advance these categories. These design engagements
need more practice-based design research whereby the developed
categories of doings, strategies and postures could be further
examined and explored, in order to deepen understandings of them.
Re-formulating design as a practice is a continuous, on-going and
ever-evolving process, and as such, future design research is needed
to explore possible alternative re-formulations. To further develop
transition design, and design for transformations, more practicebased design research is needed to explore such re-formulations.
For example, more design-led practice interventions can contribute
with even more nuances of different types of designing. Moreover,
to further advance RE-DO Design, future research could involve
engaging more design practitioners in this type of designing.
Future research could also include use of RE-DO Design in design
education, whereby a learning perspective could possibly further
enrich RE-DO Design.
All in all, there is much to be done, but I hope you will accept this
invitation to RE-DO Design doings, strategies and postures. If you
do – please let me know.
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Wrapping up five years of doctoral studies in writing
a thesis is probably the most difficult professional
process I have ever been through. It has been
tremendously hard work and I am relieved I will never
have to do it again, and very lucky that my everyday
life with three children has kept me straight and sane.
However, all this hard work is nothing compared to
the challenges I now face as I enter the academic world
with my fresh driver’s licence. There is much that
needs to be done. There are many research projects
to be carried out and far more knowledge to be
gained in order to understand how design as practice
can support sustainability transitions. Even though
I have criticised design practice in this thesis, and in
some ways found it obsolete and stuck in old-school
economies, I still believe it has the potential to do good
for sustainability transformations.
It feels very rewarding to see all my years of research
come together in this compilation. Working on the
graphic design of the thesis together with William and
Oskar was a lot of fun. With their fresh eyes, attentive
ears and skilled graphic design sensibilities, they
helped me to transform the text into communicative
pages to bridge understanding of RE-DO Design. To
emphasise the transportation context, we decided to
take inspiration from street markings and signposts for
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the graphic elements to guide the different chapters.
William designed a typeface, IP, taking inspiration
from the signs on Stockholm’s common sports fields.
Since this typeface was originally created by craftsmen
in a wood workshop, it has some irregularities and
a certain crudeness to it. We found these features
interesting and relevant as means to emphasise the
design postures, and used the typeface for chapter
headlines. Other selected typefaces were the classic
Plantin and Helvetica Neue, where Plantin, as a soft
serif typeface that is easy to read, was used for the main
copy, and Helvetica Neue, as a contrasting and bolder
sans-serif, was used for headlines and figure captions to
bring clarity. We used Plantin in a relatively large type
size, for readability, and Helvetica Neue in a smaller
type size, but with a dense setting, to draw attention to
headlines and captions.
Furthermore, we decided to emphasise tactility, and
spent a large part of the printing budget on high-quality
paper rather than four-colour printing. With a variety of
papers and paper colours, we wanted to bridge across
the multiple contexts of the projects, at the same time as
tying the stories together with consistent use of colours.
The cover of the thesis had to follow the graphic design
guidelines of KTH Royal Institute of Technology in
order to build its brand though consistency. However,
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since I wanted to build my own brand, and effectively
communicate the story of RE-DO Design, we decided
to design an extra cover that also works as a folded
poster. This poster illustrates and manifests RE-DO
Design, including its postures, with a few selected
words about each of them, and as such is intended as a
reminder of the reformulations of the design practice.
I hope it will be used by many design practitioners,
design researchers and design students.
Did I become a good DesignEar in five years? I am
not sure, but I have started out on a new designer
track and become more skilled in designing dynamic
complexities. Did I acquire some new design
capabilities? I think so, since my research projects,
set in research contexts, required abilities from me
through the doings that were different from any other
projects I have previously conducted. Did I figure
out necessary complements to the designer’s visual
senses? Yes, and for me, listening and collaborative
capabilities are important for contemporary designers.
But furthermore, I found that it was important to
reformulate design practice and take a different stance
with a rectified posture for my designing. What I found
during my research is that three such design postures
– Re-Make, Re-value and Re-learn – were useful, and
that these could guide my designing towards doing
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good. These postures enabled me to maintain focus
on the ongoing and dynamic rather than the static and
completed, with my design outcomes encouraging
people to try alternative practices rather than to buy
perfect branded products or services. I have now come
to consider that one important purpose of designing
is to create learning spaces where collaborations can
start. In these collaborative learning spaces, insights can
be interpreted and represented, and different actors
can be invited to detect, illuminate and challenge what
might be taken for granted.
Through my design doings, strategies and postures,
I tested variations of doing design while designing
conditions for sustainability practices. I can now
conclude that to do this type of designing, the design
practice needs reformulations, compared to doing
product or service design. I already had this hunch at the
outset of my doctoral studies, and I was curious to find
out what these differences were. After having practised
designing in the research projects for five years, I now
know more about the reformulations that are required.
Considering design as a practice, what changes are
needed in the competences that constitute it, and also in
its materials and meanings? When designing conditions
for sustainability practices, some design competences
remained the same, compared to my prior design
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practice when designing products and services. It was
still about zooming in and out, on the one hand focusing
on small details and on the other having a birds-eye
perspective on the overall issues. Therefore, the visual
sense remained important, with communicative and
sense-making skills being central. I still used iterative
processes, as I had done before, building bit by bit,
trying and testing, and to me these remain crucial ways
of working to manage design processes. Moreover,
designing still involved activities that moved in time and
space, from here-and-now to there-and-future. However,
the design postures Re-make, Re-value and Re-learn
helped me to reach a different mindset that fostered
alternative ways of working with the design materials.
When designing conditions for sustainability practices,
the design outcomes are dynamic and complex, and
as learning spaces they are always collaborative and
never stable. The doings, and my design competences,
needed to be adjusted accordingly to deal with all these
instabilities. And as such, my design as a practice needed
to be reformulated.
I have treated some of my design materials the same as
I used to, but some new ones have emerged. I found,
for example, service design tools and methods useful,
including materials such as customer journey maps
and what-if scenarios. Co-design exercises involving,
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for example, personas brought into workshops were
fruitful, as they initiated discussions. When designing
learning spaces these spaces needed to be carefully
crafted. However, as the learning spaces were
constantly on the move and always dependent on
those who participate in them, they had to be treated
differently compared to products or services that are
more definitive and finished once designed. Therefore,
when I treated learning spaces as design material, I had
to use alternative design activities compared to the ones
I was used to. These activities were more collaborative,
and my power to affect them and to ensure learning
was limited, whereby I had to become humbler.
I sensed while carrying out my research projects that
what it means to be a designer who designs conditions
for sustainability practices is somewhat different than
what it means to be a product or service designer.
What I sensed was that the designer can still be
focused on understanding users, consumers, people
and citizens, and can be the one who promotes their
voices and brings their knowledge to the boardroom
table or decision-making arena. Furthermore, as a
designer, I still moved from insights to outsights, from
understanding present situations to suggesting possible
solutions. But with the design postures Re-make, Revalue and Re-learn, the meanings of being a designer
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also changed. When there was less attention to styled,
branded and finished artefacts, or seamless and userfriendly services, it was difficult for some of those
involved in my projects to understand why supporting
conditions for sustainability practices should even be
called designing. However, for me, to be a developer of
smart products and smooth services is still important
for designers working in this field. It is just that if these
are to be not only successfully developed and used, but
also become parts of sustainability practices, causing
shifts in everyday lives, their designers need to embrace
sustainability practices as design material. Potentially,
what it means to be a designer can change in the
future, to be less about serving economic growth and
more about doing good. I will at least carry on trying
to do good with my reformulated designing, and I will
continue to push myself and my practice in favour of
sustainability transformations to come.
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Abstract:!For!sustainable!practices!to!emerge,!they!have!to!be!tried!out.!In!the!design!
intervention!A!Car7free!Year,!we!studied!the!particularities!of!three!families’!changed!
practices.! With! a! collaborative! mind7set,! the! practices’! constituting! elements! were!
analysed,! and! their! intertwined! links! followed,! forming! possible! design! concepts.!
When! designing! these! seeds! for! changed! practices,! we! have! found,! through! the!
knowledge!gained!from!the!participants’!different!perspectives,!possibilities!to!design!
initiatives!that!could!enable!more!people!to!live!car7free.!We!believe!that!designing!
enabling! ecosystems,! where! all! types! of! elements! encourage! sustainable! practices,!
can! be! an! important! role! of! sustainable! design.! Furthermore,! design! research! can!
challenge! existing! societal! norms,! as! clearly! revealed! in! this! project,! and!
consequently!inspire!more!people!to!make!sustainable!lifestyle!choices.!
Keywords:!sustainable!design;!practice7oriented!design;!service!design;!collaborative!
design.!

1.%Introduction%
Sustainable!design!embraces!many!different!aspects,!from!design!activities!forming!concrete!
physical!products,!to!shaping!intangible!abstract!values.!Central!to!design!is!the!creation!of!
futures!and!how!things!ought!to!be!(Simon,!1996),!whereby!the!notion!of!change!is!inherent.!
With!this!immanent!power!of!design,!there!are!great!potentials!for!designers!to!support!the!
necessary!transformations!of!human!behaviour.!As!we!have!entered!the!Anthropocene!
(Crutzen!&!Stoermer,!2000),!the!era!in!Earth’s!history!when!humans’!effect!on!the!planet!has!
created!a!new!geological!epoch!and!humanity!in!itself!has!become!a!global!force!changing!
the!planetary!systems,!there!is!an!urgent!need!to!accomplish!change!at!many!different!
levels,!enabling!life!on!this!planet!to!remain!within!the!planetary!boundaries!(Steffen!et!al.,!
2015).!Sustainable!design!has!to!acknowledge!the!tight!interconnections!between!
economical!structures,!social!situations!as!well!as!the!ecological!status!of!the!planet.!
!
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Humans,!and!humans’!actions,!are!woven!into!the!ecosystems!of!the!planet,!hence!peoples’!
behaviours!and!practices!are!necessary!to!address.!
Within!sustainable!design!research,!there!are!many!examples!addressing!human!behaviours!
and!social!practices.!A!lot!has!been!done!relating!design!opportunities!to!understandings!of!
sustainable!behaviours!(Strömberg,!Selvefors,!&!Renström,!2015)!and!research!has!also!been!
carried!out!taking!a!practice7oriented!design!approach!(Kuijer,!2014;!Scott,!Bakker,!&!Quist,!
2012).!!The!practice!turn!in,!for!example,!social!sciences,!philosophy!and!humanities,!as!a!
focus!on!what!people!do!(Stern,!2003),!suggests!that!design!could!pay!closer!attention!to!
activities.!Furthermore,!it!is!not!enough!to!focus!on!persuasions!of!the!individual!
(Brynjarsdottir!et!al.,!2012)!and!their!activities.!The!complexities!of!broader!sociocultural!
practices!also!need!to!be!taken!into!account!in!order!to!understand!possibilities!for!
sustainable!practices.!!
We!applied!this!broad!perspective!of!wanting!to!understand!the!intertwined!practices!in!
peoples’!everyday!lives!to!the!case!of!transportation!in!families!with!children.!With!the!aim!
of!identifying!possibilities!for!design!to!contribute!to!changing!transportation!practices,!we!
carried!out!a!one7year!design!intervention:!A!Car7free!Year.!In!this!research!project,!three!
families!with!children!substituted!their!cars!for!light!electric!vehicles!for!a!trial7period!of!one!
year!(see!Figure!1).!The!project!was!set!in!Stockholm!in!Sweden,!with!challenges!such!as!
different!weather!conditions!depending!on!the!seasons!and!winter!months!including!
darkness!and!snow.!With!this!project,!we!aim!at!bringing!the!situated!knowledge!from!the!
participants!into!design!possibilities!of!what!future!sustainable!lifestyles!could!be!like!if!more!
families!made!the!same!choices.!The!project!was!set!in!a!large!city,!rather!than!on!the!
countryside,!for!two!main!reasons.!First,!living!car7free!can!be!a!possibility!for!many!
residents!in!cities!where!public!transport!is!readily!available!and!well!functioning.!Second,!it!
is!in!big!cities,!where!congestions!negatively!affect!CO27emissions,!that!the!benefits!are!
greatest.!With!compact!light!electric!vehicles,!the!footprints,!both!in!terms!of!emissions!and!
physical!space,!are!drastically!reduced.!
This!paper!presents!the!project!set7up,!applied!methods,!results!from!the!participants’!
changed!practices!and!how!these!were!used!as!a!basis!for!analysis!and!design!activities.!
Together!this!contributes!to!increased!understanding!of!how!design!can!be!part!of!
transforming!peoples’!everyday!practices.!More!specifically,!we!identify!design!seeds!for!
trying!out!and!growing!sustainable!transportation!practices,!relevant!for!designers!and!city!
planners,!as!well!as!researchers!of!several!different!disciplines.!Additionally,!by!taking!
advantage!of!the!role!of!design!research!to!question!existing!societal!norms,!some!of!the!car!
norms!the!car7free!families!faced!were!revealed!and!examples!of!how!design!can!challenge!
such!norms!are!discussed.!Hopefully!this!can!provoke!and!inspire!others!to!further!
investigate!changes!needed!to!encourage!more!to!make!sustainable!choices.!

!
Figure$1$ Examples$of$the$participating$families’$light$electric$vehicles.$Top$left$is$the$scooter,$top$right$
is$the$four6wheeled$motorcycle,$bottom$left$is$one$of$the$box$bikes$and$bottom$right$is$the$
bike.$

2.%Method%
A!combination!of!research!method!approaches!inspired!by!participatory!action!research!and!
practice7oriented!design!has!been!used!in!the!project.!This!interventionist!approach,!
described!as!“into!the!wild”!(Brown,!Reeves,!&!Sherwood,!2011),!including!both!us!as!
researchers!and!the!participants,!has!aimed!at!investigating!and!understanding!car7free!
transportation!practices.!We!have!also!focused!on!collaboration,!since!that!can!be!a!way!to!
create!the!social!innovations!needed!for!a!future!sustainable!society!(Manzini,!2015).!
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By!using!practices!in!everyday!life!and!their!constituting!elements!as!the!basis!for!the!
analysis,!possibilities!for!sustainable!design!can!arise!(Kuijer,!2014;!Shove,!Pantzar,!&!
Watson,!2012).!Practises!are!routinized!activities!carried!out!in!everyday!life!where!several!
elements!are!connected!to!each!other!(Reckwitz,!2002).!A!practice!has!sets!of!actions!and!is!
linked!to!rules!and!structures!(Schatzki,!1996).!These!fundamentals!of!practices!are!drawn!
on!by!Shove,!Pantzar!&!Watson!(2012)!and!defined!as!constitutions!of!elements,!integral!to!
the!enactment!of!practices.!The!types!of!elements!suggested!are!divided!into!material,!
meaning!and!competence.!Material!refers!to!tangible!objects!and!technologies!related!to!a!
practice,!meaning!refers!to!shared!symbolic!meanings,!and!competence!refers!to!individual!
skills!and!knowledge!used!in!a!practice.!

!
For!the!three!families,!the!car7free!year!started!in!October!2014.!Each!family!rented,!through!
the!project,!a!mix!of!light!electric!vehicles!suitable!for!their!own!needs.!The!vehicles!included!
scooters,!four7wheel!motorcycles,!box7bikes!and!bikes!(see!Figure!1).!The!families!paid!a!
monthly!fee,!which!included!vehicle!maintenance!and!expert!advice!on!appropriate!
equipment!for!the!vehicles!and!themselves.!During!the!year,!the!families!were!allowed!a!
maximum!of!24!car!trips,!at!their!own!expense,!with!taxi!or!rented!or!borrowed!cars.!!

2.1$One$year$of$car6free$living:$project$set6up$
The!project!“A!car7free!year”!had!three!phases:!a!preparation!phase!before!the!trial!year,!a!
one7year!period!during!which!three!families!lived!car7free!and!finally!a!design!phase!where!
the!knowledge!gained!from!the!families’!experiences!was!developed!into!design!concepts.!!
The!project!was!set!up!with!three!car7owning!families!with!children!in!Stockholm,!Sweden.!
The!families!were!recruited!on!the!project’s!Facebook!page!and!in!Facebook!flows!targeting!
people!with!sustainability!interests.!After!11!interviews,!out!of!74!applicants,!the!three!
participating!families!were!selected!not!only!through!the!requirements!of!owning!a!car,!
having!children!living!at!home!and!living!in!the!urban!region!of!Stockholm,!but!also!in!order!
to!cover!a!mix!of!challenges!that!could!be!faced!when!living!without!a!car.!We!selected!
families!to!cover!apartment!households!as!well!as!those!living!in!detached!houses,!single!
parents!and!two7parent!families,!families!living!in!the!centre!and!suburbs,!and!families!with!
children!of!different!ages.!Furthermore,!there!was!also!a!range!of!previous!car!use:!from!
everyday!work!commuting,!to!regular!evening!and!weekend!activities,!and!to!the!occasional!
weekend!and!evening!activities!including!holiday!journeys!(see!Table!1).!
Table$1$$The$three$participating$families,$their$living$situations$and$vehicle$usages.$
Families%

Housing%%
and%area%

Family%members% Electric%vehicles%
(monthly%fee)%

Previous%car%use%

Family%1%

Detached!
house!in!
suburb!

Mother,!father,!
three!children!
(aged!8!–!15)!

1!four7wheeled!
Daily!for!work!(mother).!
motorcycle!(€240),!! Regularly!for!family!activities.!
1!scooter!(€80),!!
Occasionally!for!renovations.!
1!bike!(€50)!

Family%2%

Apartment!
in!suburb!

Mother,!!
three!children!
(aged!11!–!13)!

1!three7wheeled!
box!bike!(€70),!!
1!bike!(owned!by!
the!family)!

Regularly!for!evening!and!
weekend!activities.!Visit!
summer!house!during!
holidays.!

Family%3%

Apartment!
in!centre!

