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The conference general theme Research Perspectives on Creative Intersections captured
the overall conference spirit. It also reflects the conference planning and organisational
processes which involved the community of international scholars located in different
institutions, faculties, schools and departments.

The interdisciplinary nature of the conference enabled active intersections of scholars
from the fields of design, social sciences and business studies. The mingling of researchers
from diverse disciplines reflects the need for interdisciplinary approaches to research
complex issues related to innovation.

The intersection between emerging and established researchers was an intended aspect
of the conference. The reason was that today’s PhD candidates will drive the future
research. The conference succeeded by attracting significant number of PhD candidates
who represented a third of the conference delegates. This provides a good indication for
the future growth research related to design innovation.

Altogether, 295 authors have submitted: 140 full papers and 31 workshop proposals.
These numbers indicate that a single authored research is no longer the norm. The
intersection which stems from collaboration amongst researchers to undertake and
disseminate research is now becoming the established practice within the design
innovation research.

The 19 conference tracks, for which the papers were submitted, were organised within 7
overarching themes (see Table 1). The track facilitators ultimately shaped the overall
conference scope and direction. The tracks’ topics acted as the focal points for the overall
Call for Papers. Thus, our thanks you go to all the 69 tracks’ facilitators. It was them who
collectively were responsible for the conference programme and we would like to thank
them for their valuable services on the International Scientific Programme Committee.

This work is licensed under a Creative Commons Attribution-NonCommercial-
Share Alike 4.0 International License.
N https://creativecommons.org/licenses/by-nc-sa/4.0/
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Table 1 Conference Tracks

Theme 1) New Models of Innovation

Track 1a. The Interplay between Science, Technology and Design

Track 1b. Interdisciplinary Perspectives and Trends in Open Innovation
Track 1c. FROM R&D TO D&R: Challenging the Design Innovation Landscape
Track 1d. Design creating value at intersections

Track 1e. Desigh management transforming innovation strategy

Theme 2) Product-Service Systems

Track 2a. Capturing Value and Scalability in Product-Service System Design
Track 2b. Service Design for Business Innovation for Industry 4.0

Theme 3) Policy Making

Track 3a. Creative Intersection of Policies and Design Management

Theme 4) Intersecting Perspective

Track 4a. Changing Design Practices: How We Design, What We Design, and Who Designs?
Track 4b. Challenges and Obstacles to the Enactment of an Outside-In Perspective: The Case of
Design

Track 4c. At the Intersection Social Innovation and Philosophy

Theme 5) Methods

Track 5a. Design practices of effective strategic design

Track 5b. Markets and Design: Vertical and Horizontal Product Differentiation
Track 5c. Foresight by Design: Dealing with uncertainty in Design Innovation
Track 5d. Contemporary Brand Design

Theme 6) Capabilities

Track 6a. Building New Capabilities in an Organization: A research methodology perspective
Track 6b. Exploring Design Management Learning: Innovate with 'user' oriented design and KM
perspectives

Track 6c. Design teams in the pursuit of innovation

Track 6d. Designing the Designers: Future of Design Education

Theme 7) Foundations

Track 7a. Pioneering Design Thinkers

We would like to also thank the over 150 expert reviewers who provided their valuable
time to provide critical peer feedback. Their service on the International Board of
Reviewers was invaluable as the good quality peer reviews provided a vital contribution to
this international conference. Each reviewer scored papers on a scale of 0 to 10 and
provided critical review comments.

Most papers were reviewed by two people, though some had three or even four
reviewers, and in a very small number of cases only one review was submitted. Total
number of submitted full papers was 140. After the blind peer review process 66 papers
(47%) were accepted and 49 (35%) papers were provisionally accepted as these needed
major revisions, and 25 (19%) papers were rejected.

In making the final decisions about papers, the Review Committee first looked at all
papers where the difference of opinion between reviewers was 4 points or greater and
moderated the scores if necessary. The Review Committee then discussed all papers that
were just under the general level of acceptance to determine outcomes, before finally
looking at any exceptions.
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At the end of the review process 103 (73%) paper submissions were accepted for
presentations of which 95 (68%) were included in the proceedings and 38 (27%) papers
were rejected. Seven accepted papers were presented at the conference as research in
progress and they were not included in the proceedings.

The workshops provided another intersection on how delegates and workshop facilitators
interacted. Altogether, 31 workshop proposals were submitted and 17 (54%) workshops
were accepted by the International Workshop Organising Committee. We would like to
thank the International Workshop Organising Committee members: Katinka Bergema,
Nusa Fain, Oriana Haselwanter, Sylvia Xihui Liu, Ida Telalbasic and Sharon Prendeville for
providing their expertise.

We would like to thank both keynote speakers, Professor Jeanne Liedtka and Mr Richard
Kelly, who generously gave their time to share their insights with the conference
delegates. Their generosity allowed us to offer bursaries to five emerging researchers to
attend the conference. The bursar recipients were selected from close to 40 applicants.
The number of applicants indicates the need to setup funding schemes to allow emerging
researchers to attend international events such as this conference.

The PhD Seminar event which took place a day prior to the conference was attended by
over 100 delegates. The PhD Seminar was chaired by

Dr Sylvia Xihui Liu and Professor Jun Cai. Initially 40 submissions were received of which 36
were presented at the event. The event culminated with a debate organised by the PhD
students who were inspired by the “Open Letter to the Design Community: Stand Up for
Democracy” by Manzini and Margolin (2017). We are grateful to the debate organisers.

The location of the conference in the Jockey Club Innovation Tower designed by Zaha
Hadid at the Hong Kong Polytechnic University has also provided delegates with visible
cultural intersections of a rapidly transitioning major interconnected global city from one
political sphere of influence into another. The conference would not have happened
without the solid work provided by the local organising team which was led by Professor
Cees de Bont and consisted of: Ms Rennie Kan who took up the role of the fixer; Mr Pierre
Tam who in his role as the Conference Secretary tirelessly worked on satisfying at many
times conflicting requirement; Ms Flora Chang who checked and checked again all
delegates registrations; Mr Rio Chan wizard of IT and Mr Jason Liu who provided the visual
direction for the conference.

The Design Management Academy’s international research conference was organised
under the auspices of the Design Society’s Design Management Special Interest Group
(DeMSIG) and Design Research Society’s Design Innovation Management Special Interest
Group (DIMSIG) in collaboration with: The Hong Kong Polytechnic University,
Loughborough University, Tsinghua University, University of Strathclyde, Politecnico di
Milano and Delft University of Technology. The conference was a culmination of two years
of planning and the 2019 conference planning commenced well before the 2017
conference programme schedule was finalised. It is a hope that the conference will act as
a platform to build a diverse community of scholars who are interested to explore and
discuss design innovation practices.
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Co-design is a process in which designers and users collaborate as ‘equals’ to develop
innovative solutions (Bertini & Plumley, 2014). Co-design methods are increasingly used by
professional designers to facilitate and enable users to co-develop innovative solutions for
‘themselves’ (Mitchell, Ross, May, Sims & Parker, 2015; Steen, Manschot & De Koning,
2011). For example, the Design Council is advocating the use of co-design methods to
support the development of practical innovative solutions to social problems such as
increased cost of elderly care and tackling child poverty (Design Council, n.d.). The
involvement of users in developing solutions acknowledges that their take up is
dependent on the ways users create and negotiate meanings of objects and services
(Vossoughi, 2013).

The aim of this track is to shed light on existing co-design practices within the context of
social change and transformation that they enable. The track is particularly interested in,
first, suggesting theoretical and methodological tools that are useful for exploring
collaborative practices, and second, identifying motivations for and conditions of changing
design practices. The 11 articles from 21 authors approach the theme of this track from
various perspectives, highlighting different aspects of change and transformation in
design.

In Design for Circular Futures through Distributed Repair, Giuseppea Salvia and Sharon
Prendeville explore repair activities as a co-design practice, by highlighting the potential of
the distributed knowledge and production systems for repair. Beginning their article with
a discussion on the reasons behind the decline in the repair market, they offer four
scenarios (self-repair, bespoke repair, mass customised repair, mass fabrication repair) in

This work is licensed under a Creative Commons Attribution-NonCommercial-
Share Alike 4.0 International License.
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which design can serve as a strategic tool to foster repair, at different scales and levels of
collaboration (between individuals and organisations), using the power of networks.

