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(Design) processes are an enduring theme at DRS conferences, the development of which
can be traced back through all previous DRS conferences.

In relation to (design) processes, we anticipated contributions on topics including roles,
expertise and multiple voices, inclusion, experience, participation and power distribution, the
role of communities and public and private organisations, innovation and management, and
the building of partnerships in and for design research. All of these themes were represented
in the submissions, but some of them have also found a good fit in other themes, such as
Situations.

The papers presented in this section address (design) Processes in two ways: the first

two sub-themes address it through high-level perspectives on organisational change and
innovation. The five sub-themes that follow address processes through detailed and specific
foci within design processes.

The first sub-theme of three papers, “Framing Change”, offers high-level perspectives on
how design processes (and their study) need to change to address current and future issues
in society, and to even become more than design processes: they become intertwined with
strategy and organizational processes. Paper 130 calls for the consideration of impacts

of design processes at strategy rather than project level. The argument is illustrated

with reflections on a case from 10 years ago. Paper 132 fittingly adds a methodological
perspective by proposing theory to study design processes across levels. Paper 355 closes the
loop towards a reflection on organizational change and learning processes.

In the second sub-theme, Innovation, each of the three papers present a different point of
entry for analyses: products, individuals and collaborative systems. Paper 155 uses analysis
of a company’s design process together with its products as a method to reframe the
company’s core design DNA, whereas paper 260 takes the approach of identifying individuals
with overlapping expertise in design and strategy to argue their potential of strengthening
company design capabilities. Lastly, paper 332 focuses on the role and qualities (such as
trust) of collaborative systems in innovation in organisations.

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.

1962


https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.21606/drs.2020.105

Editorial

The other five sub-themes in this theme, in contrast, all propose theory and methods for
specific foci of design processes. Each section highlights a particular focus for which the
contributions propose design process improvements through theory and tools. These foci are
Experience, Behaviour, Spatial Movement, Perception and Form.

The papers in the sub-theme Experience offer pointers to design processes that improve user
experience: 158, the usability of product galleries during online shopping, 205, designing for
subtle communication modes in wearables for long-distance couples, and 234, a method to
capture the temporality of user experience.

The papers in the sub-theme Behaviour contextualise such experiences in research methods
and theory on behaviour. Paper 223 presents the Activity Scenario Modelling method to
capture the joint agency of people and artefacts. Paper 232 has the same aim, and applies a
phenomenological framing to behaviour observation. In paper 255, the focus is on the effects
of not just artefacts but also the surroundings: “domestic clutter”.

What unites the next sub-theme of papers, is their attention to Spatial movement in a
virtual environment in the context of games. Within it, papers 174 and 400 develop and
review design guidance tools for students. Paper 224 contributes qualitative and quantitative
analysis approaches to the spectator experience of augmented reality sports.

In the sub-theme Perception, paper 162 presents a careful analysis of the elements that
influence the recognizability of graphic representations of bird species, a valuable building
block when design engages with nature. Paper 311, a study conducted in the context of
education, investigates architecture students’ visual attention with regard to various digital
representations of spaces. Paper 395 complements the other papers by developing a
theoretical model of similarity judgement.

Finally, in a sub-theme Form, Paper 164 proposes a morphological analysis process for rapid
design using fuzzy analytics, applied to the design of consumer drones. Paper 382, again

set in an educational context, contrasts the previous approach by emphasizing local values,
usage patterns and rituals to a form finding process for tea glass sets in the Turkish context.
Paper 383 develops a systematic design approach to nature-inspired product forms.

Following these focus-specific sections, two DRS Special Interest Group sections highlight
papers that pertain to special interest areas of the SIGs Experiential Knowledge and
Networked and Embedded Technologies. The SIG conveners highlight these papers in their
editorials.

In reflecting on our expectations in calling for papers on (design) processes, we note that
there is an emerging stream of papers within DRS2020 that seek to address the wider
organizational context and how design researchers can tackle it. At the same time, the design
research community consistently devotes attention to method and detail in the design
process, thus supporting design expertise and competence.
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Abstract: As the problems and opportunities facing our organisations are becoming
more open, complex, dynamic and networked, professionals are turning towards the
designing disciplines to find inspiration for new ways of working. To really embed
innovation, the impact of design should move beyond the project level and impact the
strategy of the organisation, and possibly its processes and structures. In this paper we
use a case study to investigate what design can do to help create such deep changes.
The case study is an early social design project, which allows us to take a longitudinal
perspective: ten years on, what has actually happened with the new frames and
ideas of the initial project? What has followed? Has this project influenced strategic
innovation? Or did it all come to naught? We discuss the lessons learned in this project
to inform our understanding of the real impact of design, and its limitations. This leads
us to posit a practice-based ‘theory of change’.

Keywords: framing; social design; strategic transformation

1. Introduction

As the problems and opportunities facing our organisations are becoming more open,
complex, dynamic and networked, professionals are turning towards the designing disciplines
to find inspiration for new ways of working (Dorst, 2017). This is a sensible thing to do: after
all, design situations do tend to be ill-structured and ‘wicked’, and as a result, designers have
had to develop a set of practices, methods and tools to help them create novel solutions
within such problem situations. But the need for new practices goes beyond the project
level. To really embed innovation, the impact of design should move beyond the project

level and impact the strategy of the organisation. To support such novel strategies, the
organisations’ processes and structures will have to be transformed in turn.

Thus, the challenge to design is to help create such deep changes, to create radical
transformations on all levels. While the designing disciplines have a lot to offer that might be
useful in such processes, there is a real danger of design over-extending, going beyond what
it can do. Then promise and hope all too easily turn into pretence.
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Reframing and Strategic Transformation

As a first investigation of what design CAN do, and what the limitations of designerly ways
of thinking are, we will perform a critical post-mortem analysis on a well-known social
design project, executed by the Designing Out Crime research centre in Sydney. The case
study of this early social design project has become an often-retold story that captures

the imagination of designers and innovators around the world. But ten years on, what has
actually happened with the new frames and ideas of the initial project? What has followed?
Has this project influenced strategic innovation, and led to structural transformation? Or did
it all come to naught?

We will discuss the lessons learned in this project to inform our understanding of the real
impact of design, and its limitations. This leads us to posit a practice-based ‘theory of change’
(a model of the dynamic interrelationship between reframing and strategic transformation),
as well as an agenda for areas in which further research is needed to bolster the impact of
design on strategic transformation.

2. Context: Designing Out Crime

In 2008, the New South Wales government’s Department of Justice established a Designing
Out Crime (DOC) research centre together with the University of Technology Sydney (Dorst et
al., 2016).

The DOC centre’s remit is to use design practices to revolutionise the way we achieve safety
and security in society. Prevalent problem-solving strategies in the area of safety and security
are focused on the creation of countermeasures, introducing preventive measures and

using strong-arm tactics to force people’s behaviour away from unwanted/illegal patterns
(Boutellier, 2011). Central to the Designing Out Crime approach is the pledge to avoid the
creation of countermeasures, as these create a climate of wariness and fear that destroys
the social fabric of our public spaces and our society. In its projects, the Designing Out

Crime centre sees crime as a symptom and takes aim at the ‘upstream’ causes. The initial
briefs formulated by the DOC partner organisations are often a direct result of their earlier
problem-solving attempts, and these questions are almost always aimed at symptoms, rather
than core problems. Questioning and reframing these briefs is the key to achieving innovative
solutions.

Research into the way designers manage approach problem situations in new ways, has led

to a frame creation methodology (Dorst, 2015). This starts with the acknowledgement that

a problem has its roots in a specific context. To create a new frame that context needs to be
critically looked at, its assumptions need to be challenged and it needs to be extended into

a broader Field. The creation of new frames can be modelled as a process of nine steps (See
figure 1).
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Archaeology
How did this problem come about? What has been done to solve this?
\'
Paradox
What makes this hard?
\'}
Context
What is important to the current stakeholders?
\'
Field
Who could be involved, and what is important to them?
\'}
Themes
What underlying themes emerge from this broader field?
Vv
Frames
In what ways can those themes be addressed/actioned?
Vv
Futures
What, then, are new and interesting possible outcomes?
Vv
Transformation
What changes are required to make this happen?
Vv
Integration
What can we learn? What new opportunities arise?