Mother,!father,!
three!children!
(aged!2!–!9)!!

1!three7wheeled!
box!bike!(€70),!!
1!two7wheeled!!
box!bike!(€70)!

Occasionally!for!evening!and!
weekend!activities.!Visit!
summer!house!during!
weekends!and!holidays.!

!
Figure$2$ Trigger$material$used$in$the$interviews:$a$trip$diary$(left),$the$246car6trips$card$(top$right)$
and$a$visualisation$of$trips$colour$coded$by$transportation$mode$(bottom$right).$

Once!a!month,!throughout!the!year,!we!interviewed!the!families!in!their!homes.!Two!
researchers!attended!each!interview,!where!one!was!in!charge!of!the!interview!and!the!
other!took!detailed!notes.!Audio!was!recorded!to!support!the!notes.!Prior!to!each!interview,!
the!families!had!a!“log!week”!when!they!took!notes!of!all!the!trips!made!and!described!their!
trip7related!experiences!and!reflections!of!car7free!living!(see!Figure!2).!In!addition,!the!
parents!used!the!smartphone!app!Moves1,!which!automatically!tracked!their!trips!including!
the!different!transportation!modes.!This!data!was!visualised!on!a!map!with!the!connected!
app!Move7o7scope2!(see!Figure!2).!Both!the!trip!visualisations!and!the!diary!notes!were!used!
as!probes!to!trigger!discussions!in!the!interviews.!Other!probes!were!a!“247car7trips!card”!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1

!https://www.moves7app.com!
!https://app.moveoscope.com!

2
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where!the!families!logged!and!counted!the!car!trips!they!made!(see!Figure!2)!and!photos!the!
families!had!posted!on!the!project’s!Facebook!page.!The!contextual!interviews!were!also!
useful!for!observing!practical!arrangements!in!the!home!related!to!the!new!vehicles!and!
other!physical!manifestations!of!new!practices.!

collaborations!included!workshop!sessions!involving!the!design!researchers,!the!design!
practitioners,!the!participating!family!members!and!various!mobility!experts.!The!workbook!
material!was!digested,!distilled!and!further!developed!into!a!number!of!design!concepts!
suggesting!possibilities!for!car7free!living!in!Stockholm.!!

2.2$Tools$for$analysing$and$packages$of$insights$for$design$inspiration$

3.%Changing%practices%

We!analysed!the!data!gathered!throughout!the!year!with!a!practice!theory!lens.!In!the!first!
step,!the!families’!positive!and!negative!experiences!of!car7free!living!were!identified!and!
divided!into!practical!or!emotional.!As!a!second!step,!to!gain!a!broad!understanding!of!the!
elements!of!car7free!living,!we!used!a!modified!version!of!the!Contextual!Wheel!of!Practice,!
COWOP!(Mose!Entwistle,!Kruse!Rasmussen,!Verdezoto,!Brewer,!&!Schaarup!Andersen,!
2015).!The!COWOP!builds!on!Shove!et!al.’s!(2012)!division!of!elements!into!the!materials,!
competences!and!meanings!with!an!addition!of!two!dimensions:!physical$to$abstract!and!
individual$to$shared.!In!our!modified!version!of!COWOP,!we!used!the!following!four!types!of!
elements!of!practices!as!grounds!for!possible!design!interventions:!personal!materiality,!
individual!knowledge,!distributed!infrastructure,!and!shared!values!(see!Figure!3).!

The!three!families!had!previously!used!their!cars!mainly!for!three!kinds!of!purposes!with!
different!frequencies:!daily!transportation!to!work,!regular!transportation!to!various!evening!
and!weekend!activities!and!occasional!transportation!(including!going!to!summer!houses)!
during!weekends!and!holidays.!Various!practices!in!all!these!situations!changed!during!the!
car7free!year!and!the!participants!clearly!adopted!new!practices,!including!new!elements!of!
practices,!in!order!to!still!get!to!work,!manage!various!evening!and!weekend!activities!and!
enjoy!time!in!their!summer!houses.!In!this!section,!a!selection!of!the!results!of!these!three!
categories!of!changed!situations!are!presented!and!commented!upon!in!terms!of!practical!
and!emotional!challenges!and!benefits!that!occurred.!Furthermore,!these!examples!of!new!
practices!are!related!to!four!different!types!of!elements:!personal!materiality,!individual!
knowledge,!distributed!infrastructure!and!shared!values!(see!Figure!3).!The!selected!
examples!are!also!summarised!in!Table!2.!
Table$2$$Examples$of$new$practices$replacing$the$previous$three$car$situations$of$different$frequency,$
related$to$the$four$different$types$of$elements.$
Previous%
car%
practices%

Personal%(near)%
materiality%%
(personal%items)%

Individual%
Distributed%
knowledge%%
infrastructure%%
(competences/skills)% (shared%objects)%

Shared%%
values%
(meanings/images)%

Daily%
commuting%
travels%to%
work%

7!Mastering!new!
electric!vehicles.!
7!Winter!equipping!
bikes!&!people.!
7!Getting!services!
and!maintenance.!

7!Acquiring!winter!
biking!knowledge.!
7!Finding!suitable!
routes.!

7!Utilising!dedicated!
bike!lanes.!
7!Benefiting!streets!
with!less!traffic.!
7!Exploiting!well7
maintained!roads.!

7!Dealing!with!
feeling!different.!

Regular%
evening%
trips%for%
activities%

7!Having!a!valid!
ticket.!
7!Ridesharing!
through!online!tool.!

7!Finding!the!way.!
7!Utilising!time!while!
travelling.!
7!Identifying!whom!
to!ask!for!a!ride.!

7!Using!working!
public!transport.!
7!Using!failed!public!
transport.!

7!Tackling!inability!
to!help.!
7!Being!concerned!
of!bad!parenting.!

Occasional%
journeys%
during%
weekends%
&%holidays%

7!Online!shopping!at!
summer!house.!
7!Acquiring!a!
shopping!trolley.!
7!Online!shopping!
for!renovation.!

7!Finding!&!keeping!
track!of!timetables.!
7!Learning!how!to!
pack!(also!bulky).!
7!Planning!where!
and!how!to!go.!!

7!Sharing!transport!
distribution!for!
home!delivery.!

7!Coping!with!
owing!someone.!

!
Figure$3$$The$four$different$types$of$elements$of$practices$and$their$relations$to$the$dimensions:$
concrete$to$abstract,$and$individual$to$collective.$

This!two7step!analysis!was!condensed!into!a!workbook!where!key!insights!were!brought!
together!with!relevant!images!to!create!a!well7informed!and!creative!design!brief.!The!
workbook!was!presented!to!a!design!agency!that!was!brought!into!the!project!as!design!
practitioners!complementing!the!design!researchers!and!as!a!collaborative!partner.!Other!
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Since!the!car7free!life!affected!many!practices,!the!results!presented!in!this!paper!do!not!
give!a!complete!picture!of!the!families’!new!practices.!Instead,!we!give!a!few!examples!of!
everyday!practices!and!highlight!the!close!relationships!existing!between!the!different!
elements!included!in!these!practices.!Furthermore,!the!results!pointed!out!are!those!where!
changes!occurred!because!the!participants!tried!out!new!things!and!where!new!practices!
were!settled!during!the!year.!

3.1$Daily$commuter$cycling$to$work$
For!one!of!the!adult!participants!the!car7free!year!meant!new!practices!of!daily!work!
commuting!by!bike!instead!of!car.!Three!of!the!adult!participants!started!new!commuting!
practices!including!the!use!of!electric!box7bikes!instead!of!public!transport,!cars!and!regular!
bikes.!!
In!order!to!adopt!new!commuter!cycling!practices,!both!by!regular!bikes!and!electric!box7
bikes,!a!number!of!elements!had!to!be!in!place.!As!examples!of!personal$materiality!
elements,!the!new!vehicles!had!to!be!mastered!both!in!traffic!and!when!parking.!The!box7
bikes!are!rather!large!and!tricky!to!handle,!and!some!time!was!required!before!the!positive!
experiences!exceeded!the!negative.!Since!some!family!members!biked!all!year!around,!
including!in!the!cold!and!dark!winter!months,!they!also!had!to!learn!the!necessary!elements!
of!winter!biking!practice.!Consequently,!the!participants!had!to!both!acquire!new!individual$
knowledge,$including!learning!about!suitable!winter!gear!for!the!bikes!(winter!tyres!and!
strong!bike!lights)!and!themselves!(protective!clothing),!as!well!as!get!hold!of!the!materials!
and!services!needed!to!fit!them,!i.e.!other!personal$materiality$elements.!This!combination!
of!skills!and!stuff,!including!services!such!as!maintenance,!proved!essential!to!adopt!winter!
biking!practices.!The!participants!felt!somewhat!uncomfortable!at!the!beginning!of!the!
winter!months,!but!the!provided!support!made!them!try!winter!biking!and!eventually!they!
felt!more!and!more!comfortable!with!the!new!practices.!However,!in!one!of!the!families,!
after!a!bike!accident,!winter!biking!was!given!up!for!some!time.!!
A!comfortable!cycling!practice!also!meant!that!the!participants!had!to!obtain!individual$
knowledge!related!to!finding!suitable!routes.!This!included!knowledge!about!where!to!find!
dedicated!bicycle!lanes,!streets!with!less!traffic!and!well7maintained!bike!roads!(also!during!
snowy!winters).!These!elements!of!distributed$infrastructure!needed!to!be!in!place!in!order!
for!the!cycling!practice!to!feel!secure!and!pleasant.!!
When!being!a!bike!rider,!as!opposed!to!a!car!driver,!there!were!many!examples!of!how!the!
participants!felt!out!of!place!in!situations!where!the!car!is!a!norm.!These!shared$values!are!
perhaps!the!most!difficult!to!change,!but!possibly!also!the!most!important.!In!the!project,!
the!participants!found!their!own!strategies!for!how!to!deal!with!being!different.!!

3.2$Regular$use$of$public$transport$–$for$the$children$
For!almost!all!of!the!participating!children,!the!car7free!year!meant!that!they!had!to!
transport!themselves!more!on!their!own.!During!the!previous!year,!they!were!mostly!driven!

to!their!regular!sports!activities!by!the!parents!in!their!cars.!When!living!car7free,!the!
families,!including!the!children,!had!to!acquire!new!practices!for!how!to!get!around!in!the!
city.!As!a!result,!most!of!the!children!started!to!use!public!transport!on!their!own,!without!
accompanying!parents.!!!
For!the!children!to!learn!how!to!use!public!transport!on!their!own,!many!new!elements!had!
to!be!obtained.!They!had!to!make!sure!to!have!valid!tickets!and!find!their!way!without!
getting!lost,!as!examples!of!personal$materiality!and!individual$knowledge$that!had!to!be!
obtained.!Finding!your!way!is!also!connected!to!the!elements!of!distributed!infrastructure!
and!the!children’s!new!transportation!practices!were!particularly!challenging!when!
infrastructure!failed!(e.g.!the!tube!suddenly!stopped!or!the!bus!did!not!arrive!on!time).!As!
the!children!tried!public!transport!out,!found!their!way!and!sorted!out!the!occasional!
problems,!they!became!more!confident!and!eventually!found!it!normal!to!travel!on!their!
own.!With!the!children’s!increased!confidence,!also!the!parents!felt!more!secure.!However,!
there!were!situations!when!the!parents!asked!themselves!if!they!were!doing!the!right!thing.!
The!children!also!found!ways!to!enjoy,!or!make!use!of,!the!trips!by!public!transport:!they!
listened!to!music,!read!books!or!did!their!homework.!These!added!practices!made!them!feel!
all!right!with!the!fact!that!the!trips!sometimes!took!considerably!longer!by!public!transport!
than!by!car.!Also,!when!the!parents!did!not!spend!time!driving!their!children!they,!to!some!
extent,!had!better!possibilities!to!have!dinner!ready!when!the!children!arrived!home,!which!
all!family!members!appreciated.!All!these!activities!can!be!seen!as!elements!of!skills!and!
individual$knowledge!that!were!acquired!and!even!though!some!inconveniences!aroused,!
the!new!practices!also!had!benefits.!!
One!of!the!children’s!sports!teams!used!an!online!tool!for!ridesharing!as!part!of!a!digital!
platform!being!used!for!signing!up!for!activities.!This!tool!can!be!seen!as!an!element!of!
personal$materiality$(a!technology!and!a!service),!as!well!as!an!element!of!individual$
knowledge!(e.g.!when!someone!needed!to!identify!whom!to!ask!for!a!ride).!It!can!also!be!
seen!as!an!element!of!shared$values!as!it!reinforces!the!car!norm!by!suggesting!that!the!
children!should!be!driven!to!activities!in!cars.!There!were!also!more!sensitive!examples!of!
shared$values$being!challenged!when!the!parents!felt!concerned!that!other!parents!would!
consider!it!bad!parenting!to!let!the!children!travel!alone!by!public!transport.!!

3.3$Occasional$weekend$and$holiday$journeys$–$or$renovating$the$house$
During!the!previous!year,!two!of!the!families!used!their!cars!to!get!to!their!summer!houses,!
one!family!more!frequently!than!the!other,!as!their!summer!house!is!closer!to!Stockholm.!
The!third!family,!without!a!summer!house!of!their!own,!used!their!car!for!occasional!home!
renovation!projects!during!weekends!and!holidays,!but!also!for!visiting!friends!all!over!the!
country.!For!the!car7free!year,!new!practices!had!to!be!obtained!for!all!of!these!situations.!!
Learning!how!to!use!public!transport!to!get!to!the!summer!houses!was!considered!a!
challenge!in!the!beginning.!Examples!of!these!elements!of!individual$knowledge!were:!
finding,!and!keeping!track!of!bus!times;!packing!food!and!clothes!to!last!for!the!whole!
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weekend,!but!at!the!same!time!being!able!to!carry!the!luggage!between!the!family!
members;!and!transporting!large!and!heavy!items.!One!family!made!use!of!the!service!of!
ordering!food!online!with!delivery!in!their!local!store,!near!to!the!summer!house,!as!a!way!to!
minimize!the!transportation!need.!This!service!can!be!considered!a!personal$materiality$
element!connected!to!the!products!(the!groceries).!Another!example!of!this!type!of!element!
is!the!trolley!the!family!acquired!for!easier!transportation!of!goods.!One!of!the!experienced!
benefits!when!using!public!transport,!as!opposed!to!the!car,!was!the!discovery!of!the!
different!family!members!being!able!to!travel!to!and!from!the!summer!house!at!different!
times.!When!using!a!car,!everyone!had!to!leave!at!the!same!time,!but!without!a!car!the!
various!individual!needs!could!easier!be!fulfilled.!
The!occasional!holiday!trips!had!similar!challenges!as!the!summer!house!travels,!when!
performed!without!cars.!Transporting!the!whole!family,!including!all!luggage!and!necessities,!
required!considerable!planning!skills,!including!not!only!how!to!deal!with!the!specific!
situations!(for!example!how!to!bring!bulky!toilet!paper!and!beddings)!but!also!deciding!on!
where!to!go!and!how!to!move!about!once!there.!Previously!with!the!car,!these!aspects!were!
nearly!non7relevant,!but!without!a!car!they!became!high!priorities!of!the!holiday!planning.!
All!these!can!be!seen!as!elements!of!individual$knowledge,!where!new!competences!had!to!
be!obtained!by!the!participants.!Other!interesting!examples!of!this!type!of!element!are!the!
positive!emotions!several!family!members’!travel!experiences!revealed.!Travelling!together!
on!a!train,!all!family!members!had!possibilities!to!enjoy!the!trip,!even!those!who!would!
normally!drive.!Sitting!facing!each!other,!as!can!be!normal!on!a!train,!encouraged!more!
conversations!and!the!travel!time!spent!together!was!valued!more.!!
Another!example!of!when!occasional!transport!needs!emerged,!was!during!renovation!
projects!two!of!the!families!carried!out.!In!these!cases!many!new!elements!of!practices!had!
to!be!acquired.!The!families!experienced!that!it!was!quite!easy!to!order,!and!receive,!new!
products!and!materials!online.!For!example,!buying!white!goods!was!simple!and!ordering!
wood!panels!was!a!straightforward!business.!However,!second7hand!shopping!of!furniture!
through!various!online!platforms!was!a!lot!more!difficult!as!home7delivery!was!not!included!
in!these!services.!Furthermore,!when!wanting!to!get!rid!of!leftover!materials!or!scrap,!there!
were!hardly!any!services!to!find.!The!services!of!transporting!stuff!to!and!from!the!homes!
can!be!considered!both!as!elements!of!personal$materiality!as!well!as!distributed!
infrastructure.!!
It!is!interesting!to!note!how!normal!it!has!become!during!the!last!few!years!to!order!food!
and!materials!online!for!home!delivery.!It!is!also!interesting!to!pay!attention!to!the!lack!of!
normality,!and!lack!of!services!provided!for!transporting!scrap.!When!no!monetary!streams!
exist!,!there!are!fewer!business!potentials!and!hence!not!so!many!companies!ready!to!help.!
At!several!occasions,!the!families!had!to!ask!relatives,!friends!or!colleagues!for!help!to!
transport!their!stuff!away!from!home.!Some!of!these!were!happy!to!help,!gladly!offered!
their!cars!as!enablers,!which!potentially!made!the!lender!feel!better!about!their!own!car!
ownership.!At!other!times,!the!participants!felt!uncomfortable!about!having!to!ask!for!help,!

leaving!them!with!a!feeling!of!owing!the!lenders!something.!The!shared$values!in!society,!the!
norm!of!owning!a!car,!had!in!these!circumstances!to!be!overcome!and!the!families!had!to!
learn!to!cope!with!the!discomforts!and!insufficiencies!through!individual!strategies!ranging!
from!embracing!the!rebellious!challenger!role!to!brushing!it!off!with!humour.!!