Tsai-Ping Chang and Pei-Jung Cheng, in Exploring Consumers' Trust Difference between
Shopping on Website and Mobile App Service Process, focus on the experience of mobile
shopping platforms, which is a common form of shopping today due to the development
of mobile services and mobile internet. In their comparison between shopping via
websites and apps, they particularly address the issue of trust, and based on the findings
collected through questionnaires, they conclude the article with suggestions for future
service providers.

Another article that is interested in the consumers’ emotions belongs to Yuuki Shigemoto.
In the article titled Managing Emotion for a Sustainable Future, the author explores the
possible patterns of consumers’ purchase and ownership. After reviewing various factors
that affect the decision-making process, the article discusses how designing emotional
attachment could encourage sustainable consumption. It derives future implications by
considering sustainable consumption together with technological innovation and
advantage.

In Tracing the Tensions Surrounding Understandings of Agency and Knowledge in
Technology Design, Ruth Neubauer, Erik Bohemia and Kerry Harman examine the dualism
of structure and agency, and identify four paradigmatic forces in production of design
knowledge, which are objective versus subjective and individualist versus participative.
Utilising these forces as an analytical framework and drawing on a comprehensive review
of various conflicting and concepts within technology design processes from the literature
of HCl, sociology and sustainable design, the authors highlight the tensions that occur in
design practice.

In another article that presents a theoretical discussion, FREE Architecture: An
Ethnographic Approach to Architecture Practice, Claudia Sanchez and Victér Coreno
propose digital ethnography as an architectural design model that facilitates collaborative
experimentation, replication and feedback in architectural design processes. They suggest
that this model can serve as a general guide that enables a freer architecture in theory and
practice with adequately realistic, sustainable and deeper connections between the
architectural artefacts, users and the architect whose decisions create the space.

Likewise, in their article Design Practices: Where is the Sense in That?, Felipe Domingues,
Salvatore Zingale and Dijon De Moraes address a theoretical debate on the relationship
between design theory and practice. Posing their questions from the perspective of design
semiotics, they interrogate how to cope with evidence in field research within design
semiotics.

In the article titled Exploring Articulations of Design Activism, Noémi Zajzon, Erik Bohemia
and Sharon Prendeville review emerging issues related to design activism. The article
begins by reviewing the key concepts related to design activism, and presents three case
studies to highlight the need for a dialogue between design activism and its communities.

Tackling The What, How and Who of Social Service Design, Mieke van der Bijl-Brouwer
presents three case studies with the aim of providing insight into design practices for
social services. Making a comparison of these cases the article reveals the complex nature
of social services, highlighting the significance of developing bottom-up, rather than top-
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down, structures within social service organisations, and the need to bridge design and
implementation in social service design. In the final part, in light of these findings, it
delineates some opportunities for improvement of social service design practices.

In Together We do not Forget: Co-designing with People Living with Dementia towards a
Design for Social Inclusion, Marjolein Wintermans, Rens Brankaert and Yuan Lu present a
design process in which cognitively impaired participants are involved in the design of
products and services for themselves. Demonstrating each phase of the co-design process
in detail along with their personal reflections, the authors share their observations
regarding the role of designer in co-design activities as well as the methods and tools used
within the process.

Another article that is empirically based on a collaborative activity is Using Collaborative
Reflection in Service Design Research. In this article Merlijn Kouprie and Soumava Mandal
aim to show how applying a methodology based on collaborative reflection in the
research phase of a service design project enables employees of an organisation to reflect
together and build a common understanding. In a similar way to the previous article, the
authors discuss and evaluate the research tools they have designed for the workshop, and
place much emphasis on their observations as design researchers.

In The Role of Inner Values to Teamwork during Design for Social Innovation, Pratik Vyas
and Robert Young's goal is to identify and verify the inner values that are considered to
play an important role in teamwork during design for social innovation. The paper draws
on a survey (that generates both qualitative and quantitative) with design professionals. In
the conclusions, the authors highlight the context-dependency of inner values, arguing
that the trade-off between inner values is essential, yet requires wisdom and balance by
the designer.
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The Circular Economy (CE) is attracting business, policy and academic
interest through potential monetary and environmental savings, by material
and product lifetime extension. However, it overlooks the role of
consumption in achieving its goals, posing less emphasis on reuse and repair
for instance. Focusing on the ‘inner’ CE loop of repair could unlock
underaddressed potential, especially if developed in conjunction with
emerging sociotechnical changes of distributed production. These are
considered adaptable, flexible and resilient which exploit the power of
networks.

In this paper, we propose that distributed production (through open design)
can be leveraged to foster the wider uptake of repair practice and business.
To this end, four scenarios are represented in which design is a strategic tool
to foster repair, at different scales and level of peoples’ engagement.

keywords: repair; circular economy; distributed production; open source hardware

Introduction

The Circular Economy (CE) is “an economic model based inter alia on leasing, reuse, repair,
refurbishment and recycling, in an (almost) closed loop, which aims to retain the highest
utility and value of products, components and materials at all times” (EPRS, 2016:2). With
a need for economic reformation, the CE sets out a vision for a system of intensified
‘closed loop’ production to extend resource value (EMF, 2013a; 2013b). The CE is an
umbrella concept that seeks a new economy, drawing on theories of the ecological
economics; bioeconomy; industrial ecology; the blue economy; and cradle-to-cradle. Its
success is its alluring premise of ‘win-win’ ideas for a sustainable future, ecological

This work is licensed under a Creative Commons Attribution-NonCommercial-
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modernization theory (Buttel, 2000) that captures the interests of businesses and policy-
makers. For instance, the Ellen MacArthur Foundation — a vociferous promoter of this
model — suggest that by 2030 ‘going circular’ can contribute up to 7% increase in Gross
Domestic Product in Europe and the European Commission forecasts the creation of circa
2 million jobs through CE activities (EMF, 2015).

The CE requires a considerable change in how businesses operate as well as how citizens
buy and use products. It is perhaps surprising that such a challenge to the very core of
how the economy works has gained prominence in national policies globally. The CE has
been prominent in China for many years, most recently through its 11th and 12th ‘Five
Year Plans’ (Su, Heshmati, Geng & Yu, 2013) and Europe has adopted a CE Roadmap
(European Commission, 2015). Yet, concerns about the CE have been put forward from
stakeholders in the environmental community. The European Union’s CE package is
perceived to overemphasise materials (e.g. recycling or upcycling) rather than products
(e.g. through repair). Anderson (2007) has lamented the limitations of closed energy
systems and Reijnders (2008) those of cradle-to-cradle approaches, which they say are not
unequivocally good for the environment. Despite aiming to re-imagine the economy, the
CE is blinkered to the complex role citizens play in driving economic growth through
consumption, which is paramount to whether or not a new economy through a future CE
can be realistically achieved (Murray, Skene & Haynes, 2015; Edbring, Lehner & Mont,
2016).

Activities such as repair, conveyed as the ‘inner loops’ of the CE model, serving products
and parts rather than materials, have the potential to extend the lifetimes of products
while boosting labour (Stahel, 1984). Although systematically addressed in areas like
public infrastructure (e.g. water and energy), for many decades repair activities in
Western societies have been in decline for many years and the system of repair actors is
fragmented. Yet, anecdotal reports tell stories of an upsurge in repair communities,
projects, and interest. Notwithstanding this, these inner loops are neglected in CE debates
(Ghisellini, Cialani & Ulgiati, 2016; Riisgard, Mosgaard & Zacho, 2016) despite an
acknowledged need to support longer product lifetimes.

Here, we describe repair as “a process whereby a faulty, damaged or worn product is
restored to an acceptable or usable condition and encompasses a complex and
fragmented set of activities involving a wide range of organizations and individuals"
(Cooper & Salvia, forthcoming). In this article, we explore how repair activities might be
fostered by leveraging distributed systems, through four future design-driven scenarios.
We place repair at the heart of the CE and explore how new contexts for collaborative
design through distributed production can be a means to enhance repair practices.

The paper first introduces the value and challenges to repair. This is followed by a
discussion on the potential for distributed production (through open design) to contribute
to a repair resurgence. Finally, we speculate on the role of design as an enabler of
distributed repair.