Figure 1 The nine steps of a Frame Creation process

Frame Creation is a process of thinking around the problem rather than confronting it head-
on: it is the expansion of the problem space that allows new patterns to emerge. Central

to the process is the fifth step, where an analysis of the values of the broader field of
stakeholders leads to the Themes from which new approaches (the Frames) can be created.
The first four steps lay the groundwork, the latter steps explore the implications of the
potential frames and proposed solution directions. For a detailed step-by-step description

of the reframing methodology see Dorst et al. (2016, pp 162-179). The core of the Frame
Creation process can be compressed in a workshop that itself normally lasts two to four
hours. But this is a bit misleading: in a complex problem situation such a reframing workshop
takes months of preparation and after the in-principle adoption of a frame, the path to action
is often hard and long. New frames invariably disturb organisational cultures, processes,

and structures that have been set up to support the conventional problem-solving in an
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organisation. Frames can also cut through organisational boundaries in unexpected ways
—then there is a need to build a new network of organisations to support the creation and
delivery of the chosen solution.

3. Research Method

This paper presents a case history (Bordens & Abbott, 2002) of the Kings Cross project.

It draws on policy documents, public submissions to a government enquiry, media and
consultancy reports and academic publications to put forward our observations of the
evolution of the problem over a ten-year period. In putting forward these observations we
also propose a theory of change model. This theory of change model provides a framework
by which to critique the original Kings Cross project, identifying where things went wrong, or
could have been done differently. The authors of this paper were leading the research centre
at the focus of this study for the first 10 years of its existence. The case history and theory of
change model in this paper are put forward as a meta-analysis of a body of work spanning
more than 10 years, and the changes in how crime in the night-time was approached by
governments over this time.

4. The original Kings Cross project

In 2009, the Designing Out Crime research centre was approached by the City of Sydney (the
local council at the core of this big international city) to look into the problem of ‘alcohol
related violence’ in Kings Cross, an entertainment district. The original project was led by
staff from the Designing Out Crime research centre and involved a student group from the
University of Technology Sydney’s Faculty of Design, Architecture and Building under the
mentorship of Sarah Gibson (Dorst, 2011).

The project in a nutshell (for a much more detailed description of this project and its
outcomes see Dorst et al. (2016, pp: 14-19, 48-51, 162-179).

The problem situation centres around Kings Cross, an entertainment quarter in Sydney. This
particular area with its bars and clubs attracts about 30,000 young people on a good night.
The issues include drunkenness, fights, petty theft, drugs dealing and later in the night, there
is also sporadic violence. Over the years, the government has been using ‘strong arm tactics’,
increasing the police presence and the putting in CCTV cameras. Clubs have been required to
hire security personnel. All this extra security has made for a grim public environment, yet the
problems have persisted.

Designers from the Designing Out Crime centre quickly realised that the issues were
presented to them by the local council as law-and-order problems, needing law-and-order
solutions (this is the initial framing). The designers took a broader approach and studied the
behaviour of the revellers in more detail. Key themes that emerged were that the people
concerned are overwhelmingly young people (non-criminals) wanting to have a good time,
and that they were becoming increasingly bored and frustrated as the night progressed.
Paradoxically, they were not getting a good experience at all — a problem that was not helped
by the security measures in place. The designers framed what were originally presented
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as crime issues differently by studying the themes in the broader problem situation and
proposing a simple analogy: that this problem could be seen AS IF they were dealing with
organising a good-sized music festival. This analogy immediately allows further exploration:
what would one organise if one were to organising a music festival? This exploration in turn
leads to new scenarios for action. Just to name a few, out of about 20 design directions that
were sparked by this frame:

- Transportation. When organizing a music festival, one would make sure that people would
be able to get there, and also leave again when they wanted. In this entertainment quarter,
the peak time of young people coming into the area is about 1AM, and the last train leaves

at 1.20AM. Getting a taxi takes about 2 hours, later in the night. So, once you are in the
entertainment quarter you are basically crammed into a single road until the trains start
running again at 6 AM. That leads to boredom, frustration and aggression. Apart from running
more trains, the designers proposed as a fall-back position a system of temporary signage

on the pavement, helping the party-goers to get to Town Hall station that has buses running
throughout the night.

- Crowd control. In organising a music festival, one would also create chill-out spaces and
continuous attractions, to make sure that people’s experience does not completely depend
on what happens on a single big stage. As it happens, this entertainment quarter has a few
big clubs that form the main attractions. Young people that have visited a club and spill out
on the street might find that the queue for the next one is too long and wander along with
nothing to do. The designers proposed that this can be minimized by providing an app that
tells people how long the waiting time for the next club is before leaving one. Some of the
laneways around the central street can be opened up as rest areas, with water fountains and
a relaxed “lounge” atmosphere.

- Safety and wayfinding. In organizing a music festival, one would have staff around to help
people and keep an eye on safety. Over the years, the clubs have hired more and more
security personnel and bouncers. The designers proposed a system of very visible young
‘Kings Cross guides’ in bright T-shirts, that help people find their way through the area and
that are also approachable when help is needed.’

5. Impact on strategy, and structure and the sector

By its very nature, such a radical reframing (from ‘alcohol related violence’ to ‘a music
festival’) cannot be implemented without having deep repercussions for the organisations
involved. Such a reframing implies a change agenda for the stakeholders that have earlier
framed the issue, defined the problem and kept it in place. For lasting impact, the Themes
and Frames that result from the frame creation process should lead to changes in the
strategy of the organisations, and possibly their structures and processes. Radically new
Frames can become harbingers of a new paradigm, they have the potential to transform the
unwritten rules of the game in a whole sector (in this case: influencing the criminal justice
system by presenting alternative crime prevention strategies).

A number of remarkable people within the City of Sydney local government quickly picked up
on the possible role that they could play within the ‘Music Festival’ frame, and recast their
organisation from being centred around the conventional local government roles, provision
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of infrastructure and rule enforcement, to become a ‘conductor’ of night life in the Kings
Cross area. From this much more active, creative role they recalibrated their relations with
a wide group of stakeholders that could be involved in shaping the future of the Kings Cross
experience.

And they even went much further: the Music Festival frame is a nice metaphor to think with,
but it has obvious limitations: (1) many elements of the complex Kings Cross environment
cannot be captured within this frame (e.g. the experience of local residents), (2) this frame
only applies to Kings Cross (which is only a couple of streets), and merely to a couple of
nights per week, mostly in the summer months. For the City of Sydney to become a true
conductor of nightlife throughout its local government area, it would need frames or
development agendas for all of its different neighbourhoods — some are local entertainment
oriented, others more touristy, and yet others are residential. These would need to be

based on evidence as to the current state of the night life there, and of course involve

the participation of citizen, local businesses and other societal stakeholders. The City of
Sydney commissioned research into the night life (City of Sydney, 2011) and consulted with
residents and stakeholders about appropriate ambitions and frames for the various areas
going forward. This resulted in a comprehensive Open Sydney strategy (City of Sydney, 2013)
that captures the local ambitions and translates them in hundreds of action points for the
short, medium and longer term. These action points in turn resulted in more projects being
commissioned to explore possible futures in Kings Cross and other parts of the city.

Some of the new Kings Cross projects that the Designing Out Crime research centre was
involved in built on the original reframe (the ‘music festival’), others were much more
detailed and specific. For instance, one project focused on the problem of violence: to

a degree the groups of young men get into fights because they want to fight, as part of
their specific group culture as they establish a hierarchy within and between groups. The
reframing here was based on the realisation that the key Theme behind this behaviour is
competition, not violence per se. Creating other arenas for competition, like urban sports,
helps them achieve these goals by less violent means. And as it turns out, they are quite
happy to compete in these less harmful ways.