4.%Designing%seeds%for%change%
In!this!section!we!present!some!design!seeds!nurtured!through!the!insights!from!the!analysis!
of!the!elements!of!changed!practices.!By!suggesting!these!design!possibilities!we!aim!to!
spark!imaginations!of!sustainable!lifestyles.!Furthermore,!we!plan!to!use!these!design!
concepts!as!tools!for!dialogues!(Sennett,!2012)!and!inspiration!in!future!collaboration!
activities!with!local!politicians,!authorities!and!organisations.!It!is!clear!that!collaborative!
efforts!at!many!different!levels!will!be!required!in!order!for!more!people!to!live!car7free.!
With!our!interventionist!approach,!the!“configurations”!(Suchman,!2012)!of!the!families’!
transportation!means!were!altered!and!their!practices!were!changed.!The!light!electric!
vehicles!are!research!“devices”!(Lury!&!Wakeford,!2012),!different!from!the!families’!prior!
cars,!brought!into!their!lives!by!this!research!project!and,!by!trying!them!out,!a!number!of!
new!practices!emerged.!Following!how!these!provided!“links”!are!enacted!upon!(Law,!2004),!
we!can!better!understand!possibilities!for!change.!Apart!from!the!vehicles,!support!and!
services!were!also!included!in!the!trial!set7up.!These!intangible!assets!proved!essential!to!
take!the!families!through!the!car7free!year.!Following!these!insights,!several!embryos!of!
design!possibilities!with!regards!to!encouraging!people!to!try!new!things!out,!were!
generated!in!the!project,!where!not!only!new!elements!of!personal!materiality!(such!as!
vehicles!and!equipment,!including!services),!but!also!access!to!individual!knowledge!(like!
planning!skills)!were!included.!Distributed!infrastructure!(for!example!bike!lanes!and!public!
transport)!and!shared!values!(challenging!the!car!norm)!were!also!addressed!in!the!
proposed!design!possibilities.!!

4.1$New$try6out$vehicle$schemes$
One!suggested!design!concept,!where!several!design!seeds!are!surfaced,!is!to!initiate,!
implement!and!communicate!try7out!schemes!with!electric!vehicles!and!bikes!provided!by!
for!example!employers.!Included!in!the!trial7periods,!services!directly!related!to!the!physical!
vehicles!allied!with!expert!advice,!should!be!provided.!This!could!mean!collaborations!
between!shops!where!vehicles!are!sold!and!serviced,!and!companies!and!organisations!
wanting!to!promote!sustainable!lifestyles.!Retail!shops!can!value!from!this!by!developing!
their!business!more!sustainably,!where!new!revenue!streams!can!arrive!from!services!sold,!
complementing!products!merchandised.!Companies!and!organisations!can!benefit!from!this!
in!many!different!ways,!where!intangibles!such!as!goodwill!and!employees’!wellbeing!can!be!
generated!but!also!concrete!benefits!like!fewer!required!parking!spaces.!Employees!can!take!
advantage!of!discovering!new!sustainable!practices!in!easy!and!non7committing!ways.!Once!
tried!out,!together!with!added!skills!and!knowledge,!new!habits!have!a!chance!to!settle.!
When!tried!together!with!others,!and!with!local!support,!it!is!also!easier!to!break!norms.!
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Furthermore,!municipalities!and!authorities!can!lead!the!way!to!sustainable!practices!by!not!
only!adhering!to!schemes!for!their!employees’!private!usage,!but!also!by!professional!use!of!
different!vehicles!in!their!practices,!such!as!inner7city!policing!by!electric!bikes!or!caretaking!
of!the!elderly!using!electric!four7wheeled!motorcycles.!Questioning!given!norms!and!
invisible!societal!structures!should!be!important!purposes!of!politicians!and!governmental!
agencies.!!

4.2$Further$design$possibilities$$
Elements!of!practices!can!be!addressed!using!suitable!design!specifics,!for!example!
communication!skills!when!designing!infrastructure!or!service!design!thinking!when!
approaching!materiality.!We!believe!that!by!taking!a!practice7oriented!design!approach!
(Scott,!Bakker,!&!Quist,!2012),!using!a!deeper!understanding!of!all!the!types!of!elements!
needed!for!new!practices!to!emerge,!paths!between!the!nodes!can!also!be!provided.!By!
responding!to!actual!social!innovations!taking!place,!and!understanding!how!radicals!solve!
their!particular!problems,!structures!of!pathways!can!be!provided.!!
The!three!families!in!the!study,!as!well!as!many!of!the!families!who!applied!to!the!car7free!
year,!expressed!a!desire!to!live!car7free!and!had!in!many!cases!already!a!limited!car!use.!
However,!they!were!unsure!how!they!would!manage!without!owning!a!car!and!were!
hesitating!to!make!the!leap!to!sell!it.!In!some!situations!it!can!be!easier!to!make!such!a!leap,!
for!example!when!the!car!is!old!and!need!to!be!replaced,!when!moving!or!when!life!changes!
in!other!ways!that!affect!everyday!practices.!We!see!design!opportunities!in!understanding!
and!intervening!at!these!“tipping!points”!in!life,!as!a!way!of!supporting!transitions!towards!
more!sustainable!practices.!
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At!the!more!abstract!level,!acquiring!additional!knowledge!and!novel!skills!have!proved!
essential!in!order!to!change!practices.!When!trying!new!things!out,!one!has!to!learn!to!
master!the!materiality!but!also!obtain!practical!information!about!how!and!where!to!move.!
New!meanings!have!to!be!made!when!individual!values!are!to!change,!connecting!abstract!
with!real.!We!can!in!this!research!project!see!the!potential!of!design,!not!only!its!
optimisation!of!functionalities!but!also!in!its!meaning7making!role!(Manzini,!2015).!
Finally,!and!most!importantly,!as!we!have!repeatedly!encountered!in!this!one7year!design!
intervention,!questioning!the!car!norm!is!difficult.!The!development!of!individual!strategies!
to!deal!with!emotions!of!being!different!and!insufficient!is!necessary!to!cope!with!the!
emerged!inconveniences.!New!shared!values!need!to!replace!old!ones,!and!reinforcements!
are!required!for!them!to!bite.!In!this!transformation,!we!believe,!there!are!many!design,!and!
design!research,!potentials.!

5.%Sowing%the%seeds%
For!seeds!to!grow!they!have!to!be!set!in!the!ground.!Unless!planted,!they!never!stand!a!
chance!to!flourish,!but!once!deployed,!given!the!right!soil,!surroundings!and!resources,!their!
roots!can!branch!out!and!grow!to!strong!and!vivid!structures.!Changing!everyday!practices!is!
difficult.!Unless!planted,!they!do!not!stand!a!chance!to!even!emerge.!But!once!attached,!
they!can,!just!like!seeds,!settle!and!sustain.!However,!just!like!any!resilient!ecosystem,!
diversities,!flexibilities!and!fruitful!collaborations!between!all!involved!agents,!have!to!exist.!
In!the!planned!continuation!of!this!research!project,!we!aim!at!further!study!necessary!co7
operations!and!suggest!more!design!possibilities!for!new!sustainable!practices!to!emerge!
and!establish.!

It!is!not!unusual!that!local!authorities!and!state!agencies!focus!their!efforts!on!the!
development!of!the!physical!infrastructure.!In!Stockholm!a!number!of!cycling!initiatives!have!
been!carried!out!aimed!at!increased!bike!use.!However,!these!initiatives!neither!include!
electric!nor!box!bikes!and!their!particularities.!As!we!have!seen!in!this!research!project,!
there!are!many!opportunities!to!support!these!alternative!vehicles.!Infrastructure!plays!a!
fundamental!role,!but!their!mere!existence!is!not!enough!to!make!people!change!
transportation!practices.!The!communicative!design!aspects!of!infrastructure!also!need!to!be!
elaborated!with!explicit!and!evident!gestures!clearly!showing,!for!example,!cyclists!that!they!
are!cared!for!in!the!traffic.!

Brown,!B.,!Reeves,!S.,!&!Sherwood,!S.!(2011)!Into!the!Wild:!Challenges!and!Opportunities!for!Field!
Trial!Methods.!In!CHI$2011!(pp.!1657–1666).!
Brynjarsdottir,!H.,!Håkansson,!M.,!Pierce,!J.,!Baumer,!E.,!Disalvo,!C.,!&!Sengers,!P.!(2012)!Sustainably!
Unpersuaded:!How!Persuasion!Narrows!Our!Vision!of!Sustainability.!In!CHI$2012!(pp.!947–956).!

Other!physical!materiality!also!includes!products!where!many!design!possibilities!exist,!for!
example!related!to!improved!design!of!the!light!electric!vehicles.!By!also!embracing!services,!
creating!well7functioning!product7service7systems,!focus!can!be!shifted!from!consuming!
artefacts!to!experiencing!use!values!and!consequently!facilitating!the!creation!of!sustainable!
solutions!(Manzini!&!Vezzoli,!2002).!We!have!identified!many!readily!available!service!design!
opportunities!in!the!car7free!year!project.!It!can!be!easier!to!get!people!to!try!unknown!
products,!and!practices,!if!the!required!services!are!included!in!the!offer,!hence!facilitating!
pleasurable!user!experiences.!!
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choices in their everyday lives to form more sustainable transportation practices. For the
individual, this requires openness to change and willingness to try something new which,
given the uncertainties and inconveniences that can come with changing practices, need
to be accompanied by other support. To give up efficiency, flexibility and comfort
associated with car driving, is for many considered unrealistic in the everyday puzzle of
logistic activities. To replace car driving with sustainable transportation can be
experienced as a transitional loss (Randall, 2009) that at first can be difficult and even
undesirable. But for those who embrace that losing something can consequently mean
gaining something else, and who discover new benefits when replacing one transport
mode with another, the transition to sustainable practices can be smoother. To mourn a
loss can also be considered a reconfiguration process (Sennett, 2012) where new
meanings take shape when sacrifices are done. Trying new practices and experiencing
different configurations of socio-material assemblages can increase reflexivity as well as
assist in exploring potential futures therefore opening up new design spaces (Suchman,
2012).
However, for new everyday practices to emerge it is not enough with individuals being
curious to try different practices out, but support by decision makers at various levels is
also necessary (Strömberg et al., 2016). Establishing new social practices, defined as the
interdependent relations between the three categories of elements: materials,
competences and meanings, requires various types of support (Shove, Pantzar, & Watson,
2012). To generate support for development of new sustainable transportation practices,
collaborations between different actors are crucial (Kemp & Loorbach, 2007; Verganti,
2008). It is difficult for a single stakeholder to successfully supply the materials (such as
innovative vehicles and necessary infrastructure) as well as build the competences (like
teaching how to drive it) and form new meanings (for example enabling acceptance of
new norms) (Hesselgren & Hasselqvist, 2016). When striving to design for changes
towards sustainable mobility, with all its complex and wicked problems, we believe,
cooperation between different stakeholders can be a fruitful way forward. Strengthened
cooperation includes both formal and informal aspects of collaborating (Sennett, 2012).
By bringing not only co-design tools and techniques but also co-design as a mindset and
approach to design research (Sanders & Stappers, 2012), we believe both these aspects
can be cared for. Co-design as a mindset is based on an understanding that all people are
creative. We argue that bringing everyday life to decision makers can be nourishing for cocreating potential sustainable futures.
Shaping futures clearly needs to be a democratic process but this is problematic when it
comes to future sustainability transitions (Geels, 2010). Geels clarifies that sustainability
transitions have three added complexities compared with many other societal transitions.
First, sustainability is a normative goal whereby debates about relative importance will
flourish and, since sustainability is a problem of collective good, many private actors will
have no direct incentives to address sustainability issues. Second, there are different
strategic approaches to making decisions for sustainability that depend on two opposing
views: on one side there are those who advocate technical challenges to be met with
green innovations, including top-down approaches and with emphasis on governments’
responsibilities and experts’ knowledge. On the other side, there are those who suggest a
broad social transformation process including new lifestyles where bottom-up
participatory approaches should be used to create engagement. Third, Geels claims, many
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of the sustainability challenges, including environmental problems such as climate change,
are global, intangible and mainly about the future. These problems are more challenging
as opposed to those that can be experienced locally, visibly and immediately. According to
Geels, addressing these three added complexities when dealing with sustainability
transitions requires crossovers between research fields. Also Robinson (2004) calls for
transdisciplinary thinking where different fields, sectors and actors cooperate and form
partnerships to address the challenges of sustainability. Robinson further argues that
there is not one single successful approach available, but instead new forms of social
learning are needed. Hence, sustainability can be seen as a process, rather than an endstate, encouraging multiple views to be expressed and experimental practices used to try
out possible futures (ibid.). If sustainability is defined as an on-going process calling for
dialogue and openness, there could be potential for using practice-based design research,
and in particular co-design approaches, at the intersections of these dialogues.
We argue for bringing practice-based design research, as an approach with its
methodologies, methods and tools, to other research fields with the aim to create change
for sustainability. Our contribution is a set of design strategies for exploring prototypes of
alternative future everyday lives, and for bridging everyday life with decision-making. We
suggest a combination of strict and soft strategies and argue for balancing these
strategies. In this paper we start by introducing practice-based research and relevant
research methods within this approach, including interventions in everyday life and codesign methods. Following this, we describe how we have used these methods in two
different design cases within sustainable mobility. Hence, this paper is both about method
and its resulting learning. Concluding are discussions of the design strategies that
facilitated exploring by doing and supported bridging by co-creating.

Framing methods

Design research, with a practice-based research approach, is when research activities are
carried out through the design practice. Practice-based research in general can be useful
to enrich the affected practice (Borgdorff, 2010). With practice-based research it is also
possible to learn about the tacit knowledge within the practice and to make this embodied
knowledge explicit and visible. Tacit knowledge encompasses the things we know, for
example about a practice, but that is difficult to express verbally (Sanders, 2002). As Schön
(1983) describes, learning by doing is one way to articulate knowledge and to be able to
articulate the practice, you need to engage with it and to reflect in, and on, the action.
Through this engagement in reflection, also the tacit knowledge can be teased out. This
approach is foundational to practice-based research and is widely used by design,
architecture and artistic research scholars.
These are also expanded in action research approaches, including participatory action
research where both the participants and researchers engage in problem solving activities
with intent to take action, which can be useful to understand change (Eden & Huxman,
1996). Not only do these methods encourage openness but they also foster a research
culture of inclusiveness and collaboration. In interventions created and studied in action
research, the researcher often wants to both understand the situations as well as improve
them (Cassell & Johnson, 2006), which has similarities to design’s intentions of creating
better futures. Participatory design approaches traditionally emphasize empowerment
and provision of resources for participants to actively deal with their problems (Bødker et
al., 2000) and there is trust in the users themselves having expert knowledge on their own
practices. As such, the designer’s role is primarily to be the facilitator, as opposed to the
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expert on the individual practice, and to enable the participants’ emerged knowledge to
be used at a higher level. Designing together with users as a co-creative approach is
particularly useful in generative design research (Sanders & Stappers, 2012). Not only is it
foundational within this approach to actively engage with users, similar to action research
and participatory design research, but there is also an agreement to acknowledge all
people as creative (ibid.). To release creativity, in for example generative sessions where
future possibilities are co-created, different types of decision-making need to be
encouraged (ibid.). To complement rational decision-making, where “thinking first” is
followed by decision, it can be useful to introduce “seeing first” and “doing first”
approaches (Mintzberg & Westley, 2001). “Seeing first” is more related to the arts where
many elements have to be combined into creative solutions. “Doing first” is typically used
in crafts and design and it is particularly useful when the situation is novel and confusing,
for example when disruptive technology is entering a field creating a situation of flux, or
when addressing complex issues such as sustainability. When following this third
approach, making and trying out are important activities and the focus is on experiences
(ibid.).

With design’s experimental practices and thinking across temporal scales possible
preferred futures can be tried out. Furthermore, with a co-design approach, various
actors, users as well as decision makers from different fields and sectors, can be brought
together by the design process to collaborate. This inclusive and transdisciplinary process,
where the designer acts as the facilitator and brings out the expertise within each and
everyone, is useful to address sustainability challenges. The designer facilitates dialogue,
which is needed when negotiating sustainability, by encouraging stories to be told and
bringing these stories into the conversation. Possibly, design’s primary role when engaging
in sustainability is to make people realize that multiple options exist and that there is not
one pre-decided future. Instead, there are many possibilities of how to live, and these
need to be discussed and debated. Design can assist in co-creating possible futures and
bridging discussions about the preferred ways of reaching them. Design methods can
contribute to this in various ways, and in the two cases presented in this paper we
highlight the methods used for each case and how the combinations of methods affected
the prototypes of future mobility.

We argue practice-based design research can enrich other research areas by bringing
different ways of investigation. There are, for example in social science, calls for new ways
of knowing and methods to research the increasingly complex and messy world. As Law
(2004) claims, if researchers are to understand realities that are complex and messy, new
ways to think and new practice are needed. Building on Law’s call for new methods, Lury
and Wakeford (2012) present inventive methods as ways to explore knowledge
generation. Inventiveness is a matter of use and its capacity cannot be secured in advance,
but reflexivity is one of the principal requirements (ibid.). Furthermore, Lury and
Wakeford describe devices as hinges or clutches between concepts and practices, and as
such they are terms for thinking processes. Other suggestions for new methods come for
example from Suchman (2012) who proposes configuration as a method toolkit. This
includes considering how humans and machines are configured and to possibly reconfigure these into new socio-material constellations. All these inventive methods are
highly relevant in practice-based design research where devices and re-configurations of
socio-material assemblages can be used as research methods, specifically when
approaching research questions with an open mind in search for various alternatives
rather than specific solutions. New or changed configurations of social-material
constellations to purposely disrupt everyday practices can be a way to open up for new
design spaces. Conducting research in the wild, where also non-researchers are invited
into the research process may enable studying material-social interactions (Callon &
Rabeharisoa, 2003).