The benefits and limits of pursuing repair
Repair has potential environmental benefits through lower material throughput and waste
(European Commission, 2012, 2015) and as such plays an important role for achieving
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resource efficiency. From a policy viewpoint, repair is a waste management strategy
prioritised over recycling, energy recovery and disposal (European Commission, 2008),
which unlocks a higher (monetary) value (Geyer & Blass, 2010; Mars, Nafe & Linnell,
2016).

Increasing repair activities is expected to foster skills development and increase job
opportunities in many countries (Benton, Coats & Hazell, 2015; Bureau of Labor Statistics,
2016; European Commission, 2015).* Some companies offer repair and refurbishing
services to their clients and several business models that could increase repair
opportunities have been proposed for different products, including electronic equipment
and furniture (WRAP, 2016; FRN, 2015). For instance, the US-based clothing firm
Patagonia is a well-known industrial case pursuing product longevity as a company value,
offering repair support for their products, by either mailing the item back to the company
or through online step-by-step guides for their customers.?

Repair may generate less tangible — yet valuable — benefits such as product variation,
personalization and innovation (Graham & Thrift, 2007), individual wellbeing (Mugge,
Schoormans & Schifferstein, 2005), learning experience (Houston et al., 2016), personal
and community empowerment (Rosner & Ames, 2014), and social cohesion (FRN, 2015).

Today, the “fragmented and complex” nature of repair means fully releasing such benefits
is challenging, because repair involves a wide range of activities and actors, with a
plethora of interconnected elements. Therefore, the successful release of the potential for
repair in a future CE needs to overcome barriers, on multiple levels, such as individual
perceptions and attitudes (McCollough, 2007; Scott & Weaver, 2014), adverse
technological, business and marketing strategies (Cooper, 2010; Riisgaard et al, 2016;
Slade, 2006), local and culturally situated challenges (Rosner & Ames, 2014; Houston et
al., 2016).

Such difficulties contributed to the decline in the repair market over the last decades
(especially for footwear and electronic equipment in Western society), which is associated
by many with a throwaway culture (McCollough, 2009). Encouraged by researchers and
experts for many years, recent policies and governmental initiatives have been attempting
to overcome some of these barriers, namely by regulating the minimum time availability
of spare parts, reducing taxes on repair jobs,? or banning planned obsolescence.?

Top-down initiatives are bound in lengthy processes, which may struggle to be both
sufficiently effective and productive with regards to local diversities and needs. A situated,
adaptable approach to repair has potential to overcome many of these proposed issues;
“the inner circle of the circular economy [i.e. repair] is a local circle, it is for citizens, small

1 http://ifixit.org/blog/3654/one-way-to-create-american-jobs-fix-our-5-million-tons-of-out-of-use-
electronics/

2 http://www.patagonia.com/worn-wear-repairs/

3 https://www.theguardian.com/world/2016/sep/19/waste-not-want-not-sweden-tax-breaks-
repairs

4 http://www.eesc.europa.eu/?i=portal.en.ccmi-opinions.26788;
http://www.dailymail.co.uk/news/article-2976012/France-wants-companies-make-appliances-
longer.html
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companies, community initiatives to reinvent.”> We propose to use a bottom-up
approach, which gives value to — rather than resist or override — local diversity, granularity
and complexity as a lever for diffusing repair. The strategy described in this paper intend
to engage people and their local material and cultural capital more deeply in the repair
journey; co-design approaches and methods appears beneficial for the achievement of
this goal.

Such an approach may appear challenging for both manufacturers and people. On the one
hand, the former have likely benefited from rapid (if not planned) product obsolescence
(Packard, 1961; Slade, 2006). Thus the extension of product lifespans, through
repairability, may sound counterproductive. However, this may also represent a business
opportunity, especially for certain product categories such as electronic devices (Benton,
Coats & Hazell, 2015). Indeed, successful Do-It-Yourself (DIY) repair can build brand trust
and promote brand loyalty (Scott & Weaver, 2014; Sabbaghi, Esmaeilian, Cade, Wiens &
Behdad, 2016).°

On the other hand, laypeople may be uncomfortable with a DIY repair approach, for lack
of skills, time or other resources (e.g. manuals, tools, spare parts). A major attempt to
overcome such difficulties and thereby empower people to repair, has been pursued by
iFixit” — an online platform and community that supports DIY repair of electrical and
electronic devices by providing guides and selling spare parts. Alternatively, designers and
entrepreneurs have been developing devices for accessible, adaptable and appealing DIY
repair that requires low-level skills and emphasises aesthetics. Sugru, Kintsugi or
Woolfiller® represent this new repair practice, which moves beyond the conventional
paths of DIY tools towards making mending a visible aesthetic attribute of a product
(Figure 1).

5 https://therestartproject.org/consumption/we-are-the-circular-economy/

6 http://ifixit.org/blog/4631/ifixit-community-survey-the-results-are-in/

7 https://www.ifixit.com/

8 https://sugru.com; http://www.woolfiller.com; http://humade.nl/products/new-kintsugi-1
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Figure 1 Examples of design-driven DIY repair devices, such as Sugru (top-left, source:
https://sugru.com), Kintsugi (top-right, source: http.//humade.nl) and Woolfiller (bottom, source
http://www.woolfiller.com).

These explorations, however, frame the repair practice as an individualistic one.
Individuals are enabled to mend and repair their belongings in a reshaped way, but with
limited interaction with others. This may inhibit certain people due to skepticism of the
quality of the repair, perceptions of safety risk, low confidence in ability to repair, as well
as the likelihood of abandoning the activity in the face of any hurdles. Expert peer or
professional support may be reassuring, giving confidence to self-repairers (Salvia, 2016).
Therefore, the emerging trend of distributed production and distributed knowledge is
envisaged as an opportunity to support people and overcome resistance towards
repairing, by building collaborations with peers and through interaction with experts.
Codesign methods may help these forms of collaborative repair.

The potential of distributed systems for repair

A new generation of sociotechnical systems has been emerging over recent decades,
called 'distributed systems'; these are constituted by relatively autonomous parts,
scattered yet connected between themselves and in wider networks (Manzini, 2015). The
concept is closely linked to that of ‘Distributed Economies’, which is a direct response to
extreme environmental degradation created by centralised economic systems (Johansson,
Kisch & Mirata, 2005). Such decentralization through,

(t)he distributed model sees infrastructure and critical service systems
positioned close to resources and points of demand. Individual systems
may operate as separate, adaptive units but are also linked within ever-
wider networks of exchange at the local, regional or global level. Each is
tailored to the needs and opportunities of unique locations but has the
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capacity to transfer resources across a wider area (Ryan, quoted in
Manzini, 2015).

These characteristics enable the creation of an adaptable, flexible and resilient system,
which builds on the power of networks to make an optimal use of distributed — although
small — resources.

Distributed systems fostering repair are few, but significant cases exist. Grassroots
initiatives oriented to repair include Fixit Clinic or Repair Café®, which are local,
community-led initiatives of amateurs supporting citizens wishing to repair their items.
These bottom-up initiatives are global, though prominent in industrialised countries, and
capitalize on goodwill to provide valuable services to communities by helping improve
product reparability and longevity (Keiller & Charter, 2014). Through a more collaborative
practice of repair, people are engaged in learning processes and social interaction, which
may enable material resource savings through the extension of product lifespans (Houston
et al.,, 2016), thus contributing to the CE goals and overcoming barriers to repair faced by
individuals at the same time.

More effort is needed to escalate and act on the potential of repair. Engaging a wider
network — or better ‘distributed system’ — of competences and resources could be a
strategy to foster such escalation. Manzini (2015) identifies five main waves of innovation,
which led to the emerging, establishment and convergence of different distributed
systems, up to the wider level of distributed economy. These waves of innovation include
distributed intelligence (or knowledge) and distributed fabrication, which here we
speculate may be valuable for diffusing repair for a future CE.

Emergence of distributed production and consumption

Distributed production includes a range of practices. This can include citizens having the
opportunity to be involved at varying levels and at different stages in the definition of
products, as well as companies restructuring their production systems to decentralized
networks. Distributed production is supported by innovative technologies (e.g. Atkinson,
Unver, Marshall & Dean, 2008), networks of people (e.g. Leadbeater, 2008) and new
business models (e.g. Franke, von Hippel & Schreier, 2006). The shift to distributed
systems was anticipated over thirty years ago (Toffler, 1980), and in essence blurs the
boundaries between producers and consumers (von Hippel, 2005; Leadbeater & Miller,
2004) to reshape conventional approaches of centralised production and innovation
generation (Dickel, Ferdinand & Petschow, 2014; Fox, 2013; Hoftijzer 2009; Srai et al
2016).