The original 2009 Kings Cross project was done in collaboration with the Safer Sydney unit
of the City of Sydney as the commissioning party. In the years after the project, this unit
spun out the ‘The Night-time Economy team’. This team takes a much broader and more
comprehensive and inclusive view of the meaning, significance and the value of nightlife in a
big international city like Sydney. The dollar value of the economic transactions of the city at
night has also become part of the bottom line, in 2019 Sydney’s night-time economy is $27.2
billion per annum (Deloitte, 2019). The Night-time Economy team set about implementing
many of the recommendations of the Kings Cross project.

The Kings Cross case study story has travelled really well, in professional practice and in
academia as an early example of social design, and a successful case of design contributing to
public sector innovation (Bason, 2018). It has had a widespread international influence.
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The project itself has had direct influence on the thinking about nightlife in cities like
Vancouver, New York, London, Cardiff, Manchester, Edinburgh, Paris, Amsterdam, Berlin.
Direct follow-ups for the Designing Out Crime team include invitations to projects in
Amsterdam, Eindhoven, Seoul, Hong Kong, among other places. The founding director of
the Night-time Economy team at the City of Sydney won a Churchill fellowship to study
best practices around the world (Matthews, 2009). In parallel, the Night Mayors movement
emerged to help cities think about the importance and potential of the nightlife in a city. In
2019, this movement had spread to 40 cities across the world (Seijas & Gelders, 2020). This
in turn has led to an international series of ‘Global Cities after Dark’ conferences, sharing
practices and lessons on the creation of a thriving night-time economy from around the
world (www.globalcitiesafterdark.com). Through the impact the movement is having and
the discussions it is enabling, the movement is sharpening the emerging role of the Night
Mayors. Part of this discussion is recognising the various roles that they play (regulatory,
advocacy, etc.) in curating the night-time as a space for ‘trust and identity building’ (ibid).

6. Tragedy strikes

6.1 Incident and response

But then in 2012 and 2014, two young men were killed in separate unprovoked one-punch
attacks in Kings Cross. These very tragic deaths were of course discussed in the media, which
put pressure on politicians to create new countermeasures to clamp down on the ‘alcohol
related violence’ in Kings Cross. In response, the state of New South Wales introduced so-
called “Lockout Laws” (not changing the mandatory closing times, but basically preventing
people from (re)entering a pub, café or restaurant after a certain time and limiting the
service of alcohol) that covered a large part of the City of Sydney local government area
including the city centre and Kings Cross. These laws served to make these areas very
unattractive (no smoking outside, no pub crawls, not getting food), and effectively killed the
nightlife. Restaurants, cafes, nightclubs, pubs and shops left the area or went bankrupt. In
total, 176 establishments closed as a result of the lock-out laws (Taylor, 2018). The changes
in Kings Cross meant that other, more suburban areas of the cities became busier, stretching
the local infrastructure. Clearly a case of shifting the problems, rather than resolving them

— although inadvertently, this shift might actually have brought down the overall violence in
the Sydney metropolitan area, as youth from the different suburbs stopped using Kings Cross
as a central arena to meet.

The sad irony behind this state of affairs is that the Lockout Laws would not have prevented
the two one-punch attacks, as those were both earlier in the evening before the lockouts
would have taken place. Yet in the political scheme of things, that did not seem to matter.

The introduction of the Lockout Laws led to ongoing protest from Sydneysiders, the
community and business owners in the area. A political party was created to advocate for
their repeal. This sparked an impassioned societal discussion on what being an ‘international
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city’ actually means, what the role is of night entertainment in the life of a city, and how we
as a society support young people going through the confusing years then they are coming
of age, etc. The City of Sydney actively facilitated these discussions through platforms like
sydneyyoursay.com.au > openandcreative while advocating for ‘Sydney as a 24 hour city’,
commissioning research on the state of the ‘night-time economy’ to benchmark with other
major cities around the world. The New South Wales Government also commissioned its own
research into the matter. After a public inquiry that attracted more than 200 submissions, see
for instance City of Sydney (2019), the Lockout Laws were largely repealed in 2019.

6.2 Reflection: what happened?

There are a number of lessons that can be learned from this unfortunate course of events.

In retrospect, there were three flaws in the original Kings Cross project... (1) The DOC centre
designers had not realised that in commissioning this project, the City of Sydney was taking
on a responsibility that was actually shared with several departments in the New South
Wales government. Not involving those departments turned out to be a fatal omission. (2)
Secondly, the DOC centre designers didn’t involve the media in the project, and hence didn’t
influence the societal discussion on Kings Cross. When the tragic deaths happened, that
discussion naturally started where it left off - from the old frame of ‘alcohol related violence’.
(3) The most influential voice in the whole societal discussion were the emergency room
doctors at nearby St Vincent’s hospital — they advocated for the Lockout Laws with all of the
moral authority that comes with their profession. Again, the DOC centre designers had not
involved them in the original Kings Cross project.

These hidden assumptions in the original project were called out. In the years since, the
societal discussion has moved on, and the NSW Government has been reflecting on the
appropriateness of the Lockout Laws as a response to the situation in Kings Cross. It is clear
that there now is a much more resilient and robust societal discussion and a better context
to really change the situation in Kings Cross for good.

7. A theory of change

There are several sides to the Kings Cross project story: on the one hand, there is the
emergence of a compelling frame that captures people’s imagination and leads to success
on project level — but on the other hand, we can see how difficult it can be to create real and
lasting change.

Thoughtful design projects in which the frames we use to define the problem in the first
place are called into question and alternative framings emerge can and should lead to
changes in the practices of the organization, strategy of the organization, and inform changes
in its structure and processes. Radically new frames have the potential to transform the
unwritten rules of the game in a whole sector (see Figure 2).
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Figure 2 From reframing project to impact

But this hardly ever happens because these great insights come from bottom-up, while the
strategic thinking is usually determined in a top-down process: the sector or organisation
reacts to what is sees as its relevant context (the ‘Field’), and adapts its structures and
strategies accordingly (see Figure 3).

FIELD

sector
v
structure
v

strategy

practices
A

— PROJECT I

A

—

experiment reflect

insight

Figure 3 The blockage that comes from the top-down approach to strategy formulation

This blockage in the innovation system can be bypassed by using the insights that come from
the projects to directly influence the Field. This creates a new dynamic, combining the two
movements: as the insights that come from the projects are used to create a new Field, the
sector adapts to this new Field by using its normal top-down adaptive processes, and meets
the bottom-up movement halfway (see Figure 4).
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Figure 4 The Dynamics of Reframing and Strategic Transformation

We have encountered the different levels of this model at play in the aftermath of the Kings
Cross project.

8. Conclusion: reframing and strategic transformation

What are the lessons we can draw from this extended case study-cum-aftermath to help us
understand what design can bring to such open, complex, dynamic and networked problem
situations, what are the pitfalls, and where do we need practices from other fields to
augment what design can bring?

In retrospect, we can now see clearly that in the initial project, as designers we made the
familiar mistake of being too focused on the project level. And as we have said earlier,

the project team completely missed some of the major stakeholders — never a good idea
(see section 5). And the vulnerability of the solution was exacerbated by the fact that they
weren’t very inclusive of the stakeholders they did work with, not really pulling them into
a co-creation process. This was not by accident — they were making the classic design call
in trying to get away with it, by staying under the radar, and assuming that the elegance
of the reframe and the resulting ideas would be so compelling that this in itself would
create the space for change needed for implementation. In a way they were lucky that
the City of Sydney had a much more inclusive approach. But even so, despite with the
positive developments in the aftermath of the project, including the advent of the Open
Sydney strategy and the organisational shift to the Night-time Economy (incredibly rare),
the solutions proved to critically vulnerable because the societal discussion had not moved
on. For real change to occur, all levels in the model of Figure 4 need to shift into a new
alignment. This means that if design is to have lasting impact, it will need to learn how to
strategically work across these levels.

For design to reach its full potential to reframe issues and create real change it needs to
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rethink some of its own assumptions, that come from its long history as a professional field
(this is only natural: after all, dealing with such complex social issues we are using design
practices for something they weren’t conceived for). We have already outlined some of
these above, in describing the shortcomings of the original Kings Cross project — but the
list of assumptions is much longer. They include, an underestimation of the importance of
the client role (Dorst, 2019), difficulty in allowing expertise from other professional fields
to influence the course of the project, a potential problem in dealing with high levels of
complexity, the fact that design tends to ignore the existence of power. Design tends to
create a bubble in which a creative process can flourish, but in doing so it also creates a
difficult interface with the broader organisation.