In the research project “A Car-free Year” we explored transitions towards sustainable
transportation practices by removing the car from the everyday life of three families with
children living in Stockholm in Sweden. The families’ cars were replaced by light electric
vehicles, such as electric bikes, box bikes, a scooter and a four-wheeled motorcycle (see
Figure 1) which the families selected and rented from the project. They also walked, biked,
used public transport and used home delivery services.

If sustainability is regarded as a process of adaption and continuous learning, the mindset
of design including its methodology, methods and tools, can be important and useful.
With a design approach encouraging “doing first”, learning takes place all along. Also,
learning by doing pays attention to many different layers of knowledge, including tacit
knowledge, and through reflection in action, and on action, a culture of openness and
ambiguity is fostered, particularly useful when trying to understand complexity and mess.

Case 1 – A Car-free Year for three families

The car-free year took place between October 2014 and October 2015. During the year
the families formed new practices related to transportation and they were supported by
the project for example by access to bike service and expert advice on challenges such as
winter biking. Together with the project the families prototyped a life without cars, and by
the end of the year they expressed that being car-free had become normal.
To explore a broad set of challenges related to not owning a car, we selected families that
were different in terms of previous car use, type of housing, age of children, and activities
they engaged in. Although the families previously used the cars to different extents,
replacing car trips with alternative transportation modes had a great impact on all the
families’ lives. It affected how they dealt with situations such as going to work, taking
children to sports activities, doing grocery shopping, going on holidays, meeting family and
friends, and renovating at home.
We studied the changes in transportation related practices mainly through monthly
interviews and observations in the families’ homes. To encourage reflection, and to elicit
tacit knowledge, the parents in the families used a trip diary where they, one week per
month, registered facts about their trips as well as emotional aspects and other thoughts
on their new practices (see Figure 2). To further support reflection, the parents used the
1
mobile app Moves to automatically log all their trips and the connected tool Move-o2
scope to visualise their travel patterns (see Figure 2). Since the families were used to
having access to a car, many reflections on being car-free were made in relation to their
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https://moves-app.com/
http://move-o-scope.halftone.co/

previous car use. How other people approached transportation and what others said
about their participation in the study were also triggers for reflection.
While the families did not have access to their own car during the year, they had the
option of borrowing or renting a car (or taxi) 24 times, when they could find no other
solution. They documented all such trips on a designated sheet (see Figure 2), which gave

we created design concepts for how products, services and the city better could support
car-free living. We could not cover all aspects of car-free living in the concepts but we
strived for a variety in types of practices represented, main users and stakeholders
involved, and types of support imagined. The concepts were developed together with a
design company and the families were also involved in the process. Collaboration between
different stakeholders was central to many of the concepts, which included ideas such as
workplaces as enablers of trying alternative transportation modes, the city rewarding
cyclists with points to be used to pay for bike services, shared digital public transport cards
for children’s sports teams, and links between physical infrastructure and digital tools that
highlight benefits of alternatives to the car. The concepts were visualised as nonphotorealistic 2D images that aimed at striking a balance between being concrete enough
to convey the families’ experiences and abstract enough to trigger new ideas (see Figure 3
for an example). As a complement to the concepts, we created a video where the families
shared stories from the car-free year and reflected back on the experience.

Figure 2
Figure 1

Examples of the light electric vehicles. Going clockwise from top left, is the scooter, the
four-wheeled motorcycle, the bike and bottom left is one of the box bikes.

us insights into the perceived limitations of car-free living. The option of using a car was
for example used for buying a new toilet when an old one broke down, going to a summer
house in an area with poor public transport, and coming home from a party on New Year’s
Eve. The allowed car trips became a safety net, although the participants were very
motivated to minimise the number of car trips they made.
Based on the families’ stories about positive and negative experiences of car-free life and
practical and emotional aspects of changing to more sustainable transportation practices,
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Examples of trigger material: trip diary (to the left), 24-car-trips card (at the top right)
and visualisation of trips for different transportation modes (at the bottom right).

The concepts, in combination with the video, were used to communicate the knowledge
from the study in several meetings with decision makers with an influence on
transportation practices, such as local and national politicians, and companies. The aim
was to support reflection on possible futures for sustainable mobility in relation to the
responsibilities and power of the respective stakeholder. Due to the decision makers’
pressed schedules, the meetings did only leave room for beginning to discuss alternative
futures. The discussions shifted between thoughts on details, such as choice of colours on
road signs, and greater implementation challenges and additional opportunities. One of
the main barriers identified for most of the concepts was that implementation depended
not only on the stakeholders in the room but was also related to responsibilities of other
decision makers. In general, the concepts and the video were appreciated for giving a rich
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Some of the light electric vehicles at one of the workplaces.

daytime users) during work hours. The caretakers had different personalities, lifestyles,
household sizes, and living distances from their workplace, which allowed us to explore
and understand diverse everyday practices and how the combination of a light electric
vehicle with bike or public transport could support those practices. Before the project, all
caretakers primarily went by car to work but they were interested in trying new
possibilities. For one of the participating workplaces the project was divided in two
periods of six months, where seven caretakers were recruited for the first six months, and
then seven new caretakers were recruited for the next six months. In the other workplace,
with a smaller pool of light electric vehicles, two users signed up to be caretakers. At both
workplaces, the light electric vehicles were available during daytime for all employees in
the departments where the pool was set up. The daytime users could book the vehicles
for use during work hours through a digital booking system, and this type of use was free
of charge.
The caretakers were of our primary focus since we wanted to explore how the light
electric vehicles affected both their commuting practices and their practices outside of
work. Thus, this group of users was heavily engaged in the process of exploring future
scenarios together with the researchers. We conducted sets of deep interviews with
caretakers before, during, and after trial periods, as well as organized workshops during
the trial to capture their experiences, both at individual and group level. Different design
methods were used to engage them in discussions such as mapping experience journeys,
storytelling, mapping values, mapping barriers and enablers as well as visualizing activities
(see Figure 5). The caretakers were important actors in the development process of the
new mobility service, and they reflected on their daily practices including the challenges
and benefits of giving up their private cars. Their involvement allowed them to both
reflect on their practices and provide input for us researchers to study how transformation
of transportation practices could be facilitated.
During the workshops, the caretakers shared their stories and experiences with the group
and were involved in a dialogue about minimizing the use of their private car. They talked
about their everyday lives in which at times the new mobility alternative was a huge
support, such as for quick grocery shopping. At other times it had brought them
challenges, like when fitting bulky sports equipment or doing large shopping with the
family. These were constraints that emerged as they lived with the new vehicles, and
through experiencing it, they were able to reflect and make more conscious decisions
about their choices of transport. As these trials were part of developing the innovation
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Discussing exploring and bridging

While the cases above have many similarities, there are also important differences in how
practices were explored and how participants’ stories were bridged to decision makers.
Following we discuss how some of the strategic choices were balanced in the two cases
and how this facilitated reflection and co-creation. These design strategies, we hope, can
be inspiration for others who aim at creating change for sustainability.

Figure 5

Example of experience journey co-created together with caretakers.

with users in focus, these experiences were input for the design and development phase.
This input, brought through analysis of interviews and workshop materials was brought to
the other stakeholders in the project whom were decision makers in the process of
developing solutions towards more sustainable transport futures. The caretakers’
experiences provided room for dialogue and alternative design spaces. With tangible
materials, such as rough films of users presenting their experiences and maps of post-it
notes, the decision-making could be further informed and, in generative sessions,
storyboards and scenarios were co-created (see Figure 6). For more information regarding
the project, see our previous work (Sopjani et al., 2016).

Each of the projects had two separate phases. In the first phase participants tried, and
learned from, new everyday practices and we aimed to facilitate this by using different
strategies for exploring. The second phase was related to bringing the participants’
learning forward in design conceptualisation and communication of everyday life to
decision makers. In this phase we tried different strategies for bridging (Sanders &
Stappers, 2012). The strategic choices were balanced to achieve co-creation and hence
learn for sustainability. We explored prototypes of alternative everyday lives and bridged
this learning to decision makers. We believe this is particularly useful when it comes to
addressing sustainability, which both requires addressing complex problems and extensive
collaboration (Schot & Geels, 2008). Design is motivated by both problem solving,
connected to the physical world, and sense making, more related to the social world
(Manzini, 2015). As such, there are potentials in using design to address sustainability. In
our framing, design approaches initiated dialogues that were not limited to either topdown or bottom-up perspectives, but created intersections across. However, a limitation
in this paper is that the framing occurred in a Scandinavian context where the tradition of
participatory problem solving may influence openness and inclusiveness in decisionmaking. Trying out these strategies in other cultures and traditions of decision-making
may lead to different actions.

Exploring prototypes of alternative everyday life

A significant difference between the two cases described is the strategies for exploring
alternative everyday life and learning while doing. These can be seen as moving on a scale
from strict to soft ways of trying and learning in the exploration phase. When prototyping
everyday life, making people try out alternatives, the purpose is to reconfigure their lives
and practices. Configuration has simultaneously a reflexive and generative character
(Suchman, 2012) that we wanted to explore and different strategies were used to do so.
Table 1

Summary of strict and soft strategies in exploring.

EXPLORING
Trying
Learning

Figure 6
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Example of concept generation and business modelling co-created with stakeholders.
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What

Strict strategies
Removals

Soft strategies
Add-ons

How
What
How

Rule (top-down)
Reports
Formal

Guide (bottom-up)
Discussions
Informal

The strict strategies for trying out alternatives can create more radical change, which
however can be more difficult to test in real life. Possibly, participants might bend the
rules to fit the prototype to their everyday lives. Using soft strategies to prototypes of
everyday life, can be easier for the participants to adapt to, but might only create
incremental change. Also in the learning phases of the projects, the categories of strict
and soft strategies can be applied as different ways to access knowledge about the
participants’ everyday lives in the prototypes. Strict strategies, including formal reports
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and meetings, can be used to access required detailed information, but they can also
entail a focus on rational information which not necessarily enables a deeper
understanding. With soft strategies, informality can instead be emphasized to possibly
bring out more emotional reflections. Inviting discussions, as a soft strategy, can
encourage reflections and development of mutual learning amongst both participants and
researchers, but require mutual trust for more sensitive issues to be revealed. (See Table 1
for a summary of what and how the strict and soft strategies were used when trying and
learning.)
In the Car-free Year project, we took a more radical approach by removing the car from
the families’ everyday lives, which also pushed them far towards forming sustainable
transportation practices. However, the strict strategy of disrupting and reconfiguring the
families’ practices was softened by the 24-trip car-allowance, in order to make
participation in the study seem less impossible. The softer overall strategy in the Mobility
Pool project, where instead a new vehicle was added to the vehicles the participants
already owned, had a smaller impact on the participants’ lives. To encourage exploration
of new practices, the intervention was made stricter by rules regarding for example when
to bring the light electric vehicles to work.
During the car-free year, the participants could choose for themselves, which types of light
electric vehicles they wanted to use. This softer strategy enabled them to try various
practices, and they were also allowed to change their set-ups throughout the project
period. In Mobility Pool, on the other hand, the stricter strategy was implemented by
simply adding the particular light electric vehicle to encourage substitution of the private
vehicle. However, the participants in this project softened this themselves by using the
vehicle more differently and bending the rules. In both cases, finding a balance between
hard and soft ways to try out alternative practices was important for making the most out
of each case. We found that experimenting in the wild requires a balance of
reconfigurations, to enable life to still go on.
To get to the knowledge the participants obtained throughout the project periods, the
research teams used various methods and tools. In A Car-free Year, the travel diary was a
helpful more formal tool to encourage reflections and for the participants to report their
trips. The diary had a formal structure, but still allowed for open reflections. This was also
useful to prepare the participants before the monthly interviews. The one-hour deep
interviews had a formality in their semi-structured discussion guides. At the same time,
the informality of these interviews, often taken place around the kitchen tables in the
families’ homes, softened the dialogue. Also the one-year research process encouraged
the informality of these discussions as all project members got to know each other. In
Mobility Pool, the settings for interactions with participants were more formal, as they
took place at the workplaces together with colleagues. However, as these were conducted
as creative workshops, informality was encouraged but the primary focus on work life, as
opposed to private life, made these discussions more formal.
The learning in Mobility Pool was also facilitated in the co-creative sessions where the
participants were asked to generate possible refinements of the product-service system.
Here, the learning developed mutually with the discussions in these co-creative sessions
aided by the provided tools. In A Car-free Year, the travel diaries and digital tools provided
the research team with a vast amount of information, but the more emotional aspects,

288

appendix b

such as the challenges of living outside the car-norm, came from dialogues after trust had
developed. Balancing formal with informal, and reports of details with reflective
discussions, were necessary strategies to understand the participants’ experiences.

Bridging everyday life and decision-making

In the next phase of the two research projects, different strategies were used to bridge
everyday life and decision-making. These strategies can also be viewed as moving on a
scale from strict to soft strategies for conceptualizing and communicating. When
conceptualizing, knowledge from the prototypes of alternative everyday lives is packed
into concepts of systems. Designing at a system level requires attention to the different
parts as well as their relations (Ceschin & Gaziulusoy, 2016). When communicating the
findings with decision makers, the concepts invite to discussions and co-creations where
the decision makers can use the families’ and users’ stories to create their own.
Table 2

Summary of strict and soft strategies in bridging.

BRIDGING
Conceptualising
Communicating

What
How
What
How

Strict strategies

Soft strategies

Elaborate
Professional
Presentations
Formal

Sketchy
Inclusive
Participations
Informal

Use of strict strategies in conceptualisation can help to create trustworthy messages, but
can also distance the audience. Soft strategies can be used to include the audience to
ensure commitment, but even if a vision is shared it can be difficult to align for change.
Different strategies can also be used when communicating concepts to decision makers.
Strict strategies for communication can ensure expected information is brought to
decision makers, but this does not guarantee change will take place. Communication with
the use of soft strategies can inspire to think beyond existing solutions and open up for
imagination of potential futures, however the direction of change can be more
ambiguous. (See Table 2 for a summary of what and how the strict and soft strategies
were used when conceptualising and communicating.)
In A Car-free Year, the concepts that were co-created with the design agency, describe
socio-material relations of how a city could welcome more car-free families. The concepts
were built on extensive analysis of and attention to system relations as strict strategies to
conceptualisation. However, to clarify that these were proposals, not solutions, they were
visualized as non-photorealistic 2D renderings. To further balance, and soften the
concepts, the 2D visualisations were complemented with the video with the families’
stories. The families own words brought concrete details from everyday life to the more
high-level and abstract concepts.
In the Mobility Pool project, on the other hand, the level of the concepts brought into
these co-creative sessions were intentionally very sketchy and not as finished and detailed
as in the Car-free Year project. In this project, the conceptualization mainly took place in
co-creation activities, emphasizing soft strategies, and included people who were not so
used to creative work. However, as we, in line with e.g. Sanders & Stappers (2012), believe
that all people are creative, this simply implied that more attention needed to be paid to
the prerequisites of the co-creative sessions. Also the other stakeholders in this project
were brought into similar inclusive co-creative sessions further developing the concepts of
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possible future pool solutions. With service design methods such as customer journey
mapping (Stickdorn et al., 2011), it was possible to move beyond the product level to
include a system perspective to identify some of the real challenges around making the
employees refrain from travelling by car to work. As the concepts were deliberately
presented as unfinished, emphasized by the inclusive making of them as the sessions went
along, and at the same time specifically related to the particularities and details of each
workplace, the dialogues around the concepts were enabled.
The projects also used different strategies, soft and strict, for communication. In the
Mobility Pool project, as the stakeholders with decision making powers participated as
project members, the communication took place over the whole project period and cocreative sessions were immersion rich. This allowed for emphasis on soft strategies. In
some of these longer sessions, the stakeholders were, through the concepts and films,
immersed into the everyday lives of the participants who had tried new transportation
practices. The discussions became more informal as the project members got to know
each other over the project period. The initial concepts were co-created as part of the
communication process and, by including all stakeholders in the dialogue, new values, also
at corporate and societal level, of shared mobility solutions were identified. Even though
all stakeholders shared the same vision to improve conditions towards more sustainable
mobility, it was difficult to get alignment around the respective strategies for reaching the
vision as each stakeholder also had to relate to its own organisation’s strategies.
In A Car-free Year, the communication with decision makers was instead organised as a
series of presentations with politicians and corporate decision makers. This meant an
emphasis on more strict strategies. These presentations were shorter and more formal
but the concept visualizations and films still managed to open up the discussions and the
decision makers could start imagining possible future options. The stories of how people
had lived in prototypes of possible futures enabled empathy for these people to develop
as well as provided context for imagination, also among the politicians, creating
possibilities for alternative design spaces. However, the decision makers quickly located
others’ responsibilities for enabling sustainable mobility changes. This points at the need
for a co-creative mindset enabling dialogue for sustainability transitions.