Today, we see amateur and expert makers, fabbers, prosumers, DIY-ers gathering in
physical workshops and virtual places to create products, enabled with user-friendly
machines for digital production. The types of activities these workshops (also called
‘makerspaces’!?) are used for vary according to context and preferred interests, but can be

9 http://repaircafe.org/about-repair-cafe/

10 According to Hyysalo et al. (2014) makerspace include “fab labs, which are workshops in the MIT
Center for Bits and Atoms’ network; hacklabs or hackerspaces for exploring electronics and physical
computing; commercial machine shops offering paid access to members; and a variety of other
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variously described as ‘personal fabrication’, ‘fabbing’, ‘commons-based peer production’
or simply ‘making’ (Kohtala, 2015). In turn, all of which can be positioned within a frame of
distributed production.

The seed of this, now global, social movement for self-production may be traced back to
2003, when the US-based professor Neil Gershenfeld set up the first fabrication laboratory
(aka FabLab) intended to transform data into things and vice versa through a set of digital
manufacturing technologies endowed with the capabilities ‘to make (almost) anything’
(Gershenfeld, 2012).

Some see makerspaces contributing to distributed forms of production (Troxler, 2013),
whereas others see them as “promising spaces for incubation and experimentation of new
potential circular solutions and ideas” (Prendeville, Hartung, Purvis, Brass & Hall, 2016: pp
577-588), namely by instating shorter production loops, supplying spare parts through
rapid manufacturing technologies and through wider social engagement (Prendeville et
al., 2016).™ Repair skills and knowledge are enacted and may further thrive in such
contexts (Maldini, 2016; Salvia, 2016),*? by teaching communities to repair (Dellot, 2015),
or developing repair-oriented and service-based business models, that avail of additive
manufacturing devices available in makerspaces (typically 3D printers) (Ford, Despeisse &
Viljakainen, 2015).

However, up to now, the benefits of giving value to repair in makerspaces were verified
for a FabLab in London through its recent collaboration with The Great Recovery project,
which is a network of professionals — especially designers — engaged in rethinking the
design of products from a circular perspective, such as designing for longevity through
user action by upgrading, fixing and repairing (Royal Society of Arts, 2013). This
collaboration encouraged monitoring, re-using and re-purposing products by fixing,
hacking or customizing them, while availing of rapid manufacturing and open source
technologies (The Great Recovery Project, 2016). Therefore, making in FabLabs provides
the opportunity to understand how to fix or repurpose objects, with potential for
empowerment enabled by balanced ways to engage with technology (Nascimento &
Polvora, 2016). These benefits are evident also in occasional repair activities (such as at
Repair Cafés) often hosted at makerspaces, but which risk being individualistic, dividing
experts from citizens (Rosner & Ames 2014; Hielscher & Smith, 2014; Houston et al.,
2016). This suggests that there are wide margins to bridge to guide repair towards
patterns of active, engaging, collaborative practices, rather than isolated item-fixing-
activities.

spaces that may be independent or associated with a library or museum.” Other spaces include
TechShop, Mens’ Shed and Community Garages, spread globally.

11 prendeville et al. 2016 is suggested also for a summary of opportunities to be implemented in CE
and distributed manufacturing through makerspace, including social and environmental
sustainability, specialist expertise and capacity building, innovation and incubation.

12Similar goals are pursued by organizations such as The Restart Project and ReFab Space, i.e. social
enterprises that promote the extension of electric and electronic equipment lifespans by teaching
and sharing repair and maintenance skills, either in their premises or during workplace events, as an
empowering practice.
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Importantly, despite speculation that distributed production (including makerspace
networks) can lead to a future CE, through more localized and granular (therefore needs-
driven) production, this is so far difficult to identify and foresee within many makerspace
contexts (Prendeville et al., 2016; Prendeville et al., forthcoming). Local makerspace
resources, including machines and competences, are at present insufficient to address the
range of repair journeys that can be envisioned, a limit that can be overcome by
connecting with a wider network of partners, through their information, data and
knowledge. Therein, we envisage potential in “the connection of decentralized
collaboration in digital networks with material forms of production” (Dickel et al., 2014).

The potential of open source hardware and open design

The diffusion of open source hardware (such as digital 3D printer technologies),
widespread access to the Internet and inexpensive computing (Pearce et al., 2010) has
given rise to a new phenomenon called ‘Open Design’. In tandem with and linked to the
emergence of makerspaces, open design activity and interest has risen steadily over
recent years. Open design, or open source hardware design, adopts the Open Source
Hardware Association’s definition, derived from the principles of open source software;
design that is “made publicly available so that anyone can study, modify, distribute, make,
and sell the design or hardware based on that design” (OSHWA, 2016).

Open design activity is enabled by the accessibility of open hardware designs through
online platforms, which foster sharing by and through communities. Therefore, what is
particularly disruptive is that open design upends and diminishes the traditional forward
supply chain approach to markets, replacing it with a network of ‘prosumers’. For this
reason open design is closely linked to distributed production, by making such production
technically feasible and enabling a larger group of society to access the means for
production (Wittbrodt, 2013).

Open design is common practice in makerspaces (see also Smith & Light, 2016) and this
can be a driver to foster increased repair. Planned obsolescence and irreparability of
products today are nurtured by existing support structures for innovation (such as
patents). Irreparable products are black boxes, where reverse engineering is proactively
hindered by firms through a multitude of approaches and for a multitude of reasons
(vested interests, standards, safety). In contrast, open designs are inherently repairable
(though not necessarily designed for repair), due to the transparent nature of the objects
and the information inherently accessible through an open design approach. Bonvoison
(2016) describes two ways in which open source hardware designs can be relevant for
sustainability: through the modularity of the hardware design and the potential for local
production. This modularity renders the product separable while preserving a given
product’s ‘integrity’ (Bakker, Den Hollander, Van Hinte & Zijlstra, 2014), to allow for
reversibility, reconfigurability, and repair. The act of making itself fosters implicit
knowledge of the object’s design that builds skills and capabilities. The open source
principles of collaboration and documentation and practices of sharing (typically online)
provide practical support and explicit information for repair activities.
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Amongst the wave of open source hardware initiatives, we see pioneers such as RepRap®3,
Wikihouse!* and Open Structures®® who use these now widely accessible technologies for
local production. Project documentation and instruction manuals are shared through
platforms such as Wevolver'® and parts can be 3D-printed for suppliers through on-
demand services, relieving the need to pay for and keep large stocks of spare parts in
stores. Open Structures is an open modular construction kit, which provides
reconfigurable parts for designing bikes, tools, furniture and more. Open designs have
been conceived for demining technologies (Cepolina, 2015), agricultural applications
(Rankin, 2015), and solar photovoltaics (Buitenhuis & Pearce, 2012) inter alia.
Nevertheless, from an academic viewpoint, we have still to unravel what it means to
design for open hardware in-and-of-itself, with even fewer insights on the potential of
these new design contexts for a CE.

Economic estimates of open design vary. Wittbordt (2013) summarizes that it can perhaps
offer more (financial) value than those of closed innovation approaches (Pearce, 2015)
whereas, Rankin (2015) estimated that agricultural applications required less money to
develop, but required more labour and time.

In 2014, a global collective of activists from design, policy, open source and business
backgrounds established the grassroots Open Source Circular Economy (OSCE) Days'’
community. This was founded on the premise that open source is a promising
methodology that can overcome known barriers to a future CE. The initial mission'® of the
collective was to plant the seed that the open source methodology, through collaboration,
clear and open documentation of processes and methods, materials, data and tools, and
sharing of this information can lead us to a more holistic manifestation of a CE. Since its
conception, it has sought to question the mainstream CE trajectory, offering locally-
conceived solutions such as a biodigester for a school, redesigns for wood pallets, a
prototype recycling application to boost citizen engagement, as well as a manifesto and
roadmap for an (open source) circular textiles industry. Nevertheless, the practicalities of
building an OSCE remain distant.