What is clear from this case study is that in order to achieve strategic transformation, design
needs a theory of change beyond the project level and beyond the bottom-up approach that
it traditionally applies. The fledgling model presented in Figure 4 can be a basis — at least it
maps some of the layers to be traversed, and in this case study it has helped us build a close
understanding of what could possibly go wrong. Other models from innovation management
(Liedtka, 2017), change management (Schaminee, 2018), and public sector innovation
(Bason, 2018) can all shed light on the position that design find itself in as it is moving into
this important but incredibly complex problem domain. This is the moment to very closely
collaborate with these fields.

To deliver on the promise of social design, (Tromp & Hekkert, 2019) design will need to
change to meet these challenges, move beyond project-level solutions to change the
practices, strategy, structure, and change the thinking in the sector.
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Abstract: Design processes are at the heart of design research. Current design research
at the micro- and macro-level has led to profound insights about designing. However,
missing are design process research approaches that are able to theorize between
(meso-level) and beyond levels of analysis. This fragmentation of process research and
theory across levels hampers research synthesis and theory development. In this paper
we illustrate the limitations of current design research methodologies to analyse and
theorize process. Specifically, the issue lies in the challenge of analysing and theorizing
the temporal embeddedness of data in the overall design process. We introduce a
Process Theory agenda for future design process research focused on the meso-levels
as the mediator of interactions between design processes across levels. As such, this
paper contributes a novel characterisation of a critical challenge in design research,
proposing process theory for addressing this.

Keywords: design process; research methodology; process theory; conceptual model

1. Introduction

Design process models, such as co-evolution (Dorst & Cross, 2001) or the double diamond
(Design Council, 2015) have had a profound impact on both practice and scholarship in
design. Thus, process research critically shapes the work of practicing designers as well

as students, and forms a fundamental aspect of theory development in design research
(Daalhuizen, 2014).

Despite the importance of design process research, there has been significant fragmentation
in the literature across levels, particularly between micro-level design cognition and macro-
level design management perspectives (Cash, Skec, & Storga, 2019). This has led to three
major challenges in current design process research. First, lack of meso-level studies that
connect across levels. Second, a corresponding lack of research method development at
this level, particularly in contrast with developments at the micro- and macro-levels (Cash

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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et al. 2019). Whereas protocol studies may be robust for analyzing aspects of shorter
design sessions (around 90 minutes), and ethnographic and narrative approaches may

be strong for analyzing a complete design process (several months), what is missing are
approaches that can link the micro strength of protocol studies with the macro strength

of ethnographic and narrative approaches. Third, the above challenges have led to a lack

of theoretical sophistication at the meso- level. Even if data is collected about the design
process, analysis and theorizing of such data tends to either adhere to a variance analysis
leaving out the process elements, or lack the empirical grounding and reflexivity needed
for a deeper process analysis. This would require analysing and theorizing the design
process, by appreciating how actions and their consequences in design have an influence
over time, highlighting issues like path-dependency or interactions across levels of analysis.
These limitations of existing design methodologies hamper research synthesis and theory
development, as well as negatively impacting our ability to deliver design theory that
considers interactions across levels (Cash et al. 2019). Thus, there is a critical need to better
understand the nature of these challenges in design research, and further, to identify
potential lenses for developing integrative, meso-level perspectives on the design process.
We argue that there are opportunities for more process analysis and better theorization from
data.

Given this need we aim to develop a framework for better understanding the fragmentation
of perspectives in design process research, and subsequently identify potential ways
forward rooted in meso-level process theory (see e.g., Cash et al., 2019). Based on
methodological review, ‘for which we picked the dominant research methods for studying
design processes to illustrate the point and show the research space. The review is not
intended to be exhaustive, but rather a conceptual development approach well suited to
situations where current theory is sparse (Handfield & Melnyk, 1998), we contribute a
novel characterisation of process research in design, as well as proposing a new theoretical
lens for addressing this. This both extends design theory in this area, and points to critical
opportunities for improved design support across levels.

The structure of the article is as follows. We first develop a conceptual framework of
different design process levels and delineate variance from process theory. Based on this
framework, we then develop a typology that describes current approaches to the study
of design processes as well as their strengths and weaknesses in light of our conceptual
framework. Following this we develop a process theory based agenda for future design
process research.

2. Conceptual Framework: prospects for bridging micro- and macro-
level theorizing about the design process

In the following, we introduce a conceptual framework for understanding perspectives

on study of design processes. For this we delineate micro- and macro-level processes and
introduce the relevance of meso-level interactions between micro- and macro-level. Next,
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we delve deeper into process analyses and theory as a distinctive form of theorizing. Our aim
here is not an exhaustive review, but an illustration of the larger point of a lack of meso-level
research and how this relates to the issue how to analyse and theorize process itself. Given
the relevance of insights from psychology and organization studies for design, we mainly
draw from there to illustrate our conceptual framework.

2.1 From Micro-Level to Macro-Level Design Processes

Generally speaking, we can differentiate between the content process of design and five
hierarchical levels that influence both content and each other. We build a conceptual
framework to delineate these processes as micro-, meso- and macro-level (Cash et al.
2019). Critically, this multi-level conceptualisation allows for interactions between individual
cognitive processes and organisational managerial processes (Leenders & Dolfsma, 2016),
with emergent effects developing as smaller level phenomena propagate into larger level
effects (Marks, Mathieu & Zaccaro, 2011; Wiley, 1988). For example, interaction across
levels could be here at the individual level the staunch actions of a designer, who engaged
in user testing and found the prototype not to be working as expected. At the meso-level
these results lead the team to discuss the way user testing was done, convincing them that
they need to redesign parts of the prototype. However, at the organizational level when
management heard of this they decided that this costs too much time and money and to go
ahead, seeing that the user test only involved ten users. Thus, these levels are differentiated
for analysis, yet closely linked.

On the micro-level of the design process, we have the content of design, the individual
designer, their activity (Kozlowski et al., 2016; Wiley, 1988) and the situation they are
facing (Suchman, 2006). The content of design refers to the design itself as it changes over
time. This process is often tightly interwoven with the individual level. For example at the
individual level, we can study the design process that an individual goes through the role of
uncertainty perception and how this leads to prototyping (Cash & Kreye, 2017; 2018).

At the meso-level, work in psychology (for a review see Hiilsheger, Anderson & Salgado,
2009) or organization studies (Garud, Tuertscher & Van de Ven, 2013) has shown the
importance of teams. To illustrate for example from a more organizational perspective,
the meso-level plays an important role as organizations struggle with their core rigidities
(Leonard-Barton, 1992), teams and projects allow an organization to develop and try new
approaches, products or services. From an psychological perspective, here we go beyond
the individual to look at the design process that a team goes through, especially interaction
between individuals in a team (Kozlowski et al., 2016) and emergence in team processes
(Kozlowski & llgen, 2006). Learning plays another vital role here, but this learning becomes
more explicitly social process (Elkjaer, 2004). Next to learning, we find here the team
dynamics as well, with politics, identity or conflict making a pronounced entrance into the
design process.

At the macro level the unit of analysis changes. Here the focus on the interactions between
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teams/departments/functions (Kozlowski et al., 2016; Wiley, 1988), the interactions with
the organization and wider social structures (Gorman, 2014; Salvato & Rerup, 2011). While
not all of the organization might be involved in the design process, the design process is
influenced by the organizational situation that surrounds it. Think here for example of

the way decisions are being made that impact the design process, the way that culture

and existing ways-of-working might clash with a design process, or how organizational
capabilities can help and hinder a design process. Especially in the last decennia, the role
of design beyond a single organization and design in systems have played a more important
role. As design increasingly happens in between organizations and in systems, we see new
dynamics occurring in the design process Cash, Skec & Storga, 2019). In design research,
such processes are studied under the umbrella of networked innovation, open innovation or
innovation ecosystems.