Moving on

In this paper we present two design research projects where sustainable transportation
practices were tried out in real life and the results from living in these prototypes of
potential futures were brought to decision makers. We discuss how this practice-based
design research, including the applied co-design methods, increased participants’
reflexivity and encouraged stakeholders’ collaboration. By paying attention to reflexivity
and collaboration, we suggest design strategies for prototyping change at an individual
level and communicating the experiences of such change to people with power to trigger
and direct change. Practice-based design research with a co-creation mindset, we believe,
can be a complement to transition research for sustainability. This particular research
approach, we argue, can be useful in dealing with complex problems by openly exploring
potential futures, and supporting communication processes by inclusively bridging
everyday life to decision makers. These applied strategies may serve as inspirations for
others to try out and learn from as well as potentially push for making change with a
designerly co-creative mindset.
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We need to transition our society in a more sustainable direction, for example through
enormous cuts in carbon emissions. Yet this future is hard to envision and work
towards. In this project, with a transition design posture, we have designed tools that
we believe can be useful to initiate dialogues and reflections for the future. In
particular we are interested in using the bridging between provocative and affirmative
design as a way to explore and articulate what people see as the lost and found of
such a transition. In this paper, we present a study where we used a practice lens to
address one possible low carbon future through a provocation workshop. We present
our methodology, the tentative tools we used during the workshop and the
experiences as expressed by the workshop participants.
sustainability transitions; transition design posture; provocative and affirmative
design; lost and found

1. Introduction
Every day, we are bombarded with news of extreme weather events, species extinction and land
devastation. A search in the Swedish media archive shows that between 2014 and 2017 there was an
average of 21 000 articles per year in Swedish newspapers on climate change related topics1. We
know that several of the planetary boundaries have been overstepped (Steffen et al., 2015) and the
scientific community is univocal in its agreement that climate change is real and with human origin
(Stocker et al., 2013). We also know that a failure to keep global warming under 2 degrees Celsius,
The articles were identified through searching for words including “klimat” (climate) in Swedish
printed media published 2014-2017. Press releases and news agencies were excluded. The search
was done 2017-11-05.
1

This work is licensed under a Creative Commons Attribution-NonCommercial-Share Alike 4.0
International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/
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or, preferably, 1.5 degrees, most probably will lead to changes in climate systems with “severe,
pervasive and irreversible impacts for people and ecosystems” (IPCC 2014, p.8). Yet, the transition to
a more sustainable society with less carbon emissions is moving slowly. The UN emissions report of
2017 shows that the gap between the reductions needed and the national pledges made in Paris is
“alarmingly high” (UNEP, 2017).

mindset, and 4) new ways of designing. We elaborate on these building blocks in this paper,
although in a different order. First, we explore what an interlinking of posture and mindset with
theories of change brings us (focusing on socio-technical transition theories and social practice
theories, respectively). Thereafter, we continue with exploring ways of designing and developing
visions of transition.

This is not a new concern. Back in 2001, Norgaard (2011) did a one year ethnographic study in a
Norwegian village and showed that despite the diminishing weeks of snow cover that affected the
villagers’ livelihood, based on ski tourism, her respondents still avoided talking or thinking about
climate change. Norgaard’s study showed that it is not lack of information that hindered action from
the Norwegian villagers, but that people tend to shut out information that makes them
uncomfortable. Through avoiding negative emotions and refraining from thinking about the future,
climate change is actively (although not consciously) made into a “back-of-the-mind” issue.
However, for a transition to happen, climate change needs to be transformed to a “front-of-themind” issue in politics (Giddens, 2011) as well as in everyday life. But how do we overcome the
mechanisms of denial?

2.1. Mindset and posture from within theories of change

Studies on climate change communication have shown that too much alarmism depersonalizes the
problem and makes it harder for individuals to engage and act (Ereaut & Segnit, 2006; Lowe, 2006).
Moreover, while alarmist accounts could indeed induce emotions like fear, which could be a driver
for pro-environmental behaviour, many people suffer from a perceived lack of agency and
alternatives. Fear, rather than motivating people to act, thus lead to feelings of helplessness,
hopelessness and inaction (Kollmuss & Agyeman, 2002).
Weber (2010) suggests that for individuals to become more engaged in climate change
concretisation is needed, both by making climate change consequences more specific, as well as
moving these closer in time and place. Schneider-Mayerson (2017) instead points to the lack of
positive images of what low carbon futures might look like, making action hard to encourage.
Furthermore, Randall (2009) describes the parallel narratives on climate change, where the
problems lead to catastrophic losses, but where the solution narratives are often devoid of loss.
Ignoring loss when working with climate change risk effects can hold back change efforts, or distract
us from action, and result instead in rejection and avoidance, manic activity, idealization of lost
things, or focusing on false solutions (ibid.).
In this paper, we seek to explore how transition design and futures studies could be used as
empowering tools in relation to climate change mitigation. In particular we explore ways to identify
and articulate what people see as lost and found in the transition to a low-carbon society, to
investigate if there are ways to confront the lost, so this seems less threatening, and to mentally and
emotionally invest in the found, to make the transition more appealing.

2. Framing our project as transition design
Sustainability transitions are extraordinarily complex, future oriented, abstract and global, as
compared to less challenging problems that tend to be more immediate, visible and local (Geels,
2010). This implies that sustainability transitions need to be addressed by transdisciplinary
approaches in which not only different scientific disciplines are involved but also other types of
knowledge cultures such as practice based, tacit and lay knowledge (Miller et al., 2008; Robinson,
2004; 2008). Also Stirling (2011) urges for transdisciplinary approaches to open up for plural
possibilities of transformations.
Transition design is an emerging design research field that aims at engaging design practice in
exploring and enabling transitions towards more sustainable futures. It acknowledges that design
can act as catalyst for change, even for complex systems, and suggests a role for designers as change
agents (Irwin, Kossoff, & Tonkinwise, 2015). Irwin, Kossoff and Tonkinwise (2015) present four
“building blocks” of transition design: 1) visions for transitions, 2) theories of change, 3) posture and
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Transition design advocates a mindset and posture that is precautionary, encouraging an
explorative, reflexive and critical stance rather than aiming for optimized solutions (Tonkinwise,
2016). Transition design also advocates a mindset that is participatory, promoting collaborative
efforts which acknowledge lay and tacit knowledge and know-how alongside professional and
academic knowledge. A precautionary mindset and posture resonates well with socio-technical
transition theories, such as transition management, as these promote reflexive learning for adaptive
governance through visioning and experimentation (Kemp, Loorbach, & Rotmans, 2007). Transition
management is also in line with a participatory mindset and posture but has traditionally focused on
engaging people-as-professionals rather than as lay experts or experts on everyday life.
To understand the local, place-based and situated, and to engage people-as-people, a practiceoriented approach is useful. Practices are routinized activities carried out in everyday life (Reckwitz,
2002). Social practice theories focus on how people’s everyday practices are shaped in the social
context. Using social practice theories as a way to understand how to change “behaviours”, is to
acknowledge that the possibility of change lies in the emergence and maintenance of the practice
itself (Warde, 2005). Social practice theories constitute one field of the transition theories and as
such, is the one closest to people and their behaviour (Geels, 2010; Shove & Walker, 2010). They are
particularly well-suited as a basis for transition design since the starting point for design has
traditionally been in understanding (and influencing) the needs and wants of people (Forty, 1986).
Also, the flatter ontology of social practice theories suits the design researcher, trained in messiness
(Schön, 1983).
When aiming at supporting sustainability transitions, attention can be paid to vertical relations, as in
the multi-level perspective (Geels, 2010), or to horizontal trajectories and interconnections of
practices (Shove & Walker, 2010). Transition design could be used to mediate between sociotechnical transition theories with their top-down hierarchical approaches and, and social practice
theories with their bottom-up focus on everyday life and flat ontology. The capacity to iterate
between concrete details of everyday life and more abstract concepts is a characteristic of most
design practices (Nelson & Stolterman, 2003). However, what is specific in transition design is the
connection to more macro-scaled societal structures and processes. Hence we believe that
transition designers as change agents can thus operate at multiple levels of scale, including time and
place.

2.2. Ways of designing and visions: Provoking and affirming design
To even further connect with people and their everyday practices, we believe co-design can be
productive. Co-design, as a design research approach, is based in a participatory mindset where
users are viewed as partners (Sanders, 2008). This partnership can be formed with different outsets
(for or with the user) and different timescales in mind (near or far futures), forming a number of
different design research approaches (Sanders & Stappers, 2014). In co-design, as ways to empower
creativity amongst participants, bridging between pasts, presents and futures is often used, i.e. to
discuss the present situation whilst referring to past experiences and then to envision future
possibilities (Sanders & Stappers, 2012). Co-design can also be implemented, together with users, to
explore the connection between the tangible, present and local (such as dinner practices) with the
more abstract, future and global (such as climate change impacts). This is difficult, however, and we
argue that there is a need for tools to further help participants in these different movements – in
time, in place and in possibilities.
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In the following we will use the concepts – provoking and affirming, respectively – to denote two
design approaches we think are essential for transition design and which can be used in co-design
workshops. We define provoking (or provocative) design approaches as those aiming at destabilizing
and de-familiarizing (Bell, Blythe, & Sengers, 2005) the taken for granted, routinized and “back-ofthe-mind” issues, in this way opening up for re-presenting and re-narrating processes. We define
affirming (affirmative) design approaches as those aimed at supporting an exploration of the self,
within ideas of present norms and practices, providing full preferential right of interpretation to the
user. We acknowledge that there is tension between these concepts, but also see potential in using
them for bridging purposes.
In this paper, we explore how such a bridging of provocative and affirmative design approaches
could look in terms of concrete design tools, and how this can be used to explore more sustainable
energy futures. We see design tools as research devices, which are links between objects and
methods that can act as hinges between concepts and practices (Lury & Wakeford, 2012). To use
them in practice-based design research is to design and use artefacts to initiate thinking processes.
More specifically we explore how such bridging research devices can be helpful to empower users to
explore and articulate their images of more sustainable energy futures, in particular as a way to
explore personal and societal lost and found in relation to sustainability transitions. This also
includes the bridging of the tangible-present-local to the abstract-future-global, as discussed above.

3. Using traces of practices
3.1. Introducing Empowering Energy Futures
The material presented in this paper was developed in the research project Empowering Energy
Futures carried out in Stockholm, Sweden 2015-2017. The team was interdisciplinary, including
researchers and practitioners with backgrounds in industrial design, interaction design, humancomputer interaction, futures studies, systems analysis and graphic design. The overarching aim of
the project was to explore people’s images of the future from an energy transition perspective. In
this paper, we focus on a subset of the activities in the project, where we sought to develop
supportive tools for people to explore their own low carbon futures. Central to this effort was a
‘provocation workshop’ to which environmentally engaged participants were invited to explore the
lost and found in such futures. Furthermore, the project developed an energy fiction, Vitiden, in the
form of a manifesto and future archaeology with inspiration from design fiction. The energy fiction
and its development will be presented in a separate forthcoming paper.

3.2. What future and which everyday life?
As a basis for the project we decided to use a scenario study by the Swedish Energy Agency called
“Four Futures” [Fyra framtider] (Energimyndigheten, 2016). It explores and describes four possible
futures in the years 2035 and 2050 with a focus on how the Swedish energy system could be
developed. Each of the four scenarios – Forte, Vivace, Espressivo and Legato – is premised on a
specific combination of driving forces: in Forte, economic growth and a strong export industry are
the main priorities of Swedish society; Vivace builds on ecological modernization and export of
Swedish green-tech; in Espressivo individual consumers and flexibility stand in focus; and for Legato
ecological sustainability and global solidarity are the main concerns. These drivers influence not only
the development of the energy system per se but also how industry, built environment, transport
systems, and, to some extent, everyday life are organised. Each scenario is described in both
qualitative and quantitative terms.
Since the aim of this project was to explore sustainable futures, and not just any futures, we decided
to work solely with the scenario Legato, the only scenario in line with meeting the Paris agreement
to keep global warming under 1.5 degrees. An initial analysis of Legato made it clear that while
behavioural changes were mentioned, their descriptions were quite detached from everyday life,
essentially making it difficult for people who were not energy systems experts to engage in this
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future and understand how it would affect them. Trawling for traces of practices in the text however
resulted in a net list of eleven practices (or ‘lifestyle changes’), including, for example, to bicycle
more, to use car sharing, rental car or taxi instead of owning a car, and to work less or to work more
locally. Looking closer at the list, it became clear that several of the practices focused on
‘production’ activities such as how and where to work, and that the rest mainly dealt with transport.
Practices concerned with how we eat and reside were missing altogether, something that later
found its explanation in the fact that Legato’s impacts were mitigated through efficiency measures in
production and infrastructure. Yet, reading between the lines, we could see that eating and residing
as practices would also be affected by this particular future, if only indirectly, so we decided to add
these to the list of practices. Another reason for this ‘corruption’ of data was that previous
experience has shown that it is very difficult to engage people in discussions about everyday life
while excluding large parts of it. Legato and its background data were also analysed to concretize
what the changes in the energy system would imply in quantitative terms. This analysis showed that
in Legato the carbon emission per person per year in 2050 would be 0.6 tonne of CO2e, as compared
to today’s 10.8, i.e. emission cuts by 94 per cent2.
To understand what the low carbon practices in Legato could be like we decided to interview ‘early
adopters’ and forerunners of sustainable lifestyles. From the net list of practices, we extracted four
that we wanted to explore in more depth: “work less”, “increase the level of self-sufficiency”,
“refrain from longer trips” and “refrain from environmentally burdening consumption”. Indeed, such
practices are entangled and hard to separate, and in the end, we identified and conducted
contextual in-depth interviews with five respondents (Table 1).
Table 1 The five forerunners and their four entangled practices.
Work less
Refrain from
consumption
Downshifter
x
x
Stopped flying
Guerrilla-farmer/activist
x
Organic farmer
Simple living
x
x

Refrain from
longer trips
x
x
x

Increased selfsufficiency
x
x

Interviews were semi-structured and carried out by three of the researchers in the homes of the
respondents. Interviews were audio recorded and notes and photographs were taken (see Figure 1
for examples). The insights into the forerunners’ practices formed a basis for the subsequent design
work. Their already existing practices could be considered potential practices for the many in the
future and as such gave us insights into the tangible-present-local as possible departing points for
the abstract-future-global.

These calculations were made in several steps, including converting the partial-territorial system
definition used in the construction of Legato to a consumption-based system definition more in line
with the societal values of Legato. A comprehensive account on these calculations is available upon
request.
2
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The cards depicted different activities, practices and things – concrete enough to support
associations, but still open for interpretation (See Figure 2). The idea was that the participants
should use the cards to explore what their hopes and fears were in relation to a more sustainable
future, essentially helping them explore and articulate lost and found. As a primer, the participants
had the individual carbon footprints from the first trigger material as well as the targeted carbon
footprint of 0.6 CO2e. After a period of self-reflection, the participants presented to the group some
of their selected cards and placings, and described their feelings connected to these.

Figure 1 Examples from in-home-interviews with forerunners.

4. Reconceptualizing the future through trigger materials
When planning the workshop, we considered different kinds of materials that could be used to
promote reflection and discussion amongst the participants. These were developed with emphasis
on helping the participants to bridge the tangible-present-local to the abstract-future-global, and
with particular emphasis on finding ways to balance the provocative with the affirmative. Another
starting point was the wish to create a workshop process that meandered from the individual to the
group and so on to more global issues. In the end, this resulted in the development of four different
trigger materials used before and during the workshop.

4.1. Trigger material 1

Figure 2 The cards used as the second trigger material.

The first trigger material was a homework assignment, where the invited participants were asked to
make a climate footprint calculation before the workshop. For this purpose, the Swedish
“Klimatkalkylatorn”3 was chosen, which was suitable as it was readily available, fairly easy to use,
included clear and simple result presentations with a coverage of the majority of the carbon
emissions from everyday consumption, and was developed by trustworthy organizations. The idea
with this trigger material was for it to function as a sensitizing material (Sanders & Stappers, 2012),
making the participants reflect beforehand on their current and past activities in relation to climate
impact. Once in the workshop, the participants were asked to present their own results and were
then presented with a brief presentation of the future we were to explore where the average carbon
footprint per person and year would be 0.6 tons CO2e.

4.3. Trigger material 3

4.2. Trigger material 2
The second trigger material was developed as a set of cards and a 2x2 matrix, with one dimension
spanning from “happy” to “sad”, and the other from “more in the future” to “less of in the future”.
The cards were inspired by photo elicitation (Harper, 2002). The specific pictures were chosen to
represent possible configurations of the practices identified in Legato, the reference research and
the interviews. Another selection criteria was to have an equal or close to equal representation of
gender, class and ethnicity across pictures. We also sought to include ambiguous pictures, as well as
more ‘dystopian’ pictures. The 2x2 matrix was developed inspired by explorative futures studies in
which similar matrices are used to examine uncertainties.

3
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The third trigger material comprised seven fictitious headline posters, representing possible
configurations of Legato. The headlines were inspired by artistic explorations4 of futures and
presents. The headlines were designed to spur reactions, to confront the participants with possible
futures as if they were already here. The main reason for giving the futures-as-present the shape of
headlines was that we wanted to use a familiar form but avoid images. Through this the participants
did not have to spend time making sense of the form before making sense of the content (to the
extent that these two can be separated). The avoidance of images aimed to activate the participant’s
own imagination in the sense-making process, thus decreasing the risk that participants distanced
themselves from the content because they did not like or believe in our way of visually representing
it. During the workshop, the participants were first invited to individually place post-its with their
immediate thoughts at the different posters. This was followed by a discussion, after which the
participants were divided into smaller groups to discuss more in depth one of the headline posters
and its implications.

4.4. Trigger material 4
The fourth trigger material consisted of “fill-in-the-blanks” posters, where the participants
themselves filled in the missing words. The material was created to support reflections, but also as a
playful and co-creative ending to the workshop, inviting the participants to ‘check out’ while creating
decrees about the present and future.

Examples include the project “Wish you were here? Postcards from the Future” by Robert Graves
and Didier Madoc-Jones, and Barbara Kruger’s collages.

4

https://www.klimatkalkylatorn.se/ developed by SEI and WWF.
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4.5. Workshop participants
The workshop was arranged in May 2017, with 9 participants and conducted in Stockholm, Sweden.
The participants were recruited by Kantar SIFO5 from a database of people willing to be part of
discussion groups and who had indicated they were interested in environmental issues. Five were
women, four were men and the participants were between 27 and 70 years old. Besides their
mutual environmental interest, the participants were recruited to have a spread in interests and
values. The two-and-a-half hour workshop was arranged during the evening and followed a
workshop schedule that was open for the participants’ discussions and reflections as interests
shifted.