Future repair scenarios enabled by distributed production and design
Given the potential of the approaches presented, i.e. Distributed Production and Open
Design, next we speculate on their potential for embedding repair in a future CE. In this
section, we propose four scenarios where repair is enabled by such approaches and
catalysed by design. The scenarios build upon the analytical work carried out by Kohtala
(2015) on the current trend of distributed production. Drawing from an integrated
literature review, Kohtala maps the landscape of distributed production according to the
scale of action (from small to large) and to the level of control over the user (from digital
manufacturing to the peer-to-peer production). The resulting quadrants show types of

13 http://reprap.org/wiki/Main_Page

14 http://www.wikihouse.cc

15 http://openstructures.net

16 https://www.wevolver.com/home/

17 https://oscedays.org

18 https://oscedays.org/open-source-circular-economy-mission-statement/
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distributed production, with specific design, product and user characteristics (Figure 2).
Though segmented in quadrants, Kohtala emphasises that the analysis represents a
continuum and this is also true for the following analysis on repair.
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Figure 2 Concept of distributed production landscape. Source: Kohtala, 2015

Building on this map, we speculate on opportunities for fostering repair in each of the four
guadrants to explore how a distributed production system could support more systematic
repair activities (Figure 3). We pay particular attention to: how people are engaged, how
the strategies can entice companies or fit with CE, the potential role of design, and if any
negative environmental effect may arise.

It should be noted that while much activity happens in some industries through company-
led repair (e.g. outside warranty repairs of mobile phones), typically this does not happen
through open source collaboration between producers and repair entities. Therefore the
opportunities to offer ‘bespoke repair’ and ‘mass-customised repair’ through open source
collaborations is limited at present, whereas open source collaborations are much more
likely to support scenarios in quadrants one and four.
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Small scale

2. Bespoke repair

Makerspaces as companies’ repair hubs to address
individual issues. Makerspace’s staff as repairers with
manufacturer’s and OS specs and tools. OS strategy
implementing knowledge and effectiveness.

Design as repairer or facilitator and as investigator of
innovation from understanding product failure and
misuse.

Examples: FixHub, OS Kazzata

1. Self-repair

Makerspaces as conducive contexts where
people can gather for (also collaborative) repair.
Individual repair journey shared with others
online (0S).

Design facilitating the design process and
thinking while repairing.

Examples: citizens engage in repair in
makerspaces

Digital manufacturing

3. Mass customised repair

OS repair kits, devices and spare parts
to be manufactured in makerspaces
and used by final users upon request
and customised upon specific need.
Design for enabling repair (modular,
DfDisAssembly, etc.) and developer of
devices through OS platforms.

Examples: iFixIt, Design repair kits,

project RE Large scale

P2P production

4. Mass repair

OS platforms for people creating and
sharing their files of spare parts, repair-
optimised products.

Design as facilitator.

Example: Fairphone

Figure 3 Concept of landscape for design-driven repair strategies in CE through distributed

production and open design

In the scenarios we portray, design plays a central role in multiple ways through its
‘specialities’, ranging from product (e.g. design for sustainability and DfX), product-service
system, people engagement (participatory-, co-design, social innovation), to companies
(design for innovation). In this case, designers can facilitate the entire making and
repairing process, bringing knowledge (e.g. about materials and technology) and
competences (e.g. design thinking) to address the problem of minimizing resource
consumption as well as empowering and educating individuals. The examples proposed in
each quadrant are intended as speculations on future potential scenarios, rather than a
prescriptive mapping exercise of the current landscape. Furthermore, the boundaries
between quadrants are necessarily artificial and are not intended to reflect the spectrum
of possibilities, alongside this examples are sometimes ambiguous and could be allocated

in more that one quadrant.

1. Self-repair

In the first quadrant, personal fabrication conveys how individuals drive repair practices
and this frames the scenario for ‘self-repair’. Here, people are envisioned to gather in
physical spaces within a distribution of networked makerspaces to self-repair items.
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People willing or incentivised to repair can be supported by peers within the community
(online or offline) be these citizens, professional makers or workshop managers.
Makerspaces are typically equipped with tools and sometimes materials useful to fix items
and produce spare parts. As such, promoting self-repair activities through makerspaces is
a practical way to facilitate and boost engagement and awareness (and perhaps trigger
new innovative and creative practices) of self-repair locally. Occasionally, makerspaces
host events intended to promote repair or teach specific skills, similar to Repair Cafés.

Sustainability is mostly not a concern for many of these places, which is observed to
require leadership from the makerspace founder or manager (Hielscher & Smith, 2014;
Kohtala, 2015; Prendeville et al., 2016). This means that while systematically introducing
repair in makerspaces could extend the range of activities carried out, the promotion of
self-repair today hinges on a number of aspects, including promotion of this facility by the
makerspace itself. Because makerspaces have diverse orientations in terms of
environmental sustainability commitments (Hielscher & Smith, 2014; Prendeville, 2014;
Dickel et al., 2014), over the coming years, some makerspaces may opt to pursue more-or-
less environmental and social sustainability, which could influence its decisions towards
supporting more systematic repair activities. Importantly, today self-repair is not
systematic, universally understood nor strategically endorsed (for instance through
government financial support and policies).

Design could catalyse this scenario by fostering citizen participation and engagement as-
well-as supporting self-repairers locally, advising on optimal and safe ways to fix, upgrade
or upcycle the artefact.

2. Bespoke repair

The second quadrant shifts the lead of the repair action from people to organisations
interested in offering services for repair of products feasibly and economically at a small
scale. Companies may struggle to sustain proprietary support and repair centres: when
otherwise possible, these repair services tend to be localised in a limited number of cities
and are difficult reach by many customers. Distributed production offers companies
access to local networks and organizations (such as makerspaces) addressing repair for
customers. For instance, similar to repair in the automotive sector, broken small
appliances could be brought into a local makerspace, where it is repaired using the
company’s instructions and available spare parts. Alternatively, open source hardware
parts could be produced locally, to favour collaboration amongst companies and
makerspaces. Bespoke repairers could avail of platforms that offer spare parts on demand
through collaborations with online file databases, such as Kazzata.'® People may benefit
from having their items customized or repaired for their own specific needs in this
scenario. If speculation about the increased product attachment through personalisation
is valid, then this scenario could offer repaired products of high emotional value to
citizens. On the other hand, highly personalised products, of limited range, are difficult to
recoup value from after first use-life.

19 http://kazzata.com
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This scenario has the potential benefit of income generation for the (commercially-
orientated) makerspaces, who are known to struggle, due to an inability to monetize their
activities.

This strategy fits ideally with:

e people who may not feel confident or willing to attempt self repair (as per first
quadrant)

e products which are considered worthy of repair in monetary terms but with
limitations for shipping (e.g. expensive, bulky or fragile items), such as small
appliances, clothing or furniture

e issues of up to medium complexity, that makerspace staff members with
sufficient knowledge about mechanics and electronics may approach

e companies interested to provide after-sale service (namely to maintain brand
loyalty) and repair support at limited costs.

This scenario risks competing with any existing local repair economy. However, synergistic
collaborations are imaginable, multi-purpose repair centres may provide the service and
avail of the makerspace’s network as a platform for its repair services. Other benefits of
such partnerships include increasing the touchpoints for people to access repair services,
bolstering the connections between repair actors, scaling repair activities by leveraging
makerspace networks in collaboration with multi-purpose repair centres and producers. In
addition, partnerships between existing repair service-providers and the maker
community could help raise awareness of issues and foster better practices amongst the
maker community.

In this scenario designers may intervene in the mechanical or use factors leading to
product failures, to optimise designs and to understand more about actual use that leads
to failures. Also, this scenario requires that products and parts are designed, produced and
distributed taking into account the possibility to be repaired in makerspaces, supported by
open source hardware designs. In addition, designers could support personalization of
repair, but also conceive solutions that ensure this personalization does not contaminate
material streams in future.

A relevant example is that of FixHub, a hub for repair located in makerspaces, proposed by
the London based consultant ‘From Now On’ (first appearing in 2014 at the exhibition
‘Brave Fixed World’). “The aim is to offer access, experience, engagement and confidence
in making, and in this case with a focus to inspire fixing and repair.”?° Still in its embryonic
stage, the initiative (now renamed ‘Future of Fixing’) intends to share material openly and
its activities can be hosted through customisable versions?! by makerspaces or libraries
around the globe.