2.2 Variance Theory versus Process Theory

Figure 1 Comparison of Variance and Process After Mohr (1982), Langley (1999) and Design
Council (2008/2015)

Generally speaking, the majority of research approaches follow a variance analysis. Scholars
investigate the co-variance between dependent and independent variables (e.g. effect

of X on Y). Underlying such research is a perspective on reality, where reality is made up

of “things” studied as “entities”. Such a perspective highlights outcomes, products, and
continuity. Variance analysis is strong at testing theoretical propositions and through that
well suited for theory testing. Variance analysis relies on statistical generalization to go
from specific data to general implications for the phenomenon under study (Langley, 1999).
For example, much of the work on shared understanding or creative constraints has been
variance-based.

Instead, a growing movement of scholars in a wide range of scientific fields like strategy
(Langley, 2016), innovation (Garud et al. 2013), or learning (Gheradi, 2006), have started
investigating phenomena from a process perspective (e.g. analysing design process over
time). Process analysis excels at developing theory while being relevant to practice through
staying close to practice (Langley & Tsoukas, 2016). A key challenge though in process
research is developing research methods that allow for appropriate analysis and theorizing
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of processes (Langley, 1999). Trying to analyse and theorize a process, but applying variance
methods is inappropriate, as process research requires different modes of thinking, analysing
and theorizing (De Cock & Sharp, 2007; Helin et al. 2014).

Regarding methods, while quantitative process research is possible, process research

tends to rely on qualitative methods for data collection over time and use theoretical
generalization. Process theorizing puts process central to investigate how issues emerge,
change and disappear over time (Langley & Tsoukas, 2010; 2016). The hallmark of process
theorizing is starting with “how” questions, rather than “what” or “why” (Langley et al.
2013). By taking time and timing serious, process theorizing takes into account relationships,
path dependency and focuses research on how things change (Langley & Tsoukas, 2010;
2016). To illustrate, think of how the initial framing and reframing during a design project
by individuals can help the reframing process of a design team, but such reframing might be
more difficult when facing the political realities of pitching a design at a top management
team. To be able to understand this process, requires analysing the process in a way that is
analyses the temporal order and theorizes how certain actions led to certain consequences.
Rather than seeing things as static entities, process research focuses on the dynamic, the
ephemeral, and the novel (e.g., Leenders, Contractor, & DeChurch, 2016; Navarro, Roe &
Artiles, 2015).

Theory and methodology are importantly intertwined. Regarding theory, there are several
existing theories in design that follow this process analysis, reflecting the importance of the
design process to design research. The double diamond (reference) has played an important
role in design practice, especially in design education. An example of a process theory is co-
evolution, where a process perspective on problem and solution co-evolution points out how
both problem and solution not only change throughout the process but also that the changes
often relate to each other, as new insights about the problem can point out new possibilities
for solutions.

Building such process theory requires research methodologies that allow for process analyses
and theorizing. An example would be Linkography (Goldschmidt, 1995), which is explicitly
interested in the design process. Two aspects are important for process methodology. First,
to be truly process though, data needs to be collected throughout the design process and the
temporal embeddedness of data needs to remain central in analysing the data. Throughout
the theorizing process, the temporal order of events is central and theorizing focuses on

how events at different times in the process affect later parts of the process. This means

that even if data was collected of the process, this process element of the data can get lost if
analysis and theorizing of the data do not take into account the process nature of the data.
Therefore, a process perspective is arguably well suited to study the dynamic, ephemeral and
novel aspects of the design process. In the following, we discuss existing approaches to study
design processes and highlight the limitations regarding micro- versus macro-level and their
interactions as well as variance versus process analysis and theorizing.

Thus, we are again able to distinguish research perspectives between variance and process
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analysis. Bringing this together with the levels described in Section X we are able to critically
evaluate current work in design research on these two dimensions: variance vs. process &
micro- vs. macro-level.

3. Current approaches and their limitations to study design
processes: levels, analysis and theorizing

There are three major approaches to the study of design research that we will discuss in this
section in reference to our proposed conceptual dimensions: protocol studies, ethnographic
approaches and narrative approaches. We chose these three approaches as they are
prominent approaches to study design processes, but as we will argue, the way these
methods are currently applied are problematic regarding dealing with levels, analysing and
theorizing of the design process itself.

3.1 Protocol studies

Building on the work of Ericson and Simon (1993) protocol studies have had a profound
impact on design studies. Protocol studies investigate design processes in terms of verbal
exchanges, cognition, and behaviour (Hay et al. 2017), primarily of individuals but also teams.
This typically covers processes enacted in a matter of seconds, and with study durations
in the range of minutes to hours. As such, protocol-studies are concerned with micro-
level processes in design. In terms of analysis, protocol studies typically rely on detailed
statistical analysis, drawing on variance analysis. This has resulted in, for example, work
on design cognition highlighting conjecture-based problem formulation, problem solution
co- evolution, analogical reasoning, mental simulation, fixated solution generation Ball &
Christensen, 2019) and the role of uncertainty perception in the design process (Cash &
Kreye, 2018).

Strengths:

¢ Due to the variance analysis underlying such protocol studies though, protocol
studies are better suited for testing theory, rather than constructing new theory
e Protocol studies excel at analysing the micro aspects of design sessions

Weaknesses:
e Methodologically protocol studies are challenging to scale-up to include more
participants or longer time-frames (Hay et al. 2017)

e Theoretically it is difficult to relate insights from the micro level of protocol studies
to the macro level of longer design processes

3.2 Narrative approaches

Next to protocol studies, a different approach is narrative methods. Here, design scholars
capture a narrative of the design process as it develops over time, highlighting the moments
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that were impactful for the overall narrative of the design process. Data analysis often done
qualitatively and inductively. Where protocol studies excel at finely grained micro-level
analysis of individual sessions, narrative approaches are better suited to study the macro-
level of longer design processes, e.g. 6 months Going from descriptive narratives to good
theory, requires a deeper sensitivity to the underlying processes at work (see e.g., Pentland,
1999; Langley & Tsoukas, 2016; Pentland & Feldman, 2007).

Strengths:

e Developing rich theoretical insights, by connecting the dots across a longer lasting
design process

¢ Narrative research is close to the experience of designers, meaning such
theorizing can be more relatable and meaningful (Weick, 1999)

Weaknesses:

e Lack a detailed account of how the narrative is grounded in the empirical data,
especially considering the plurality of narratives that different people would tell

e While the content is there, it is not clear how the content process and the
narrative have influenced each other

3.3 Ethnographic approaches

Lastly, we have ethnographic approaches. Originally stemming from anthropology to study
cultures and drawing on fieldwork of finely grained analysis from observations, interviews
and fieldnotes, ethnographic approaches in design have led to a better understanding of the
social and practice elements of design. Ethnographic approaches can be used at different
levels. For example at the micro level ethnographic methods can be used to study design
practices and the situatedness of these practices. At the macro level, ethnographic methods
can also be used to better understand design processes. See e.g., Lok & De Rond (2013) for
an example of process ethnographic approach. Data analysis happens inductively, but not
necessarily analysing the process explicitly.

Strengths:

¢ Develop rich theoretical insights that are useful for theory construction
e Strong situatedness of design and descriptions of actions of designers

Weaknesses:

e Ethnographic approaches as currently applied within design studies leave time
largely out of the analysis

e Ethnographic approaches were invented to capture collective culture. When
applied to design, ethnographic approaches can lose the role of the individual
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3.4 Positioning Current Approaches on the two dimensions

Bringing these insights together we are able to position each approach with respect to our
dimensions in order to highlight a number of key challenges for design process research. We
argue that protocol studies excel at analysing micro-level processes using variance analysis,
that lack analysis and theorizing across time. While current ways of applying ethnographic
and narrative approaches excel at studying macro-level processes. Here we argue that
ethnographic approaches are more inclined to employ atemporal analysis akin to variance
analysis, while narrative approaches are inherently temporal, but the necessary analysis
and theorizing of the process itself is missing. Studying “process” requires an analyses of
the temporal embeddedness of that data. Or the other way around, just collectinf data
during the design process and depicting a theory as a process, does not mean that the data
was analyzed and theorized regarding its temporal embeddedness in the design process.
Therefore, we argue that all three approaches as currently employed in design studies have
serious limitations regarding the prospects of furthering our understanding of the design
process. Figure Y positions current approaches in respect to our typology.