Some of the images, like those depicting for example military marching, were difficult for the
participants to relate to and were interpreted differently. Some participants were confused with
how the four fields of the matrix were to be interpreted as what they thought would happen or what
they wanted to happen. Clearly, there was a tension between these two. Some participants had a
need to also understand how the transition would happen, and even though they could envision
alternative futures, they got stuck in not understanding how the necessary changes could possibly
take place. Some participants expressed wishes regarding clear directions from governments and
policy makers with new laws, regulations and even rationing of, for example, fossil fuels.

5. Engaging with the trigger materials
In this section, we describe some examples of the discussions that took place and provocations that
the trigger materials created, with a focus on our perception of how the participants expressed their
thoughts on lost and found.

5.1. Trigger material 1
In the beginning of the workshop, when the participants presented themselves and talked about
their climate footprints, most of them were uncomfortable or even distressed, since (all but one of
them) had larger footprints than they had anticipated:
“I was surprised, I thought I would be much lower, I’ve always seen myself like a hero, and then I’m
just average. I thought everyone else were much more environmental villains compared to me.”
Participant 5
The participants’ results in the climate footprint calculation carried out prior to the workshop ranged
from 7.2 to 19.2 CO2e. All the participants had environmental concerns and tried to consume less or
make more sustainable choices in their everyday lives. Furthermore, the climate footprint calculator
results had surprised them, showing how large a portion of their footprints came from flying or
housing, which they had previously not been aware of. There was a sensed tension when discussing
their climate footprints and a subdued atmosphere around the table. When the goal of 0.6 CO2e was
presented there were exclamations of surprise and frustration.

5.2. Trigger material 2
When presented with the second trigger material (see Figure 3), the part focusing most clearly on
lost and found, some of the participants moved between hope and despair as they navigated
through different possibilities. Having previously expressed anger with their current footprints, some
of the participants turned around and became positive as they realised that they would perhaps not
miss so many of their current lifestyle choices. Instead, they expressed wishes for the non-material
and the simple, as expressed in the following quote:
“An increase in non-material phenomena, experiences rather than buying things, things you do
together, there was this picture with dancing people for example. Playing games, camping, things
that do not require so much resources.” Participant 2
Several participants also thought that we would live healthier in the future, as well as finding
calmness and fulfilment in things closer to home. Some participants expressed hope in the
development of new technologies including new types of foods. When it came to losses and fears,
many expressed sadness over the loss of travelling, and fears for a more insecure and unstable
future, with potentially more conflicts over resources, climate fugitives and irreversible waste from
our current affluent society.
Kantar SIFO is a company working with opinion and social research, surveys and recruitment for
different polls.
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Figure 3 Participant reflecting and placing cards in the 2x2 matrix.

5.3. Trigger material 3
The third trigger material (see Figure 4) was the headline posters, and these also stirred up a fair
amount of emotion, both negative and positive. When asked for first impressions, “Tonight the last
airplane took off” was the headline poster that received the most attention. For some it was
preposterous, a fable:
“It will never happen, [...] unless it is a world war. It is too black and white, there will always be
exceptions. There will always be airplanes, even if it was decided that we ordinary people are not
allowed to fly. There would be military or unquestionable transports of medicine.” Participant 9
Many expressed sadness and loss of what the lack of travelling would lead to, but some also
expressed positive feelings if flying were forbidden, potentially making train trips better and
cheaper. One participant raised the question whether the reachable world would shrink whereby
understandings of other cultures and customs might diminish. In the collective discussion around the
headline posters, further topics were brought up, as if the posters had set in motion thinking about
connected matters. One example was a discussion around self-sufficiency that prompted the
participants to discuss working hours and a larger shift of time perception in society.
After a vote around the table, three of the headlines were chosen to be discussed in more depth in
smaller groups (“Last airplane taking off tonight”, “10 steps towards increased self-sufficiency”,
“Stockholm’s major road will become a place for urban farming”). In the smaller groups, several
tensions and problematic dilemmas were brought up. Regarding airplane transportation, the
participants discussed the difference between necessary flying (for example medicines in emergency
situations) and unnecessary flying (for example Thailand vacations). Other travel practices, such as
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train trips, were discussed as alternatives and the participants pointed out that appreciation of
travel time could be an alternative value to promote. Also appreciating holiday time in your home
town was pointed out as an alternative to unnecessary flying. Furthermore, the poster “Introducing
meat tax” was discussed as a very realistic headline that actually could be implemented already this
year. In order for a meat tax to have effect, the participants felt that the level of this tax would need
to be very high. Furthermore, the participants also discussed the need for rationing fossil fuels and
comparisons were made to how this took place in the 1970s and how well it worked at that time.

Figure 5 Participants with the posters they made, from left to right: “Spiritual development/meditation circles is my new
Friday family time, “Your sweat will create energy”, “More plants give peace of mind” and “For the survival of my
grandchildren I refrain from meat and flying”.

6. Discussion: Balancing act

Figure 4 Participant writing down his first impressions of the headline poster stating: “Last airplane taking off tonight”.

5.4. Trigger material 4
In the last exercise, the participants created their own posters of possible future headlines from
newspapers and magazines (see Figure 5). Several of the participants put the message: “For the sake
of my children and grandchildren, I refrain from flying, car-driving and eating meat”.
Finally, there was an open discussion around the table where the participants were encouraged to
talk about how they had experienced the workshop as a whole. Some described it as being intense
and thought provoking, as expressed in the following quote:
“The uninhibited consumption our generation has experienced will never be relived. We are
standing at a crossroad, we can’t continue like this. We have to end it. I almost feel like an old
dinosaur. Soon the comet will come and then everything will be changed.” Participant 1
But many of the participants also expressed feelings of hope and positive outlooks for the future,
even though some of them had come to the workshop with negative feelings about their own
footprint and despair related to the seemingly impossible task of changing society into a more
sustainable one. Some of the participants expressed gratefulness in being part of the workshop and
claimed that they had learnt many new things and acquired interesting ideas. As a summary, the
whole group, despite being diverse except for their engagement in environmental issues, seemed to
gain a thirst for knowledge and a context to talk about climate change and the future.

The trigger materials, i.e. research devices, used in this research project were designed to engage
users in exploring and articulating lost and found, deliberately developed to be both provocative and
affirmative. To start with, we used forerunners of practices identified as important for sustainability
transitions. Meeting these forerunners in their homes to discuss their everyday lives enabled us to
access their knowledge about how to solve everyday issues and to use this as design inspiration for
the trigger materials. In these in-home-interviews, we focused on understanding the practices,
including how they emerged and were maintained, i.e. how links were broken and established. As
practices are dynamic and unstable, as well as bundled together, it is crucial to understand their
interconnections (Shove and Walker, 2010). Even though practices can never be controlled, they can
be orchestrated (ibid.) and since our intention in this project was to understand how to push
sustainability transitions, we were specifically interested in understanding how the forerunners had
made new practice bundles and how these changes came about.
From the interviews and analysis of Four Futures we could identify a large number of entry points to
discuss energy futures with our workshop participants. As is often the case in a design process, the
real challenge was not in finding material but in deciding how to conceptualise this into working
categories. In this project, we deliberately designed to balance and bridge (see Sanders & Stappers,
2012) the affirmative, the mundane everyday here and now, with the provocative, imagining
fundamentally different futures. However, it is as challenging to shift from understanding the
present to construct possible futures as it is to think outside the current norms and values to
develop future ideas.
The trigger material developed for the workshop included questioning norms as well as discussing
established and well-known everyday practices. This balance between provoking current everyday
life while still being affirmative to how it is actually conducted, is what we tested in the design of the
trigger material, with the aim of engaging the participants in exploring lost and found in a
sustainable future. For example, in trigger material 1, each workshop participant assessed their
current CO2e emissions. This sensitizing device worked well to create a space for reflection, even
prior to the workshop, and most of the participants were provoked by their individual results. To use
an audit can create a space for reflection that might contribute to more sustainable practices
(Hargreaves, 2011). When faced with the need to decrease CO2e emissions, from their individual
results to the goal of 0.6, some of the participants felt frustrated as they did not know what they
could possibly do to reach such a low level. However, as the workshop continued, it was clear that
the individual assessment had caused reflection of possible futures, with new things found even
whilst keeping links to current everyday lives.
With the second trigger material, it was clear that the co-design approach (which enabled the
participants to first individually reflect and then tell the group about their card selections and
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placements) worked well as a bridge between participants’ present practices (some which might be
lost) and envisioned future possibilities (which in many cases were new found values). The images
also worked to facilitate the transformation from concrete details to bigger and more abstract
pictures. However, some of the images, for example those that caused reflection on war and
totalitarian societies, were simply discarded by some as they were considered too provocative.
When too provocative, the participants could not (or did not want to) connect to the material and
no reflections were initiated. In this case, when the images were too provocative, the trigger
material did not work so well, which is in line with research on climate communication (Kollmuss &
Agyeman, 2002). Some participants got stuck in trying to figure out whether the matrix should depict
what would happen, or what they wanted to happen in the future. Even though this ambiguity could
be hampering, we believe that it is needed, since it can capture both fears and aspirations.
The third trigger material, the posters with deliberately strong headlines, spanned both the
provocative and the affirmative. Some of the headlines pushed the participants quickly into future
possibilities and they had no problems envisioning drastic changes of current regulations, laws and
taxes to enable reaching targets, since this would ensure that they as individuals would not be the
only ones breaking the norm. As many of the required changes are actually uncomfortable and
inconvenient, provocations can be needed for this push. It was clear in the workshop that citizens
desire that policy makers take actions and guide. The headlines also gave rise to many discussions
and to some revelations of new things that might be found in a sustainable future - later displayed
when the participants made their own headlines (trigger material 4). Here some of their concerned
losses related to what they would abstain from in order to save the world for their children or
grandchildren. However, many focused on newly found things, such as more time, more spirituality
and new solutions. For some of the participants it was also difficult to understand how some
suggested practices could possibly be implemented. The struggle to connect visions of desirable
futures with change of existing everyday practices, and the need to understand the complete and
complex implementation, is not uncommon for those who are not used to creative thinking and
creative processes. We can also see that the trigger materials one by one might not help in bridging
the tangible-present-local to the abstract-future-global, but in unison they helped the participants,
in different ways, to make movements in time, place and possibilities.

7. Conclusions

In this project we have, through practice-based design research and with a transition design posture,
designed tools that we believe can be useful to initiate dialogues and reflections on the future. We
can see that the trigger materials worked well as research devices, and that they managed to, if not
bridge, at least allow for a co-existence of provocative and affirmative approaches.
This research project has had its focus on Sweden and we have carried out just one workshop in
Stockholm – we have had no ambition of painting a complete picture of all possible images of
futures people might have. Moreover, we have developed only one set of trigger materials. We see
great potential for developing different trigger materials that could be tested in different types of
workshops, and to change the type of people participating. It could be interesting to conduct
workshops with those in power positions, like politicians and authority leaders. We believe that a
further development of the trigger material presented in this paper could be useful as workshop
material in, for example, non-profit organisations or study circles, where there could be interest for
creative explorations of lost and found.
It is clear that there is a discrepancy between the actions needed to reach the target for a
sustainable energy system and the images people have of their existing and future energy use. Even
so, people in Sweden are willing to engage in issues around transitions but many do not know what
to do or where to start. We believe it is important to widen the horizon to help people understand
that an energy system is not set in stone, and that many different futures are possible.
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Transitions toward more sustainable mobility are necessary and involve changes in complex
constellations of mobility-related practices. To understand opportunities for moving in this
direction, there is a need to explore both the consumption side of sustainable mobility practices and the perspective of stakeholders that provide products, services, infrastructures, and
policies required for such practices. This article contributes to a discussion of critical aspects
of sustainable mobility practices in relation to the responsibilities and concerns of stakeholders with power to influence these practices. We present four sets of design concepts for supporting car-free living which were formulated and co-created based on a practice-oriented
analysis of a one-year study of three families in Stockholm, Sweden that replaced their cars
with light electric vehicles. The design concepts bring forward elements of sustainable
mobility with a focus on: trying out new mobility practices, cycling infrastructure, childfriendly public transport, and transporting stuff. Furthermore, we discussed the concepts
with public and private sector stakeholders and examined their interests in particular practices. Also considered are how the responsibilities of different stakeholders may clash. Finally,
we suggest that practice-oriented design concepts can support discussions and increased
knowledge about responsibilities and potential conflicts related to sustainable practices, as
well as provide means for supporting learning about sustainable practices among decision makers.
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Introduction
The use of cars contributes to a significant part of
global carbon emissions. In addition, automobiles
cause local problems such as air pollution, with
negative health impacts and congested cities. At the
same time, the car offers, in some aspects, a convenient and personally adaptable mode of transport,
allowing its users to travel independently. Over
time, this capability has become part of a complex
‘system of automobility’, where autonomous movement is expected and users become increasingly
dependent on cars (Urry 2004). While transitions to
more sustainable systems of mobility are clearly
needed, they are challenging to govern. Shove and
Walker (2010) suggest that to understand patterns
of mobility and to address their environmental
impacts, governments need to consider mobilityrelated practices and how they are connected over
space and time.
Several researchers suggest advanced practice theories as useful for understanding various forms of
consumption and changes toward more sustainable
CONTACT Hanna Hasselqvist
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KEYWORDS
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consumption (Spaargaren 2003; Warde 2005;
Hargreaves 2011). Sustainable practices are formed
not only by lifestyles, but also by systems of provision and as such individual actions are directly
related to socio-material structures (Spaargaren
2003). A practice approach to consumption supports
a shift in focus from individual responsibility for
making sustainable choices for the recognition of
how materials and structures influence routines in
everyday life (Kennedy, Cohen, and Krogman 2015).
Addressing the unsustainability of consumption
consequently requires an understanding of the configurations and possible reconfigurations of unsustainable (and sustainable) practices. Shove, Pantzar,
and Watson (2012) conceptualize practices as comprising elements of meaning, competence, and materials, which are linked within and among practices.
For the case of mobility, the car is a material element that is intertwined in various practices, such as
commuting to work, visiting friends, and going
shopping. These practices form bundles or complexes in which the practices are connected and
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influence each other, for example, by the design of
infrastructure for mobility (Shove, Watson, and
Spurling 2015).
Interventions into mobility practices, with ambitions to make them more sustainable, can take various forms with different impacts on the practices
themselves. Spurling and McMeekin (2015) present
a framework of three types of interventions: recrafting practices, substituting practices, and changing
how practices interlock. First, recrafting mobility
practices with the aim of making them less resource
intensive could include policies that encourage the
replacement of petrol-fueled automobiles with electric-powered cars. While this technological change
can reduce the environmental impact of automobile-dependent practices, it does not challenge practices of driving or mobility demand. A strategy
predicated on the substitution of practices seeks to
replace unsustainable practices with more sustainable alternatives, for example, by taking measures to
make car commuting less attractive and at the same
time render travel by bicycle more attractive.
Finally, changing how practices interlock requires
interventions into multiple practices and reconsideration of needs for mobility, including consideration
of questions such as where to work and how to
do shopping.
In studies of consumption practices, the focus is
often on understanding unsustainable practices, but
it can also be valuable to explore positive aspects of
sustainable practices (Spaargaren 2011). In keeping
with this idea, we have investigated practices related
to car-free living through a study of three families
in Stockholm, Sweden, that replaced their cars with
light electric vehicles for one year. Stockholm has a
widely used public transport system, which is the
dominating mode of travel for commuting trips.
Nevertheless, and despite goals intended to reduce
car use, overall automobile reliance is increasing in
the city (Stockholms Trafikkontor 2017). However,
for many people living in the Stockholm area, it
would in theory be feasible to shift their mode of
transport for commuting trips from cars to bicycles.
It has been estimated that about 30% of car commuters in the metropolitan region could travel by
bicycle to work in less than 30 minutes (Johansson
et al. 2017). While this substitution of practices may
seem rather straightforward, reducing car ownership
and overall automobile use is a much more complex issue.
Addressing sustainable consumption in a meaningful way needs to be a collective effort that targets
the design of various aspects of practices (Røpke
2009). Such an undertaking requires the involvement of many stakeholders including governments,
companies, organizations, and citizens. However,
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the power to influence elements of practices may
not be equally distributed among stakeholders and
their efforts may have different reach over space
and time (Sahakian and Wilhite 2014). Furthermore,
the initiatives of stakeholders such as policy makers
or companies are not external to practices, but
rather constitute practices in themselves (Shove,
Watson, and Spurling 2015), and as such, they may
need to be better understood in relation to sustainable mobility (Watson 2012). We should thus pay
attention not only to practices performed by consumers or users of mobility, but also to practices
carried out by providers of mobility services, infrastructures, and policies.
In this article, we address both the consumption
and the provision sides of future opportunities for
more sustainable mobility. With a design-research
approach, we explore car-free mobility practices and
bring insights from a study of car-free families to
public and private sector decision makers. The purpose of this investigation was to probe what future
car-free mobility practices might look like and to
identify opportunities and challenges for different
stakeholders to contribute to the diffusion of these
practices. We describe how we synthesized the families’ experiences of car-free mobility practices into
design concepts – as visualizations of ideas for how
both tangible and intangible elements of prospective
car-free living could be configured into more sustainable mobility practices. The design concepts are
presented together with the outcomes of discussions
of these ideas with decision makers about the challenges and opportunities they face to influence sustainable mobility practices. Finally, we describe
critical aspects of sustainable mobility practices in
relation to the responsibilities of various stakeholders, as well as occasions for using the practice-oriented design for researching different stakeholders’
interests and for supporting their learning about the
consumption side of sustainable practices.