20 http://2014.lodzdesign.com/en/event/brave-fixed-world-2/

21The first exhibition had a live makerspace, a library and a small cinema, as well as an exhibition
which showcased projects by designers and makers trying to fix their world. Such elements can be
customised by the host. (http://fixers.wikispaces.com)
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3. Mass customised repair

In the third scenario, ‘mass-customised repair’, systems enabling repair are developed, by
companies or makerspace, to meet a broader set of product faults and user needs than in
the previous scenarios. Namely repair services, repair kits, devices, step-by-step guides
and spare parts are made available (potentially through open source) and manufactured
on need through a distributed network. In this scenario, companies, or makerspaces
themselves, could develop customisable repair solutions, as well as coordinating logistics
for collecting items for repair and returning the customised repaired items to users. Spare
parts for typical faults could be provided to makerspaces, (again potentially through open
design files). This scenario could offer solutions for users seeking a convenient solution or,
the final user may also participate in customization, to align a designed generic solution to
specific circumstances or needs.

A similar case is provided by the iFixit online marketplace, where tools and parts for
repairing or upgrading electric and electronic devices are available and these are often
developed for specific items (e.g. a specific mobile or laptop model).

Here, repair can engage makerspaces when parts have to be produced by final users. In a
related activity, the design student Bernier developed the concept ‘Project Re’ which
explores 3D printing as a DIY tool for upcycling. Customized lids may be 3D printed —also
in a makerspace —and clipped or screwed onto standard jars, tin cans and bottles to
create new and personal objects (Figure 4).

Figure 4 Project RE by the designer Samuel Bernier (Available from:
https://www.shapeways.com/wordpress/wp-content/uploads/2012/04/Project-RE-by-Samuel-
Bernier.jpg)
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Overall, this scenario appears close to current market-driven businesses, where products
and devices are designed and produced for a wider public. The possibility to customise the
design solution increases the adaptability of the system, as explored in mass
customization business models. However, kits, devices or tools developed in this way are
not widely used yet and a distributed production network could be more easily harnessed
to accelerate this type of repair, by overcoming issues relating to retrieving products from
consumers in business-to-consumer markets.

This scenario offers new market opportunities in repair, sustained by the availability of
open design files for hardware produced by the user, locally and collaboratively. Here,
design would play a major role in the initial stage of designing the devices, to make
products or platforms which enable repair (e.g. modular design and design for
disassembly) as well as designing the associated product-service-system.

Kohtala’s environmental concern in this scenario is the risk of the escalation of
production, rather than users repairing existing goods; this may happen in the case of
repairing and upcycling also, as the amount of raw materials consumed or devices
produced to repair something may offset the resources saved from disposal.

4. Mass fabrication repair

The fourth quadrant shifts the lead of repair from the producer back to the user. People
can be engaged in the repair of mass produced products through optimal design, through
easily replaceable parts if faulty, with common tools and low levels of skills.

Originated in 2013 with the intent of making the supply chain of smartphones more
socially and environmentally sustainable, the Dutch smartphone company ‘FairPhone’
released its second model in 2015 which promises a long lifespan through facilitated
maintenance and repair. The design of this telephone has been assessed by iFixIt,?2 which
ranked its repairability at the top in the smartphones category. In fact, the software is
open, the design is modular, spare parts for six main modules are easily available,
disassembly requires standard tools and instructions are printed on the phone. FairPhone
illustrates a valuable business case for monetary opportunities deriving from pursuing
sustainable goals, including repair.

In this scenario, collaboration plays a key role. People (often as members of communities)
could be actively engaged in the design or production of parts, tools, products and
knowledge together with peers or experts. Some platforms provide such feature (e.g.
Thingiverse).

It could be argued that in this scenario repair activities are functional and collaborative, as
compared with self-repair which is individual and in many ways experiential, due o the
high levels of intrinsic motivation that lead individuals to self-repair. This scenario fits
ideally with:

e People interested and committed to take part in the design process of parts and
products

22 https://www.ifixit.com/smartphone_repairability
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e Products with limited health and safety risks for the user (as the process may not
be overseen by experts) and those that may benefit from future adaptations and
upgrades

e Companies and stakeholders with an interest in user-led innovation.

In this scenario, design would play a valuable role in the management of the platform and
the facilitation of the design process.

The economic sustainability requires some consideration, as it may need to rely on third
party donations and sponsorships (e.g. crowdfunding), or perhaps projects can be
commissioned by companies (e.g. contests, see OpenIDEO).

Conclusion

The purpose of this paper was not to provide a prescriptive model for distributed repair,
but rather to begin to explore possibilities of repair in new design contexts. On the
premise that we need to escalate repair practices, we drew on an existing distributed
production framework to create scenarios for scalable future repair activities, catalyzed by
design and participatory approaches.

Rooted in localities, makerspaces and their communities could bridge between citizens
and the wider economy and societal system to address what is a currently fragmented
network of repair actors. Open design enables the circulation of knowledge and
innovation through collaboration, while distributed production provides the
infrastructure. It is possible to imagine how these concepts can meet to create a more
resilient and regenerative system, by reducing the dependence on centralised systems of
production and by nourishing local value and even participation. Exploiting networks of
makerspaces and using open design for local problems overcomes the challenges of
context and time-specific conditions when repairing (Rosner & Ames 2014). This could
make repairing more convenient, as it is not at the moment for most companies or most
people.

This change faces some threats and here we raise three. First, over-consumption is still
widespread in Western societies and risks of converting the strategies presented above
into an additional occasion for shortlived artefacts are clear, thus increasing waste and
resource consumption. Although there is the potential for open design to support
sustainability, particularly in the context of development issues (McKnight & Herrera,
2010), scholars tend to agree that activities in makerspaces are not sustainability-driven
unless explicit strategies are in place (Smith & Light, 2016), thus needing guidance
(Kohtala & Hyysalo, 2015). Arguably, the threats of ever-escalating consumption may be
lessened if human-centric, rather than techno-centric approaches, interventions that
promote skills and empowerment through collaborative activities are valued.

Second, a close collaboration with corporations — as emerged in some scenarios — may not
be welcomed by many makerspaces, such as Hackerspaces, which promote a critical vision
of our current capitalist economic system. However, many makerspaces are commercially-
oriented in a traditional sense. This proposal does not intend to be a one size fits all
solution and diverse strategies may be developed according to the types of actors
involved. Alternatively, the proposed types of collaborations, based on common interest
in promoting (possibly) more sustainable consumption and production, may reshape the
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relationships between these two worlds. A more granular manufacturing system that
caters for the multitude of 'repair journeys' is speculated on here. This may also overcome
the issue of conflicting ideologies. The more radical makerspaces can continue on one
path, with more commercially-minded availing of potential collaborations.

Third, as emerged in some scenarios, companies are expected to share their designs and
codes openly, namely with makerspace communities or clients. This may be a barrier for
some firms. However, parts, 3D files, codes and product teardown tutorials circulate
widely on the web, especially for electric and electronic equipment (EEE). It could also be
argued that open source hardware is on an upward trajectory. Therefore, some
companies could embrace the open design approach as an opportunity to expand their
market, increase their clients’ loyalty, facilitate repair and maybe reduce their costs. This
would also present ways to recover materials (especially rare ones from wasted EEE),
which risk inappropriate disposal (cellphones in drawers or in landfill). EEE may be the
product category with the highest potential for this collaboration, to facilitate material
recovery and for the expected implementation with loT. In fact, the development of smart
devices and systems often enabled by loT could also increase the amount of products that
fail and be repaired.