Figure 2 Overview of typology and methodologies

We conclude that there are four major research challenges for furthering our understanding
of the whole design process. First, we need to develop research methodologies for design
studies that take time, timing and temporality more serious, by empirically grounding
research in time. Second, a consequence of the first challenge is that we need a more
sophisticated theorization of path-dependency and emergence throughout the design
process. Third, we need a better understanding of interactions across levels in the design
process (Cash et al., 2019). Fourth, we need to develop or adapt research methods to

1984



The Future of Design Process Research? Exploring Process Theory and Methodology

capture the design process in ways that are meaningful to practitioners and theorists alike
(e.g., Wegener & Lorino, in press).

3.5 Limitations

Before we continue with the future research agenda, we need to address the limitations of
our current paper, some of which can be addressed by future research. The most important
limitation is that the paper is not intended as an exhaustive review of the literature. Given
the word constraints of a conference paper, such an exhaustive review was not possible.
This would have required a more systemic reviewing approach, which would be a next step.
Both on the issues of process theory and process methodology a more in-depth analysis

is required to work out the differences between current research methods and their
applications in design and what is required in methodological innovation and theorizing. By
developing an illustration of a new perspective on research and design processes, we want to
highlight the issues, rather than a building an exhaustive argument on what process theories
and how to apply it to design research.

4. Towards a future research agenda for studying the design
processes

Given the challenges and position outlined in Section 3 it is possible to identify process
theory as a potentially important perspective for design research, allowing design scholars

a more comprehensive understanding of the whole design process and creating theory that
captures the design process. Discussions of the role of the design process and its relation
with methods has a long history in design studies (see e.g. Jonas et al. 2010). We see an
opportunity similar to the work of Karl Weick (e.g., 1977; 1979; 1995; 2004) for organization
studies, whose work took organization studies from focusing on the outcome “organization”
to highlighting the processes of organizing. This seemingly simple change has led to profound
repercussions in how organizations were understood, leading to work highlighting the
process in strategy (Mintzberg, 2007), innovation (Van den Ven, 1992: Van den Ven & Poole,
1995; 2000) decision making (March, 1994) or organizational change (Pettigrew, 1985; 1990).
In order to generate such process theory though, required methodological development.
Existing research approaches needed to be adapted for studying the process of how the
phenomenon unfolds over time. For example regarding innovation the work of Van den Ven
(1992) and Van den Ven & Poole (1995; 2000) was an important stepping stone, as their work
was initiated by the conceptual questions on what process is and how to design research

in line with a perspective of what organizational processes are (Van den Ven, 1992). This

was followed by a theoretical discussion of processes of change in organizations (Van den
Ven & Poole, 1995). Their work culminated in an extensive research program of what the
management of innovation entails, comparing processes across different contexts (van den
Ven & Poole, 2000).

Here we need to contrast our future research agenda from other research that seems similar,
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but has other goals. To illustrate, we employ a recent paper combining ethnographic with
narrative approaches (Celikoglu, Krippendorff & Ogut, 2019). While interesting in itself,
this study shows that although data is collected during the design process, in the analysis
the design process itself is not analyzed, but contingency analysis and qualitative content
analysis. Both analysis approaches turn qualitative process data into quantities that are
analysed according to a variance logic.

We think that the field of design is also ripe for a similar development to organization
studies, where instead we take the notion of “design process” more seriously and adapt
existing methods to capture, analyse and theorize the process more extensively. Theorizing
process in design, would mean going from a focus on the outcome of design—"the” design—
to focusing more on the designing and how the designing and the design interacted over
time. Process theorizing is therefore interested in how a design changes through the design
process, in the flow of design, in the agency of the designer and prioritizes the design process
over only focusing on the outcome (Langley & Tsoukas, 2010). Regarding analysed the design
process, it would mean that the temporal embeddedness of data, what comes before and
what comes after, has to become central to the analysis process. This leads to a number of
changes for theorizing. First, process theory is focused on the events in a design process
(e.g., Leenders, Contractor, & DeChurch, 2016) rather than the change of variables. Second,
process theory strives to understand the final causes of how a design came to be, rather
than understanding efficient causes as variance theorizing does (Mohr, 1982). Last, process
theorizing takes timing seriously, meaning that the order of time in which events happened
becomes crucial for understanding the design outcome (Langley & Tsoukas, 2010). This
switch we call for is nicely summarized by Garud, Jain & Tuertscher (2008): “This suggests

a change in the meaning of the word ‘design’ itself — from one that separates the process
of design from its outcome, to one that considers design as both the medium and outcome
of action.” (p. 351). Taking this together with our review of current approaches it is possible
to identify four major themes for future design process research. For each we first describe
these four themes and provide two exemplary research questions.

4.1 Exploring development of more process research methodologies fit for
design studies

Similar to the methodological developments needed in other fields for process research to
fulfil its potential (e.g. Langley, 1999), design researchers also need their own methodological
development to further process research through process analysis and process thinking

(De Cock & Sharp, 2007). Taking time and timing seriously is a considerable methodological
and intellectual challenge (Langley & Tsoukas, 2016), which requires exemplars for design
scholars to emulate and adapt in their own inquiries into the design process. Examples from
Organization studies for narratives are Tsoukas & Hatch (2001), Pentland & Feldman (2007)
or Pentland (1999). Examples for ethnographic approaches are Lok & De Rond (2013), Deken
et al. (2016) or Cohendet & Simon (2016). Exemplary research questions here could be:
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e How can design scholars adapt ethnographic approaches to incorporate process
elements more?

e How can design scholars ground narrative approaches more explicitly in empirical
data?

Such research would require an explicit focus on research methodological work, thus not
applying existing research methodologies from design, but rather learning from other
process research approaches and exploring how to apply these to study design processes.

4.2 Exploring Path Dependency and Emergence in Design Processes

While there is a number of aspects that are problematic about not considering time as an
element of the design process, the biggest issue is a lack of understanding path dependency.
With this we mean an understanding how earlier events in a design process influence later
events. A variance approach of statistical analysis essentially leaves out the timing of such
events, merging the whole process into a couple of variables. Exemplary questions here
could be:

e How do design reviews influence overall design processes?
e How do specific earlier design actions influence later design actions?

Here, the focus of analysing and theorizing would be on how the process during the design
reviews might have influenced the overall design process. What considerations were raised in
a design review and how were these addressed in the subsequent design process?

4.3 Exploring interactions across levels

Related to path dependency is the issue of a lack of analysis of how different elements of the
design process influence each other over time. Think here especially of how the interaction
in the team influences the individual designer, how the individual/team is influenced and
vice versa influences the organization, how the content/artefact and the design process
interact or how the situation influences and is influenced by the design process. All of these
processes and their interaction require sophisticated methods to both capture data across
time and analyse the timeliness of such data. A key challenge here is the inherent complexity
of such interactions, but especially narrative approaches seem to be particularly suited to
deal with such complexity (Tsoukas & Hatch, 2001). Exemplary research questions here could
be:

e How do actions of individual designers influence the overall design process?
e How does learning of individual designers influence organizational learning
regarding design?

Here, we would need research approaches that unpack the complex relationships between
individuals, teams and organizations.
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4.4 From retrospective accounts of design to prospective accounts of design
processes

A limitation of current design research is the retrospective nature of much research (Weick,
1995). Even when data is collected in real-time, analysis approaches tend to employ
retrospective hindsight to reinterpret the process that was studied. This means that the
outcomes of such research tend to not align with the lived experience of the designers and
other stakeholders that have been part of the process (Fachin & Langley, 2018). Instead,

it is interesting to explore research that captures the ongoing sensemaking of participants
engaged in the design process. Such accounts would help design scholars and practitioners
better understand the uncertainties and ambiguities of the design process as experienced by
practitioners (e.g., Wegener & Lorino, in press). We are inspired here amongst others by the
words of William James:

“What really exists is not things made but things in the making. (...) put yourself in the
making” (James, 1909)

By putting ourselves as design researchers in the making/designing and finding ways to keep
research close to the experience of making/designing, we believe that exciting new avenues
for design research open up.