Methodology and methods
We employed a design-research approach in this
study, where the intention was to create knowledge
by applying design methods and creating design
artifacts (Zimmerman, Forlizzi, and Evenson 2007).
For this investigation, we were interested in conceptions about future sustainable mobility practices and
how they could spread. These are complex questions
with no simple answers, and design methods can in
such cases be useful for ‘making sense of the future’
and exploring alternative ways of living (Sanders
and Stappers 2014).
When exploring possible futures, participatory
and transdisciplinary approaches can be useful to
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Figure 2. Workbook with text and pictures mapping out various elements of car-free mobility practices.

Figure 1. The car-free families with their light electric vehicles: a scooter (top left), a four-wheeled motorcycle (top right), a
cargo bicycle (bottom left), and a bicycle (bottom right).

open up plural possibilities for development
(Robinson 2008; Stirling 2011). As Robinson argues,
transdisciplinary approaches, where research participants are involved in the studies, are particularly
appropriate for addressing sustainability challenges.
A key characteristic is to work around an issue such
as automobile-dependent practices in a problembased way. In Robinson’s view, the engagement of
research participants in transdisciplinary investigations involves considering them as collaborative
partners – rather than audiences or target groups –
who are involved in both making and interpreting
the data. Accordingly, we used a participatory
approach for both collecting data and generating
possibilities for future sustainable mobility. Our
research participants included families that lived
without their cars for one year, a design agency to
capture the respondents’ experiences in the form of
design concepts, and decision makers and other
stakeholders invited to further generate and discuss
future possibilities for more sustainable mobility.
Including research participants in the early stages of
a design process can also be useful when bridging
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insights from the analysis stage to the generative
stage of creating design concepts from which others
can learn (Sanders and Stappers 2012).
In addition to taking a participatory approach,
we applied practice-oriented design methods by
using practices both as a unit of analysis and as a
unit of design (Kuijer, De Jong, and Van Eijk 2008).
We used practices as a unit of analysis by enforcing
the emergence of new and more sustainable mobility
practices and analyzing their compounding elements
and linkages. We subsequently used practices as a
unit of design by reconfiguring these elements, in
combination with new ones, into design concepts
for more sustainable mobility.
Our investigation of future sustainable mobility
practices has been part of a research project entitled
‘A Car-Free Year’ where we first studied three
Stockholm families with children that replaced their
cars with light electric vehicles for one year (see
Figure 1). We received applications from 74 families
that wanted to participate in the project and, to capture a variety of mobility challenges, we selected
three households with different living situations for
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the study. The families had children of varying ages
(2–15 years old) who were engaged in different types
of after-school activities. Two families had summer
houses. One family lived in a detached house while
two lived in apartment buildings. All of the families
lived in different areas of Stockholm. We met with
the families once each month for interviews in their
homes to discuss their experiences of car-free living.
They also kept travel diaries and the written
accounts were used during the interviews to trigger
discussions about their car-free experiences. Using a
practice-oriented analysis grounded in the families’
accounts, we designed in collaboration with the
household members and a design agency concepts
for car-free living. Furthermore, we discussed the
concepts with decision makers within the public and
private sectors with the aim of identifying strategies
that could be implemented in Stockholm to encourage more families to adopt car-free lifestyles. In this
article, we focus on the later stages of the research
project, the concept design, and the stakeholder discussions. More information about the families’ experiences during the car-free year can be found in our
previous work (Hasselqvist, Hesselgren, and Bogdan
2016; Hesselgren and Hasselqvist 2016).
Analyzing car-free practices
The car-free year study can be seen as a disruptive
intervention where automobile-dependent practices
were reconfigured into new ‘proto-practices’ (Shove
and Pantzar 2005), in which old elements of a practice were combined with new ones. The reconfigured and more sustainable mobility proto-practices
were analyzed to understand the elements and their
links based on the families’ experiences. While our
focus was on automobile-dependent and car-free
travel practices, these modes of mobility were
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bundled with other practices such as shopping and
socializing. These bundles of practices were specifically identified and deconstructed with the intention
to reconstruct new and more sustainable alternatives. As part of this process of deconstruction and
reconstruction, we used the framework The
Contextual Wheel of Practice (Mose Entwistle et al.
2015). This tool builds on Shove, Pantzar, and
Watson’s (2012) division of elements into materials,
meanings, and competences, but it splits material
elements further into near materiality and infrastructure. This distinction was useful for our analysis
as infrastructure is a very explicit component
of mobility.
Designing concepts for car-free living
When designing concepts for more sustainable
mobility based on the experiences of the car-free
families, we used practices as a unit of design. To
support the integration of practices in the generative
design work, we created a workbook mapping out
different elements of the respondents’ practices and
whether they were related to positive or negative
experiences (Figure 2). The practice-oriented workbook provided strategic guidance for the design process in which we focused on suggesting reconfigured
practices by removing or replacing elements associated with negative experiences and highlighting elements associated with positive experiences. At this
stage, a design agency was involved in the creative
work of concept generation. Furthermore, in line
with the participatory approach, the families took
part in two workshops where we and the design
agency generated possibilities for more people to
shift to car-free living. In these events, the family
members were encouraged to discuss details of their
present car-free life, to reflect on their recent past

SUSTAINABILITY: SCIENCE, PRACTICE AND POLICY

experiences, and to create and imagine future alternatives to car use that would also be viable for
others. We also arranged workshops together with
experts from the public sector (the Swedish
Transport Administration) and the third sector (a
nongovernmental organization (NGO) focused on
promoting more sustainable mobility) to further discuss and develop the design concepts. In addition,
we produced a 7-minute video in which the families
told their car-free year stories.1 We enlisted a professional documentary filmmaker for this assignment and he was given specific instructions to
highlight the concrete details from the families’
everyday contexts.
Discussing sustainable mobility practices
In the final stage of the study, we used the design
concepts to discuss the experiences of the three
Stockholm families of adopting more sustainable
mobility practices and opportunities to support carfree living on a larger scale with decision-makers
who influence, or could influence, mobility practices
in the city. The concepts were considered in various
contexts, including political gatherings, NGO meetings, and business workshops during 2016 and 2017
as we were regularly invited to discuss car-free living. As part of the research project, in 2016 we
organized three stakeholder meetings with decision
makers from the public and private sectors. Public
sector representatives included local government
officials and politicians from the city of Stockholm
(in total 7 participants) with responsibilities for
transport and environment and with one politician
from the national government at the Ministry of
Environment and Energy. Within the private sector,
we met with one human-resources representative at
a large company (more than 12,000 employees)
responsible for an internal sustainable mobility project. We were interested in meeting with these
stakeholders because they had, in different ways, the
power to influence people’s mobility practices and
currently worked on developing initiatives and policies related to alternative mobility options.
Furthermore, they were all interested in sustainable
mobility and thus highly engaged in the results of
our research.
During each of the three stakeholder meetings,
we first introduced our project by showing the 7minute video featuring the car-free families. We
subsequently presented the sustainable mobility concepts together with descriptions of key insights from
the car-free year study. This was followed by discussions on how these concepts related to the work
and roles of the different stakeholders. The meetings
were audiorecorded and transcribed. We analyzed

316

5

6

H. HASSELQVIST AND M. HESSELGREN

the interview material with a specific focus on
opportunities and challenges for the participants to
influence car-free practices.

Results
In this section, we present the concepts for supporting car-free mobility together with key insights from
our study. The concepts include a range of different
types of design: from policy and infrastructure to
products and services. They should not be regarded
as proposals for implementation but rather as illustrations of potential configurations of meanings,
competences, and materials pertaining to various
car-free practices. The concepts are divided into
four sets with the themes: (1) trying out new mobility practices, (2) cycling infrastructure, (3) childfriendly public transport, and (4) transporting stuff.
Each set is followed by the perspective of stakeholders who could possibly influence elements of carfree mobility practices.
Trying out new mobility practices
Many families that applied to the car-free year study
expressed a desire to eliminate their cars while they
at the same time were concerned about how to
manage everyday life without a personal or household automobile. For the three participating families, the study supported them in forming new
mobility practices that they eventually came to consider as normal. Without such assistance, the prospect of selling her or his car is likely to have been
regarded as a big leap and investing in a light electric vehicle, on top of the expenses of owning an
automobile, would have been too costly. Therefore,
our first set of concepts presents ways of supporting
people who are experimenting with new mobility
practices without the need to make a significant
investment or definite commitment (Figure 3).
Central to the idea is a product-service system
with light electric vehicles, such as electric cargo
bicycles that can be leased from workplaces in a
similar manner as cars, where a monthly fee is
deducted from the salary as part of employee-benefit
schemes. The leasing contract is connected to service partners – for instance, local bicycle shops –
that can provide relevant expert knowledge (e.g.,
how to make winter cycling pleasant and safe), as
well as hands-on support with changing to winter
tires or repairing the bicycle. Finally, to further
facilitate car-free mobility practices in the longer
term, one concept introduces a reward system in
which cyclists collect points that can be used to pay
for related services, such as fixing a flat tire. This
arrangement can be viewed in relation to congestion
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Figure 3. Concepts for trying out new mobility practices. A product-service system leasing scheme for light electric vehicles
(top left), which includes repair services (top right) and cycling points that can be used to pay for services (bottom).

charges for cars that are already implemented in
Stockholm and involve the imposition of a fee on
automobile use in central parts of the city. The bicycling-points concept suggests that, in addition to
taxing the use of unsustainable modes of transport,
mobility practices that are beneficial for society –
both from environmental and health perspectives –
could be rewarded.
During the concept discussions, the company
representative expressed interest in offering bicycles
to employees, but the company had already invested
in other, higher-priority, mobility solutions.
Although our intention was to discuss how workplaces could assist people interested in trying out a
car-free life in general, the company representative
was mostly concerned about supporting commuting
trips, both in terms of being an accessible and
attractive workplace for people living in Stockholm
and of making it easier to get to and from the
workplace in a more sustainable way. The company,
therefore, implemented a dedicated bus for employees and promoted a car-sharing app developed by a
group of employees.
The local government representatives considered
the municipality of Stockholm as a potential testbed
for mobility interventions and suggested that they
could arrange a car-free week for their employees.
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Beside this idea, the discussion here mainly focused
on how to pragmatically support people who were
trying out new mobility practices. The concepts
touch upon the responsibilities of a large number of
different stakeholders and, when considered as proposals for implementation, they may be in conflict.
The local government representatives commented
that ‘taxes are state [national] business’, which
would make the concept of congestion charges
(taxes) and bicycling points impossible for a local
government to implement on its own. They also
highlighted that costs and potential benefits, such as
reduced healthcare expenses from increased bicycle
use, could be unevenly distributed among different
stakeholders: ‘What the City of Stockholm invests
will not come back to Stockholm in money, it might
rather be the Stockholm region [in charge of healthcare] that gets a better economy if the public health
is improved’.
Nevertheless, the Stockholm municipal government has found other ways to support people who
would like to experiment with new cycling practices.
For instance, during the winter of 2017–2018, it
assisted citizens who were interested in trying out
winter cycling by providing both practical help with
seasonal tires and knowledge useful for cycling at
this colder, darker, and sometimes snowy time of

SUSTAINABILITY: SCIENCE, PRACTICE AND POLICY

7

Figure 4. Concepts for cycling infrastructure supporting car-free mobility including bicycle highways (top right and left) and
road signs specifically designed for cyclists (bottom left). Alternatives values of mobility, such as the opportunity to take a
scenic route, is highlighted both in road signs and in technology for travel planning (bottom right).

the year. The focus was, however, on commuting
practices rather than replacing the car, which is in
line with the city’s goal of increasing bicycle use to
15% of all rush hour trips by 2030.
Cycling infrastructure
One overall change for the car-free families was that
they all traveled more by bicycle: either with regular
bicycles, electric bicycles, or electric cargo bicycles.
The children either used their own bicycles, by
themselves or accompanied by their parents, or
were carried in the boxes of the cargo models.
However, the bulky cargo bicycles did not always fit
on the bicycle paths and traffic lights that needed to
be pressed were not designed for models with a box
mounted in the front. Furthermore, automobile traffic and other cyclists who traveled at high speeds or
ignored rules sometimes made the use of urban
bicycles feel unsafe, particularly when accompanying
children. The first two concepts address this problem through the introduction of ‘bicycle highways’,
already in use, for example, in Copenhagen, with
space for cargo bicycles and cyclists of different
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speeds (Figure 4). One aspect of the concept is that
by making it clear that the infrastructure is designed
for bicycles, cyclists can also be expected to adhere
to the rules to a greater extent. This is complemented by a concept with dedicated road signs for
cyclists, extending beyond today’s bicycle-path signs
and also displayed in Figure 4. The information not
only focuses on practicalities like directions and
warnings, but also on highlighting positive aspects
of bicycle travel, such as the opportunity of taking a
scenic route. To enjoy an attractive route on the
way to work, or simply to be outdoors in the daylight, were some of the reasons why the participating families appreciated traveling by bicycle rather
than by car. The final cycling concept pictured in
Figure 4 incorporates these types of values as digital
tools for travel planning which customarily focus on
optimizing trips based on time or distance.
Although cycling with children was an important
part of the story connected to the concepts, youngsters were rarely mentioned in the discussion about
cycling. For cycling as a commuting practice, the
focus was naturally on employees. The company
representative reported that many of the firm’s
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employees cycled to work, and in her experience,
they often traveled longer distances than expected:
‘But those cyclists who make their voices heard, are
those with at least 20 kilometers to work. They
don’t think it is worth biking if the distance is too
short’. The representative from the Swedish
Transport Administration also commented on the
practice of cycling to work as a form of exercise
which has spread in Stockholm over the past few
years. She noted that these individuals, described as
typically being men with expensive bicycles, are the
ones who are the loudest voices in the public debate.
It is, however, problematic if this debate has an
overly narrow focus on what cycling is and for
whom it is a viable travel mode. Different cycling
practices have varying meanings or values and they
also have distinctive requirements with respect to
cycling infrastructure. For bicycle commuters who
travel long distances and regard this mode as an
opportunity to exercise, going fast with a limited
number of stops might be a central consideration. In
contrast, for parents accompanying children, welldesigned cycling infrastructure should enable a slow
pace and provide a sense of safety. In the same way,
the types of bicycles that people envisage affects
shared ideas of what cycling is and what is required
from the infrastructure. However, the local government representatives reported that the public office
implementing and maintaining Stockholm’s cycling
infrastructure was already struggling to provide facilities for regular bicycles which made them doubt that
they could manage to accommodate the specific
requirements of cargo bicycles or electric bicycles.
The local government representatives could also
see risks in focusing on new types of bicycles such
as cargo bicycles: ‘I’m thinking if it couldn’t be that
you can scare people because they think that if
you’re going to do this you have to have a box bike.
You have to have something bigger and longer.
That you push away what people are used to and
what might be simpler and has worked before.’
From a perspective of commuting practices, larger
bicycles may indeed not add much value unless they
are needed for dropping off children on the way to
work. However, from the vantage point of displacing the car, we found in our study that cargo
bicycles could replace many car trips that would not
be possible to supplant only with a regular bicycle
(Hasselqvist, Hesselgren, and Bogdan 2016).
Child-friendly public transport
Before the car-free study, the families frequently
used their cars for taking their children to sports
activities. Without a personal automobile, they
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either arranged for rides with other families (notably
without being able to return the favor) or the children traveled by themselves via public transport.
However, even though the families found that this
alternative worked reasonably well for the children,
other parents questioned this choice and insisted on
driving the children home after practice sessions.
This outcome prompted one of the parents in the
study to doubt the safety of public transport. This
was not an unreasonable determination because it is
not obvious from the design and communication of
public transport services in Stockholm that children
are welcome to travel by themselves, which the first
two concepts (see Figure 5) address with a childcentered redesign of busses and subway trains. The
first concept includes dedicated seats for children in
the front of the bus, with easy access to the driver
in case they need support. Similarly, the second concept has a section of the subway train designed for
children and ‘child-friendly’ staff on the platform.
The final concept detailed in Figure 5 addresses the
expectations of car use for sports activities through
a shared, digital public transport pass for sports
teams. The pass can be used by different parents to
take several children to athletic events by public
transport and in this way contribute to ride-sharing
without having access to cars.
While many of the concepts during the discussions triggered personal reflections about mobility
practices, respondents raised their ideas for childfriendly public transport almost exclusively from the
perspective of their own personal experiences rather
than in relation to their professional roles.
Encouraging children to take public transport, or
other more sustainable modes of travel, was to a
great extent perceived as a parental responsibility.
For instance, the company representative described
how she used to persuade her children to go by
public transport. This mode was supported by one
of her children’s sports teams where the team leaders traveled together with the youngsters by public
transport. In this case, the team leaders did not
assume that all children would be driven by car to
the activities. However, in Sweden it is common for
parents to drive their children both to school and
after-school activities, which was criticized by the
national politician who participated in our study:
‘You know people drive 13-year-olds a distance that
would be 25 minutes of walking – that’s nothing.
And then you have built in a behavior that is completely unsustainable’.
Both in our study of the car-free families and
during the concept discussions, respondents closely
associated the travel practices of children with their
opinions about what it means to be a good parent.
This relationship is, however, not necessarily
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Figure 6. Concept for connection of home delivery of goods with transport of waste away from the home.