In this article we have endeavoured to explore future scenarios for repair journeys
through the lens of open source distributed production. While distributed production
could open up the potential for systematic and scaled repair activities for products that
are not typically repaired today, it is not possible to say if the combination of distributed
production and open source can overcome the complex barriers to repair that we have
discussed earlier in this article. Rather, this work acts as a starting point for a conversation
on how distributed production can support local circular economies centred on repair.
Future work aims at further unpacking the proposition set out in this paper, including the
multitude of factors affecting the resurgence of repair as an economic, environmental and
social sustainable practice and the design contribution to this agenda.
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In a time of developed mobile services and mobile internet, consumers now
can shop online easily via mobile phone in replacement of physical stores
and desktop computers. Hsu, Xiao Yu (2015), mentioned in “Mobile
commerce dominates purchase; three things the marketers must
remember,” 56% of consumers consider mobile shopping as very
convenient. However, the size of mobile phone screen hinders consumers
who are used to shopping via desktop computers of laptop computers since
the consumers receive more complete information from bigger screens and
better shopping security. Therefore, the subjects of the study shopped
online via web and App before completing the questionnaire. Research
result reveals that the journey map of the web is the same as Apps, however
with some trust difference between shopping on web and APPs.
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Introduction

Institute for Information Industry IDEAS-Team FIND collaborated with Mobile First in a
research investigation and discovered that 8.9 % of the people aged over 12 years (inclusive)
in Taiwan use 4G mobile internet services. Most frequent applications used by 4G users
include “Map Location and Navigation,” “e-mail,” and “mobile shopping” (Institute for
Information Industry FIND, 2014; 2015). The result suggests a great potential of mobile
shopping in the consumer market under the availability of mobile devices and mobile
internet.
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Moreover, the investigation conducted by Institute for Information Industry FIND (2015)
shows that 53.9 % of consumers have an experience of shopping online via mobile devices
between January and July in 2015. Findings suggest that consumers are changing their
habits as consumers are now more willing to shop online via mobile devices.

Nonetheless, Nielsen NetWatch (2014) suggests that the majority of users still prefer to
use desktop computers and place order via web interface; only a small number of users
use shopping related APPs. Users find APP interface inconvenient to use, which could be
related to the higher user familiarity with web process (Nielsen NetWatch, 2014). The
investigation conducted by Market Intelligence & Consulting Institute of Institute for
Information Industry Market Intelligence & Consulting Institute (2013) reveals the factors
affecting some consumers who own mobile devices but never shop via mobile devices,
including “inconvenience with web browsing, concerns for transaction security, unstable
quality in internet speed, reluctance to reveal personal information.” The results also
suggest some concern and insecurity in shopping via mobile devices. Hence, increasing
consumers’ purchase intent via APPs will likely provide more convenience for consumers to
shop online.

Moreover, Song, Tong Zheng (2014) though that people now expect or pursue more fun,
perception or taste in product use or service experience as the economy and technology
become more developed. For this reason, service providers will outperform in the mobile
market if they can improve consumers’ trust in APP shopping and consequently
consumers will constantly such shopping APP. Furthermore, service design is a people-
oriented design idea developed from tangible targets to the intangible world in this
information society. Service design also shifts towards emphasis on interactive design,
experience design and service design (Mager & Sung, 2011). Service providers will need to
emphasize more on the service experience of customers according to the study motive.
The study will investigate on the trust difference and active conditions for online shoppers
between different platforms and then apply the viewpoint on service design for trust
difference between touchpoint and e-commerce.

Literature Review

In the past, consumers always went to brick-and-mortar stores to purchase commodities.
However, consumers can online shopping now. As mentioned above that everyone
shopping on online, but customers usually order the product on the website not APP.
Therefore, the study talks about three topics of literature, including mobile commerce,
service design and trust.

Mobile Commerce

According to " Mobile Commerce Research Status and Trends of Doctoral Dissertations
and Master Theses in Taiwan" written by Ying Feng Kuo and Ching Wen Yu (2008) , it is
mentioned that due to the intensely speedy development of wireless network and mobile
phone mobile communication technology nowadays, the use of both the characteristics
on electronic commerce, innovative thoughts of mobile commerce(MC, Mobile
Commerce) is generated. In the meanwhile, mobile commerce brings a huge business with
more focus on electronic commerce and thus turns into the target of competition. In
addition, the study related to electronic commerce was increasingly gradual. Academic
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journals and conferences worldwide pay more attention on related topics. Moreover,
there are also journals mainly talking about electronic commerce. For example, the
International Journal of Mobile Communications talks about electronic commerce. In
conclusion, it is foremost important to focus on development of mobile commerce in the
future.

Definition

In the article of "Mobile Commerce Research Status and Trends of Doctoral Dissertations
and Master Theses in Taiwan", Ying Feng Kuo and Ching Wen Yu (2008) mentioned that
now is just the beginning of development of mobile commerce but the definition of
mobile commerce is not consistent. There are different views of points in the different
area, and the range of definition is different as well.

Forlik and Chen (2004) propose mobile commerce as " wireless of electronic commerce ".
Companies apply the latest information technology and infrastructure to achieve business
activities. Mennecke and Strader (2002) define the use of mobile devices (for example: cell
phone, PADs) for electronic commerce activities as a mobile commerce. In other words,
mobile commerce (Mobile Commerce, M-Commerce) suggests that receive resources on
the internet from wireless network via mobile device at anytime and anywhere for
commercial transactions.

Application

Comparing with personal computer, mobile device is different from it in essence.
Therefore, it is difficult to simply compare the difference between mobile device and
personal computer, which leads to various applications. There are many kinds of
electronic commerce, the transaction partner can be divided into three different kinds of
types: the first type is Business to Consumer (B2C), the second one is Business to Business
(B2B), and the last one is Consumer to Consumer (C2C) (Tang Zhen, 2007).

Service Design

Industrial structure gradually changed in Taiwan. Today it becomes a service-oriented
society, and the industry is changing from "manufacturing-oriented" to "service
orientation" (Lin, Zhang Qing, 2010). Therefore, from a design viewpoint, it becomes
increasingly important to focus on service-oriented design thinking. Taiwan should begin
to understand the importance of service design as well.

Definition

Service design is a multidisciplinary subject which not only engages in a wide range of
different methods and tools but also applies to the design processes. It is a new way of
design thinking but not a new and independent academic field. (Marc Stickdorn, 2011) In
addition, Birgit Mager (2009) states that services design aims to ensure that the content of
the services used by consumers with feasibility and needed by the customer. At the same
time, the service providers take consideration of the efficiency, effective and feature of
the service in the book that called This is service design thinking (2011).

There are various options in defining service design. Although it is hard to talk about
service design briefly, service design can be divided into five important principles,
including user-oriented, co-creative, sequencing, evidencing, and holistic. User-oriented
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means that service must be based on customers’ experiences. Co-creative refers to all
positions are related in service provided and require the users to join the service design
process. Sequencing is a series of interrelated actions, and evidencing turns intangible
services into physical entity. Holistic refers to the consideration of overall environment.

Although there is no one single definition of service design, Marc Stickdorn (2011) thinks
service design is a constantly repeated process, which consists of four important steps
that need to be constantly repeated. These steps are exploration, creation, reflection and
implementation. The four steps will lead to a service-oriented result. This study will use a
services design tool to implement the step in “exploration” in addition to compare the
journey map and trust.

Customer service Journey map

Grocki (2014) believed that a customer service Journey map is the overall visual or graphic
interpretation of the story from an individual’s point of view. The relationship between
organizations, services, products and brands may change due to time and different field.
Sometimes it is necessary to have more descriptions based on text to describe and
customer experience related nuances and details. The concept could be told from a
customer perspective it emphasizes on the importance of user expectations and the key
business crossroads. This is service design thinking: Basics - tools - cases (2011) suggests
that customer journey map is like a the personal of story book and its function is to
construct realistic and construct user experience data. Consequently, consumers can
interact with the touch point of service. As seen from the "journey" of schemes, the
details of the service interaction become clear and are accompanied by emotional link.

Touchpoint

A touchpoint is defined as a kind of contact or interaction, in particular appended
between business and its customers or consumers, and also mention that each touchpoint
must reflect, stress, and repeat company’s core brand strategy’ in the Oxford Living
dictionaries (2016). Wiki (2016) suggests that in marketing communications, touchpoints
are different ways to interact and display information between a company, prospective
customers and current customers. Touchpoints allow consumers to have experiences at
any time when they contact with any part of the product, service, brand or organization,
and through multiple channels and several points in time, in brief, touchpoint is that
points of customer or consumer is contacted in the company’s whole service process.

Trust

Allen C. J and Merrill. W (2004) suggested that companies that couldn’t develop successful
customers’ trust would face with great impediment in maintaining long-term electronic
commerce success. Sebastian Shepard (2015) showed that 94% of online customers worry
about their security online, according to a survey conducted by Harris Interactive.