Exemplary research questions here could be:

e How can design scholars relate design practices used in specific situations to
design processes?
e How can design scholars capture the prospective nature of designing?

Such research questions would require design researchers to become part of the process,
to understand the emergent nature of the design process, to understand how designers
navigate the uncertainty and ambiguity of the design process from the perspective of
designers themselves.

5. Conclusion

In our paper, we set out to review how design scholars study the design process. Existing
research methods in this area have delivered important insights into design work. We
introduced a typology of design research approaches that sets out the dominant research
approaches to study the design process across micro- meso-, and macro-level and variance
theory versus process theory. Reviewing existing approaches through this typology led us

to four main challenges for future theory design process theory development: temporality,
path-dependency & emergence, interactions across levels, and capturing the lived
experience of designers. We suggest a way forward through process theory and methodology
in complement to existing protocol, narrative, and ethnographic approaches. We also
identified opportunities to learn from other fields use of process narrative approaches (e.g.
Pentland & Feldman, 2007) and ethnographic approaches (e.g., Deken et al., 2016; Cohendet
& Simon, 2016). We hope with this framework for future design process research to highlight
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key directions in this area and encourage other design researchers to take up the challenge
of taking time, timing and process more serious.
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Abstract: The demand of a new generation of public services is leading to a systematic
exploration of what design can do for public organizations. The article presents and
discusses, with the help of 2 design projects conducted in the Municipality of Turin,
a design based theoretical framework for organizational change by conducting long
terms process of engagement and exposition of employees from public sector to
design culture. The two cases show as the raise of innovation capacity in public sector
based on the practice of service design projects must consider the necessity of coping
with long-standing challenges, i.e. the innovation of public bodies; the peculiarities of
organizational learning processes and of the absorptive capacity of the organizations;
and the overall resistance to change in people and organizations instead of trying to
circumvent them.

Keywords: public sector innovation; co-creation; organizational culture; experiential
learning; innovation capacity; design thinking

1. Introduction

Confronted with a range of complex challenges, public administrations (PA) are faced with
increasing pressure to improve their innovation capacity (Cavenago et al., 2016; Potts &
Kastelle, 2010). The emergence of the “co-society” paradigm nurtured by open innovation
and digital technologies has given way to completely new citizens behaviours (Garaud,
2016), such as mobilization for the “commons”, data sharing and service sharing. Hence,

the user is no longer simply a receiver or a spectator but an actor (Fluicity, 2015). This new
trend is questioning both the decision-making and the implementation processes in the
public sphere and is putting increasing expectations of greater citizen participation in the
design and delivery of public services and societal challenges that require new solutions. The
demand for smarter solutions and for a new generation of citizen-centred services is growing
both among citizens and within administrations, as a consequence there is an urgent need to
promote innovation and experimentation in the public sector.

This work is licensed under a
BY_NC Creative Commons Attribution-NonCommercial 4.0 International License.
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As a response to these challenges, many public administration (PAs) have introduced

design practices as tool with a particular emphasis on the development of a more citizen-
driven approach to innovation in order to build a better society. The peculiarity of these
structures is the adoption of diverse user-centred design approaches to idea generation and
experimentation because their structure and mandate allows them to circumvent certain
characteristics of the public administration often individualized as barriers (EU commission,
2013) to public innovation (Bason, 2010; Puttick et al., 2014; Tonurist et al., 2017).

But innovation labs have several limitations that different scholars already pointed out. In
particular, they appear too isolated from their parent organization. As the role of innovation
labs is to provide an organizational structure solely focused on innovation they can be
developed without requiring major change in the rest of the organization. As a consequence,
while innovation labs develop internal innovation capacity they do not necessarily transfer
the skills and competences to the rest of the organizations.

However, many barriers continue to prevent the development of an agile citizen-centric
approach to innovation.

e Lack of specific skills to engage with users. Is there collaboration with citizens
and public service end users? Do employees receive training for interacting with
citizens? Do employees feel ‘safe’ in testing new ideas with citizens?

e Lack of competences to activate public organisation ecosystemes. Is there
collaboration with diverse actors? Is there communication across policy divisions?

e Lack of knowledge and infrastructures to exploit opportunities coming from digital
technologies. How intensively do managers and employees utilise technology?
How is technology shaping innovation processes within the local public
administration? What is the role of ICT in innovation processes?

e Scarce presence of an innovation culture with a prevalence of the exploitation
mindset (delivering of the everyday activity) instead of an exploration one
(experimenting with new opportunities). Is there a ‘zero error’ culture or is risk-
taking encouraged? Do employees have time and resources to develop new ideas?
Do employees receive training for developing innovation?

e Scarce reactivity to the emerging of the societal issue primary dependent on the
lack of a knowledge management system to collect and learn from the citizens
and ecosystems feedback. Are there systems for acquiring, storing and utilising
knowledge? Are feedback- and learning- systems in place?

The difficulties and barriers that arise from public services adopting new and alternative
principles like co-creation that are rooted in design and represent a more horizontal
approach are notably linked to their complex, vertical and often fragmented structure as well
as their organizational culture.

Participatory activities for their nature contain a high potential to tackle exactly this
complexity faced by governments and public institutions. They further have the premise to
be able to include unused resources of knowledge and ideation into processes despite or
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exactly because of their contrasting nature clashing with the existing culture and steady chain
of processes. On the basis of these premises we argue that the focus on end-user/citizen’s
innovation skills (Bason, 2010) to address the need for an agile and citizen-centric culture in
PAs poses the problem that little reflection is being made on how public organizations can
internalize and integrate the new knowledge, and how the change process can be fostered

or managed: this omission could easily lead to reject the new practices, or confine them to a
cosmetic role (Deserti & Rizzo; 2014).

In this article the authors present and discuss the obtained results of a long term program
of design projects they are developing in the municipality of Turin. The program aims to
support the municipality to develop a system of innovation capacities, defined as the set
of skills, knowledge and competences that public organizations have or need to utilize in
order to generate, adopt or develop innovations. Such a set enables public organizations to
reconnect their capacities to generate new solutions (new services, new business models,
new policies) together with their capacities to implement, scale-up and deliver them.

The program is based on the assumption that the introduction of user centric innovation
culture (Deserti & Rizzo; 2019) in the public sector must rely on developing a long term
process of interaction between the public sector culture and the design culture of
innovation.

In the following, the theoretical framework as the base for the implementation of the
design program in the municipality of Turin is presented. Consecutively the application of
the program through the implementation of 2 projects is discussed i examining the results
with respect to the previous findings and the theoretical framework. Finally, conclusions are
identified for the long terms framework experimentation.

2 Expanding innovation capacity in public sector through design
projects: a theoretical framework

Even though there are evidences of an increased rate of experimentation of user centred
innovation methodologies within the public sector (Bouwman & Grimmelikhuijsen, 2016),

it remains unclear under which conditions these become institutionalized practices. How
organisational environments authorise and legitimize innovation practices by way of learning
and education remains one of the most relevant challenges. To address this issue the authors
propose a program of design projects that relies on the idea that introduction of innovation
capacities in the public sector, should be based on its practice, or else in a learning-by-

doing framework that can be complemented with reflection to achieve a sustainable
transformation. This is not only in line with generic organisational learning principles
(Schein, 1999), but also with the construction of innovation knowledge and culture, which is
historically bound to practice. In such a context, the role of experience, a core ingredient of
the design disciplines, can be regarded as key to knowledge creation and appropriation.