Figure 5. Concepts for child-friendly public transport: dedicated seats for children travelling by bus (top left), friendly staff
supporting children in the subway (top right), and a digital public transport pass for sports teams (bottom).

straightforward. On one hand, good parenting might
involve safely taking children to sports activities by
car and possibly assisting other families by sharing
the task of driving. On the other hand, a good parent might teach her or his children healthy habits of
walking or cycling or help the youngsters to ‘grow’
by gradually introducing them to using public transport on their own. This distinction is related to various norms around mobility, which we deliberately
aimed to question in many of the concepts.
However, while researchers might be free to discuss
norms, the national politician stressed that it is not
strategic for politicians to do the same. This individual noted that, ‘To sell this [concepts for car-free
living] I shouldn’t talk about norms. Then I’ll end
up in the news and they will say that you shouldn’t
tell us how we should live our lives’. Nevertheless,
the respondent did appreciate how the car-free
mobility concepts could fit into the existing national
transport strategy which has a four-step principle
for development. According to the plan, the steps
should be prioritized in the following order: (1)
rethinking mobility needs, (2) optimizing existing
infrastructure, (3) rebuilding existing infrastructure,
and finally and only if there is no other option, (4)
building new infrastructure. Questioning norms
could be regarded as a way of rethinking needs for
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mobility and considering actions that influence
mobility demand in terms of both number of trips
and transport mode.
Transporting stuff
Transport is not only necessary for moving people
between places but it is also essential for conveying
stuff. During the car-free year, the families in the
study used delivery services for items such as groceries, home-renovation materials, and household
appliances. There were many options available to
facilitate home delivery, often at low or no additional costs, but when things needed to be moved
away from the home, the options were fewer and
more expensive. The concept for transporting stuff
connects home delivery with the removal of recyclable or bulky waste from homes (Figure 6).
The local government representatives were
involved in a large sustainability project in which one
objective was to explore how home delivery could be
supported by storage containers with cooling capacity
for groceries. However, since the families in the study
reported that home delivery worked effectively and
there was already strong commercial interest for
improving these services, it could be more useful for
the city to spend its resources on developing new
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options for recycling and waste management.
Stockholm’s municipal government is in charge of
recycling bulky waste, which mainly takes place at
recycling stations, often located in the suburbs, and
to which people normally need to drive. In addition,
the city has mobile recycling stations that visit mainly
the central parts of the city, and the local government
representatives explained that they were looking into
possibilities to extend this service to the city’s outer
districts. Recyclable packaging, however, involves
other stakeholders and it has been difficult for the
city to influence the availability of facilities for these
materials. In the future, new services based on
notions of a circular economy may increase commercial interest in and responsibility for the entire life
cycle of products (Ghisellini, Cialani, and Ulgiati
2016), including waste management, and supporting
these alternatives could be a way for policy makers to
indirectly facilitate more sustainable mobility.

Conclusion
In this concluding section, we consider the concept
discussions with decision makers and highlight
insights important for the support of future sustainable mobility practices, with a particular focus on
the conflicts that may prevent action. Furthermore,
we discuss how practice-oriented design concepts
can support deliberations around responsibilities for
more sustainable mobility as well as provide means
for decision makers to learn about sustainable practices from the perspective of ordinary people.
Commuting practices or car-free living
Efforts to reduce car use have implications for many
practices and some of them notably receive greater
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attention than others. Commuting was such a practice that received significant emphasis during the
concept discussions in our study, despite being only
one of many practices mentioned in the stories of
our respondent families. There is also an increasing
number of business and municipal initiatives in
Sweden that aim to promote more sustainable
modes of commuting. Commuting may be of interest for stakeholders since it is a rather straightforward case of substituting a more resource-intensive
practice with a less resource-intensive alternative
(Spurling and McMeekin 2015). However, while
attention to commuting practices can be crucial for
reducing some types of car use as well as for very
immediate problems such as congestion and local
air pollution, it is also important to recognize that
addressing this form of travel is not the key to support car-free living – at least not in Stockholm and
similar urban regions. In a city with a well-functioning public transport system, it is generally easy to
commute to work without using a car. Rather, it is
practices of more occasional character, for example,
related to taking children to sports activities, going
to a summer house, visiting family, or managing a
house, that require the use of cars. However, when
an automobile is readily accessible, it may be used
for more trips than what is perceived as absolutely
necessary (Hasselqvist, Hesselgren, and Bogdan
2016). Furthermore, when the fixed costs of car
ownership are pre-paid, alternatives to automobile
use, such as train trips, may be regarded as expensive compared to the cost of fuel.
When designing the concepts for our study, our
ambition was to emphasize car-free living rather
than changed commuting practices. However, we
could have further stressed the complex bundles of
practices related to mobility by including more
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practices related to less regular trips and leisure
activities. Since much of the focus of decision makers already is on commuting practices, there is a
need to balance this emphasis by highlighting other
aspects of automobile dependency to support discussions of car-free living.
Challenges of responsibilities
One reason why commuting practices are addressed
to a greater extent than many other automobiledependent practices may be that these practices are
less controversial for stakeholders compared to those
related to vacations or children’s sports activities. It
may be less acceptable for governments or companies to express responsibility for aspects of practices
that are considered personal or private (Strengers
2012). This interpretation has parallels to challenges
of addressing norms and values related to different
lifestyles, which was mentioned by the national politician in our study. However, even if certain topics
are sensitive for some stakeholders to discuss, it is
important that these less articulated elements of
practices are understood and made more explicit.
Since elements are linked and influence one another
(Shove, Pantzar, and Watson 2012), there are risks
of, for example, reinforcing norms underlying
unsustainable practices through the design of infrastructure, services, and products if politically awkward topics are not discussed. When grappling with
change, it is also useful to remember that what is
personal or sensitive is not inherent in a practice
but rather a determination that arises out of socially
constructed processes that vary across contexts and
over time.
Another aspect of responsibility revealed in our
study was that many of the design concepts
appeared challenging to implement due to dependence on a wide array of stakeholders. While our
intention was not to suggest that these concepts
should be effectuated in the exact form in which we
presented them, they included important elements
of sustainable mobility practices that particular
stakeholders had distinct opportunities to influence.
Thus, the practice-oriented design concepts were
useful for considering and mapping responsibilities
related to supporting future mobility practices.
Furthermore, the discussions highlighted central
conflicts among responsibilities, such as the tension
between investments in cycling infrastructure (a
responsibility of the local government) and subsequent health benefits that might ensue (related to
responsibilities of the regional government). Since
collaborative efforts are needed to address sustainable consumption (Røpke 2009), it is important to
be aware of potential friction among the
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responsibilities of different stakeholders. Practice
theories can be useful to understand organizational
dependencies (Feldman and Orlikowski 2011) and
further analysis could point to necessary actions.
Not only is practice theory useful for getting a better
grasp of the issues, but we also contend that there
are opportunities to specifically use practice-oriented
design concepts both to reveal these organizational
conflicts and dependencies and to support discussions directly among stakeholders.
Learning through practice-oriented design
We generated the practice-oriented design concepts
with the purpose of bridging the configurations of
sustainable mobility practices from the grounded
micro-dynamics in the families’ car-free year to
decision makers with possibilities to influence
mobility practices. To act as bridging devices, we
designed the concepts by deconstructing the families’ past experiences of the car-free year and then
reconstructing them into future opportunities for
car-free living. In this process, we strategically balanced the design choices for the concepts to support
bridging [for more details, see (Hesselgren,
Hasselqvist, and Sopjani 2017)]. For example, we
combined an abstract visualization style for the concepts with the concrete details of the family members in the video. We selected the former approach
to communicate that the design concepts were
‘unfinished’ and should rather be treated as suggestions on which to build while the purpose of the
video was to convey the actual lived experiences of
the families. As we discussed the concepts with decision makers, they were brought into the present to
describe current possibilities to influence mobility
practices and their existing responsibilities. When
researching complex issues such as sustainability, it
is important to not only explain how things are but
also to open up discussions of possible futures
(Robinson 2008; Stirling 2011). With the intention
of serving as prospective scenarios, we deployed the
concepts to engage the decision makers in generating future possibilities by opening up spaces for discussions of how more sustainable mobility could be
organized. Thus, working with the practice-oriented
design concepts supported us in learning about sustainable mobility practices in all three temporalities
– past, present, and future – on which we elaborate below.
First, when we used practices as a unit of analysis
to deconstruct the car-free proto-practices that the
families formed during the car-free year, we learned
from their past experiences. While the respondents
actively tested car-free living, they also reflected on
their new practices, encouraged by research devices
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such as the travel diary and the contextual interview. This ‘reflection in action’ (Schön 1983), or
‘experiential learning’ (Kolb 1984), created both new
knowledge about the concrete experiences of the
family members and general insights into car-free
living. As practices are linked in complexes and
bundles (Shove, Watson, and Spurling 2015), studies
of practices may result in an overwhelming number
of practices, elements, and linkages to analyze. With
our one-year study, we had many potential directions to take when reconstructing sustainable mobility practices and creating the design concepts. When
prioritizing which insights and opportunities on
which to focus, we chose to primarily address practices, as well as elements of practices, that were connected to strongly positive or negative experiences,
such as the joy of taking a beautiful bicycle route
and the awkwardness of repeatedly having to ask
other people for help with rides to sports activities.
With this information, we aimed to support discussions not only of concrete material aspects of practices, such as what is the suitable width for a bike
path, but also of more abstract elements of practices
such as norms and emotions.
Second, when we used the design concepts in discussions with decision makers, we learned about their
present situations as the concepts triggered reflections
around sustainable mobility practices and revealed
potential conflicts related to professional responsibilities of supporting these ideas. On one hand, obligations connected to material elements, such as cycling
infrastructures, were easier to discuss as they were
less provocative and more in line with what the decision makers expressed they could influence. By contrast, accountability for elements belonging to shared
meanings, such as encouraging alternative norms to
develop, were more difficult to engage because they
raised more challenging issues, particularly if the
norms were related to personal aspects of life rather
than to commuting to work. On the other hand, certain parts of meanings, most notably regulations and
rules, were clearly within the ambit of the decision
makers. However, when the concepts were too
unconventional, such as rewarding points to cyclists
as inverted congestion charges, they were simply dismissed as impossible to implement. Important to us,
but difficult at this stage, was to identify what was
not discussed or considered to be responsibilities of
the decision makers. The specific choice of respondents to include in the study, of course, affected our
results and with a more diverse group of stakeholders, we might have found additional opportunities
and challenges to influence sustainable mobility practices. Analyzing what was not discussed and what
were considered to be responsibilities of other stakeholders helped us to identify additional participants
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who would be useful to include in future work on
this issue.
Finally, when the design concepts were discussed
as future scenarios, they acted as ‘learning machines’
that supported further elaborations of potential
futures together with critical self-reflections
(Berkhout, Hertin, and Jordan 2002). The design
concepts both enabled the decision makers to elaborate on possibilities for future sustainable mobility
and provoked them to reflect on their responsibilities for contributing to such futures. For stakeholders working on issues pertaining to urban planning,
the use of scenarios can complement strategic work
such as assessing possible future climate impacts of
selected interventions as scenarios can be designed
to specifically support learning as a process. Kolb
(1984) describes this process as movements in two
dimensions: between having concrete experiences
and turning them into abstract concepts, and
between reflecting on past experiences and actively
testing new ones. Design concepts in the form of
future scenarios can provide support by bridging
between the concrete and abstract, as well as by initiating reflections and encouraging experimentation.
In this study, the concepts, together with the short
video telling the families’ stories in their own voices,
acted as platforms on which the decision makers
could build to flesh out the specific form of more
sustainable mobility practices. The local government
representatives, for example, started to discuss the
prospect of conducting car-free trials at their own
workplace. At the same time, they also reflected in
very personal ways related to their own experiences
on how to persuade children to use public transport.
While the concepts provided everyday contexts that
opened up spaces to generate ideas about future
possibilities, concrete personal experiences sometimes hindered generation of more general ideas.
Even though we tried to strategically balance tangible details on car-free living with more abstract
generalizations to open up for own speculations, it
was challenging to generate future possibilities. It is
imperative to devote careful attention to the design
material – in our case the design concepts – to
stimulate a co-creative discussion that encourages
new options that are salient and workable (Sanders
and Stappers 2012). Another barrier was perception
among the decision makers of limited power to
influence certain aspects of mobility. This obstacle
can be overcome by including in the discussion
stakeholders with very different responsibilities.
To conclude, we find the practice-oriented design
approach helpful for learning about the complexity of
car-free life and sustainable mobility practices, both
when it comes to the everyday life of people who want
to adopt more sustainable lifestyles and to decision
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making around the systems that structure and enable
these alternatives. Moreover, it is possible to use the
practice-oriented design concepts as ‘learning
machines’ as they bring relevance from sustainable
proto-practices as well as support future making of
provisioning systems for sustainable practices. Further
development of this practice-oriented design approach
could contribute to bridging the sustainability perspectives of ordinary people and other stakeholders for
various types of sustainable practices.

Note
1. The video can be viewed at youtu.be/lYaXuUIXwsw
and is also available as supplementary material to
this article.
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A B S T R A C T

Mobility as a Service (MaaS), where diﬀerent shared modes of transportation are bundled into one easily accessible service, plays an important role in the shift
towards more sustainable transport systems. In this article, we present empirical research with the aim to understand how the barriers to increased shared travel with
MaaS can be lowered. The concept of corporate MaaS (CMaaS) is introduced, and empirical results are presented from a study of CMaaS at a workplace of 14,000
employees in Sweden. The ﬁndings are based on 77 interviews with CMaaS users, performed in four iterative rounds using service design methods. Social practice
theories are used as analytical lens to attempt to understand travel practices in the context of CMaaS. As CMaaS (and MaaS) are socio-technical systems, several
perspectives need to be integrated in order to reach this understanding; all system components, including materials (e.g. the user application, the transport modes),
competences (knowledge of how to use the materials), and meanings (understandings of travel habits, lifestyle choices, and employer relations) need to be analysed.
Through this analytical lens, three barriers to adoption of CMaaS and sustainable transport were identiﬁed: inadequate integration of the internal transport system
with external transport systems; corporate policy, culture and norms that conﬂict with using the services; and system limitations due to laws and regulations. All
these barriers are also relevant for understanding MaaS services in general.

1. Introduction
Shared mobility, e.g. car or bike sharing, has the potential to reduce
vehicle use (Fishman et al., 2014; Martin et al., 2010), congestion
(Wong et al., 2017), and CO2 emissions (Fishman et al., 2014; Martin
et al., 2010). Mobility as a Service (MaaS), where diﬀerent shared
modes of transportation are bundled into an easily accessible service,
has the potential to increase use of shared modes (Ho et al., 2018) and
is therefore a concept that could play an important role in the shift
towards more sustainable transport systems. There are several theoretical concepts and pilots for MaaS, but they have, with few exceptions,
not been turned into real, fully implemented services (Ho et al., 2018).
As Ho et al. (2018, p. 304) note, “the vast majority of this work [MaaS
related research] constitutes think pieces and literature reviews rather
than empirical research”. In contrast, in this article, we present empirical research on MaaS by investigating the outcomes of a Corporate
MaaS system implemented by a Swedish company at an industrial estate with 14,000 employees.
In this article, we deﬁne the concept of Corporate MaaS (CMaaS),
i.e. MaaS in a corporate setting. The investigated CMaaS system oﬀers
internal transport at the work site and, to a limited extent, commuting
services. About twenty-ﬁve percent of the employees were active users
of the CMaaS service during its ﬁrst four months. The results presented
are based on 77 interviews with employees, performed in four iterative

⁎

rounds using a service design approach. We argue that CMaaS has much
in common with MaaS in general, and it is possible to use the learnings
from MaaS in the corporate context to understand MaaS in the general
context. However, there are also some key diﬀerences regarding barriers and opportunities around CMaaS.
There are several potential barriers on the road to increased shared
travel with MaaS, including e.g. demand modelling and understanding,
integration of information from diﬀerent suppliers, governance, and
business models (Jittrapirom et al., 2017; Ho et al., 2018; Pernestål
Brenden and Holmberg, 2017). The workplace setting provides a relationship between the users of the system that can lower the barriers to
shared mobility (Sopjani et al., 2017). As employees travel to the same
destination in the morning and from the same origin in the afternoon,
the potential to match rides is high (Lu et al., 2018). This provides a
good starting point for shared mobility, but there are indications that it
is not enough (Pernestål Brenden et al., 2018). In this article, we investigate the barriers to MaaS usage by studying MaaS in a corporate
setting.
Understanding (and changing) travel behaviour is a complex task
that often requires the involvement of several stakeholders (Banister,
2008). One of the main stakeholders is the user, but to understand them
and their usage of socio-technical systems, it is also necessary to understand how the individual is related to socio-material structures
(Spaargaren, 2003). Using social practice theories as analytical lens, it
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Visual analysis.
Cluster analysis.
Data categorised and analysed in
NVivo, in combination with visual
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5. Results

5. Results

In this section, we present In
thethis
outcomes
section,from
we present
the implementation
the outcomesof
from the implementation of
CMaaS and the results from
CMaaS
the interviews
and the results
with users.
from the
First,
interviews
we present
with users. First, we present
some usage statistics from some
the ﬁrst
usage
fourstatistics
months.from
This the
is followed
ﬁrst fourbymonths.
user This is followed by user
insights from the interviews,
insights
concerning
from the
each
interviews,
of the system
concerning
parts: sereach of the system parts: service application, commutervice
busapplication,
service, shuttle
commuter
bus service,
bus service,
taxi service
shuttle bus service, taxi service
and electric bike service. and electric bike service.
Fig. 2. Quotes from interviews
Fig.
regarding
2. Quotes
thefrom
service
interviews
application.
regarding
Translated
the service
from application.
Swedish to English
Translated
by the
from
authors.
Swedish to English by the authors.

5.1. Usage statistics from the
5.1.
ﬁrst
Usage
four statistics
months from the ﬁrst four months

October 2017

Individual interviews, semi21
5–15 min
Mobility needs, views on sustainability,
structured. Contextual (during
work-life balance.
travel).
November 2017
Individual interviews, semi15
40–60 min
Mobility practices, to work and at work.
structured. Using future scenarios as
Company norms and incentives. Lifestyles
trigger material.
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who used the services very
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allthe
theservices
way to daily
very little,
users all
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interway to daily users (see interview details in Table 1). view details in Table 1).

Mainly car-user and mainly CMaaS-user
categories. Selected from a self-recruited panel of
130 employees.

Analysis methods
Focus area and themes
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duration
No. of
interviews
Input type
Month

Table 1
Interview details including timing, number of interviewees, focus areas, and methods used.
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