Definition

Trust means the belief in the reliability, truth, or ability between someone or something
(Oxford Living Dictionary , 2016). Trust is defined differently in each area and in various
academic viewpoints because of its own particular perspective ( D. Harrison McKnight &
Norman L. Chervany, 2002 ). McKnight and Chervany (1996) believed that trust is needed
for conception, and conception of trust could be interdisciplinary in nature. McKnight and
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Chervany (2002) also stated that trust is a important relationship concept between
someone or something and trust requires explanation because interdisciplinary
researchers have specified trust in many different ways. McKnight and Chervany (2002)
claimed that trust belief means that one believes in the other group has one or more
special benefits for oneself. Under the premise that has special benefit for customer, the
customers would like the e-vendor to be willing and able to act on the customer’s interest,
honesty in transactions. In business, customers are expected to predict and transfer as
promised to e-vendor. Therefore, customer will trust e-vendor when e-vendor was give
customers what they prefer. In addition, Jui Yen Yen, Mei Liang Chen and Chia Chun Chou
(2007) also indicate that purchasing online is a risky business for consumer and it is also
related to trust. Hence, they use the structural equation modeling (SEM) to test and verify
the relationship among the service quality and trust in the online store. In electric
commerce, Jui Yen Yen , Mei Liang Chen and Chia Chun Chou (2007) state from their study
that there is a positive relation between service quality and trust. Jui Yen Yen et al. (2007)
who adopted also cite the study questionnaire consisting of four constructs, including e-
service quality, store image, trust and customer loyalty. According to Yen's et al. (2007)
study, this study modifies the questionnaire content for subjects to answer the question.

Trust and Business

McAllister (1995) mentions two forms of trust, namely cognitive-based trust and affective-
based trust. Devon J. and Kent G. (2005) collected survey data from firms of financial
advisers in the United Kingdom with the use of cognitive and affective dimensions of trust
in distinguishing both common and unique precursors.

In McKnight and Chervany (2002) opinion, the categorization of trust should be
interdisciplinary as mentioned in many pre-academic research papers in the aspect of
electronic commerce. In traditional business, trust appeared relationship between two
different people and the people in contact with consumers and vendors as well in the
electronic commerce (D. Harrison McKnight & Norman L. Chervany, 2002). In The Online
Consumer Trust Construct: A Web Merchant Practitioner Perspective of article, Allen C.
and Merrill W. (2004) mentioned the kind of modules that have influence on eMerchants’
trust: eMerchants’ website design and management principles, Trade journals and
magazines, peer website elements, hardware and software vendors, self-training, practical
books, e-store host guidelines, previous experiences. Above all, eMerchants’ website
design and management principles become the templates for website development.
These principles were based on the culture and philosophies of the business and also
ruled some parts of special web design elements. For instance, eMerchants will use their
own store colors, logos and slogans on their user interfaces.

Summary

This study mainly aims at the mobile commerce’s shopping of website and APP and service
design, followed by analysis and discussion on two directions. Universal Mobile Device and
changes in the industrial structure, social and other brands the consumers wish to make a
distinction between the commercial or retain customers. The study will develop different
shopping channels, as referred to in the literature in the high-tech era, and the community
owning smartphone accounting for the majority. Therefore mobile commerce - Shopping
related APP will have a potential in consumer market while a predecessor of the mobile
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commerce, shopping, both of difference is the use of the different platforms.
Consequently the consumer shopping APP coverage will be improved. Moreover, more
information on the network shopping operating processes will be revealed so that the
experiment object will purchase through the research experience.

In the service design literature that is referred to service design is a new mode of thinking,
and it is also mainly based on customer experience. A service provider is a company that
wishes to sell products or services to consumers in the past, and easily ignores the real
needs of consumers. The study will investigate on the service design between different
platforms, differences between operating processes for customers in experience-based
and consumers using the web, thereby to comprehend the real needs of consumers.

Method

Literature review suggests that as channels for consumers to acquire information become
increasingly diverse and technology advances, consumers no longer focus on the quality of
products purchased but also the process of shopping experience. Hence, the study
investigates on the shopping experience via different platforms and applies five-point
Likert scale questionnaire to understand the trust difference in respondents via different
platforms. In addition, the study compares the difference of service journey map. Samples
of brand e-commerce investigation include three brand companies in electronics products
with online shopping and shopping APP functions, namely Apple Store, ASUS Store and
etungo.

Experimental Design

The experiment was implemented in 31 study subjects (10 males and 21 females), aged 24
years old in average with online shopping experience. The three brands of electronic
commerce are required to own both online shopping site and mobile shopping App. The
experiment was divided into two sections, using computer for online shopping (Figure 1)
and using mobile phones for APP shopping (Figure 2). The subjects completed the
guestionnaire developed were based on open questions and dimension questions related
to trust, proposed by Yen et al. (2007). Prior to the experiment, the respondents with
shopping experience were given introduction and instruction on the content of
experiments, in order to help the respondents understand the content and process of
experiment. Respondents operated different online shopping platforms in random order
(Figure 3) and completed the relevant questions on questionnaire each time they have
shopped online via web and APP of a brand. Actual tests show that the subjects will forget
some content of previous experiment three days after the tests. To prevent influence from
previous experiment, the respondents would use different shopping platforms in an
interval of three days before taking the experiment and will need to complete the
guestionnaire of another platform. The experiment process (Figure 4) shows that one task
product that needs to be purchased for each brand, which will be returned after purchase.
The study records the operation process of each respondent in the experiment with screen
shots recording throughout the process.
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Figure 1 The prototypes of shopping sites for the experiment include Apple Store (a), ASUS Store (b)
and etungo (c).
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Figure 2 Shopping APP prototypes for the experiment (from left to right, Apple Store, ASUS Store
and etungo)
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Figure 3 experiment process (a); Shopping websites and shopping Apps operation process (b)
(sketched by the Study)
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Results and Discussion

Difference of Customer Service Journey Maps on Different Platforms

The subjects must use two different platforms to implement shopping experience in the
experiment. The following three online shopping stores on web and APP, including Apple
Store, ASUS Store and etungo, have been selected randomly to sketch each customer
journey map (Figure 5 and Figure 6) respectively.
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Customer Service Journey Map (Web)

Figure 5 Customer Journey Map for Shopping Sites (Sketched by the Study)
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Figure 6 Customer Journey Map for Shopping APP (Sketched by the Study)

The comparison of Figure 5 and Figure 6 does not show difference between the
touchpoints of APP and the websites as the shopping process between the two consists of
product search, product list query, order confirmation, selection of shipping method,
selection of payment method, confirmation of order information, order completion,
return, order query, and return completion.

The lowest touchpoint of the mental status for Apple Store websites and APP are both the
section on product search. The lowest touchpoints of ASUS website and APP are also
different, where the touchpoint of product search in APP operation shows the lowest
mental status while the touchpoint of return completion for websites is the lowest. The
lowest mental status for etungo website and APP differs, in which the lowest mental
status for APP is product search while the lowest touchpoint of website are product
search and order query.

The highest mental status of Apple Store website and APP is both order completion. The
highest mental status of ASUS website is order query while the highest mental status of
APP is confirmation of order information. The highest mental status of etungo website is
at order completion while the highest mental status of APP is at return completion.

Regardless of websites or APP, the touchpoint of the lowest mental status includes
involves the display of much information and requires selection while the highest
touchpoint of mental status involves the display of simple information and pressing the
confirm button. Hence, the sections of the interface displaying key information still
require improvement.

Comparison of unfriendly touchpoints for different platforms of online shopping

The content of questionnaire completed by respondents not only undergo trust
completion but also are responded for the unfriendly sections of each brand, as shown in
the following summary:
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Table 1 Unfriendly sections of all brand websites

Touchpoints Apple Store

ASUS Store

etungo

Could not find the
items for purchase (S.2)
Peripheral products
require search and are
unintuitive (S.16)
Product category from
the beginning is difficult
to find (5.17)

Search columns are too
small (S.24)

A little difficult to find
the product (S.25)

Product Search

Search column is
difficult to find (S.11)
There are too many
photos on homepage
and it is difficult to find
the category menu at
the beginning (S.19)
The menu on top is
over neglected and
could not be found
(s.22)

“Se