The notion of design program proposes to combine advanced human centred service
development (DT) with a learning framework to set up a learning environment (Beckman
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& Barry, 2007) in which to make possible for a range of diverse actors operating in the
municipality of Turin to experience the processes of innovation. In particular, a design
program for capacity building in public sector should implement a learning cycle, based

on Kolb’s experiential learning framework (Kolb, 1984) representing at the same time

the core structure of a DT process (which can be complemented with appropriate tools

and applied to the co-creation of new services) and of an organisational learning process
(which can be complemented with appropriate structures and actions and applied to the
introduction and integration of new knowledge). If we interpret the organisation not only as
a closed structure, typically represented by a core actor (a municipality, an hospital, a public
transportation service provider etc.), but also as a network of actors the learning process
must be regarded as extended to the whole network, and functioning through to the afore-
mentioned interactions. DT is particularly effective in this perspective because of two main
reasons:

e it grounds the innovation process in co-design activities that are human centred
and involve multiple actors and perspectives, which is not only useful to better
develop new solutions, but also to enable interaction, sharing of information and
mutual learning;

e itis based on an experimental design/prototype/test/redesign loop, which can
be effectively connected with triple loop learning, which is particularly valuable in
connection with innovation within complex settings and organisations.

3. Design thinking for public sector transformation

Design Thinking (Owen, 2007) is today becoming a mantra in the different areas of
innovation: including social and public-sector innovation (Manzini & Rizzo, 2011; Deserti &
Rizzo 2014a). Design-led innovation approaches are currently being experimented to tackle
societal challenges, trying to better manage complex participatory processes involving a
large number of actors and stakeholders in a frame of tensions or open conflicts. These
processes go beyond the established principle of designing for context-dependent problems,
extending the idea of participation to include: 1) the relationship between the context of the
problem to be addressed and the design of the network that will co-produce the solution; 2)
the experimentation of different configurations of that network until a robust partnership is
individualised and established in some institutional form. In this perspective, DT emerges as
a suitable approach to user centred innovation.
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Figure 1 Situated approach to innovation (Deserti & Rizzo, 2019; p.42). Innovation depends on the
organisation internal capacities as well as on the capacities of the larger ecosystem in
which innovation is developed.

DT innovation cycle is based on 2 main pillars: (1) a human oriented approach to innovation
that considers the end users of the solutions those who possess the fundamental expertise
on the problem/challenge to be solved; (ii) a context based approach to innovation that
considers actors from the external environment as well as the tangible and intangible PAs
infrastructures and resources (people, processes, technologies, procedures, knowledge) as
enablers or barriers to innovation. DT pursues the activation of the ecosystem as strategic
in the process that move from innovation ideation to its real implementation. The design
program interprets the real practice of the iterative design cycle as key for the introduction
of design methodologies and tools to support the development of a co-creation culture in
public contexts. To reach this objective the project integrates the DT methodology in the
form of an iterative design process, with Kolb’s (1984) model of experiential learning. The
design program it is based on the idea that DT innovation process processes can be exploited
to set up and pilot experiential learning within organisations. While co-design is widely
recognized as a way to transform, improve or newly develop services involving all actors in
the process, it is also discussed as a practice to transform organizations and even societies
(Sangiorgi, 2010).

4. Organisational learning

The design program for the municipality of Turin relies on the ambition that the development
of credible pathways and effective actions to support the raise of innovation capacity in
public sector must consider the necessity of coping with long-standing challenges, i.e.

the innovation of public bodies; the peculiarities of organizational learning processes and

of the absorptive capacity of the organisations; and the overall resistance to change in
people and organisations instead of trying to circumvent them (Albury, 2005). Innovation
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labs proposition is that by operating in a separate but adjacent space from the rest of

the organization, they are able to improve internal administrative efficiency and drive
cultural change. Innovation labs are allowed to experiment with new methods and focus
expert knowledge on innovation because they are somewhat shielded from the issues

and constraints of the traditional organizational structures (Bason & Carstensen, 2002).

In particular, the design program takes into account the idea that the introduction of new
knowledge must be connected with the overall question of the cultural transformation of
organisations and systems, with the development of new skills among staff and workplace
innovation, which call for a deep integration between the introduction of the new knowledge
and the management of systemic and organisational change. This question is particularly
relevant if we look at emerging innovation challenges and at the general lack of attention
that previous experiences have paid to the issues that the introduction of innovation
capacity in new fields raises. In particular introducing user centric innovation culture in public
sector means changing the scenarios and the ways in which the public services are not only
conceived but delivered and used.

5. The Design Program in the Municipality of Turin

Awarded with the second prize as the European Capital for Innovation in 2016 the city

of Turin has been undergoing an important path of transformation throughout the last
years. On its way towards an open and innovative city Turin has notably invested in social
innovation apart from its traditionally strong sectors like the automotive one and therefore
providing a common ground for boundary research, open innovation and social impact.
(Bezzi et al., 2019). For example, the Torino city lab is an initiative of the city enabling
enterprises to test their innovative solutions directly with stakeholders and citizens closely
collaborating with the municipality itself. This is just one example of many that are all an
outcome of the city’s approach and vision and do not just produce new services but its
success leads to a deeper reflection on how services are developed in relation to policy
makers, civil servants and citizens. Within this context the Municipality of Turin had identified
the necessity of an outside-in transformation in the public sector with co-creation as one
potential means to trigger and drive this shift of working methodologies and the acquisition
of new skills and capacities.

Citizens, end-users and other stakeholders are to be engaged as co-designers not only as
new and unused resources in development mechanisms but to initiate a general process of
transformation towards a user-centred culture in public services. In this effort, the strategic
vision and willingness to implement this transformation happened in close collaboration with
the alderwoman for innovation of the city, currently Minister for innovation of the Italian
government, through a strategic dialogue on building and internalizing innovation capacities
in the Municipality of Turin. This dialogue started thanks to the first design project, part of
SIC Horizon 2020 funds (an experiment on a smaller scale developing one single service)

and resulted in a second, more extensive project, conducted to improve the access to the
services in the Central Registry Office.
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6. First project: TO-Home a service for vulnerable citizens at risk of
eviction

Turin is the third largest Italian city well known in the world as the hometown of FIAT
automobiles. The crisis of the automotive sector that started in 2007 led to the delocalisation
of the production and to a relevant increase in the level of unemployment, which has
become the biggest challenge for the city. Under these premises, one of the objectives

of the Municipality in 2017 was to develop TO-Home a service meant to responds to the
complex needs of vulnerable citizens at risk of eviction (families or individuals that received
an eviction notice or are at risk of receiving it) due to insufficient income. Politecnico di
Milano mentored the Municipality through a service co-design process as a way to develop
innovative solutions based on an integration between the employment, housing and social
services, which are traditionally approaching the risk of eviction with different perspectives
(a labour issue vs. a housing or a social one). The mentoring run through 4 phases: analysing
the challenge, envisioning new solutions; detailing the design, prototypes. In phase one
participants where supported to understand the challenge from the end users perspective.

In the second phase participants were guided to the envisioning of new solutions with

end users and co-design rough concepts for the new service. In phase 3 the focus was on
moving from ideation to its implementation in the context of the organisation. The last phase
included the support to prepare the tender to implement the service and the design of the
service experimentation with end users. The analysis of the Turin experience shed light on a
few critical issues: (i) the difficulty of the employees to assume the point of view of the end
users as an alternative perspective from which to analyse the current services and design

the new one; (ii) the employees’ difficulty in overcoming internal resistance to change and
barriers bound to the current organisational structure; (iii) the difficulty of the employees to
reconnect the design of the new service with its real implementation. In particular, during
the design of the service blueprint participants were unable to come out with effective
solutions to four main problems, which could ultimately affect the delivery of the new
service: (i) how to individualise the competences of the operators that should deliver the
new service; (ii) how to make the service visible and how to communicate it to the end users;
(iii) how to obtain the availability of enough houses to accommodate fragile families; (iv) how
to engage the users of the services in co-production mechanisms.

7. Second project: the redesign of the register services

Being reputed one of the Italian excellent centres of innovation, the city of Turin aims to
improve its public services providing new ways of accessing remotely and improving the
general access to fundamental services for citizens. The Central Register Office in Turin
provides a range of services directly to the citizens that involve a wide range of different
public entities on diverse regional and national levels. Services provided are regarding the
civil status, the registration and change of residence and the issue of identity cards. Offering
a range of fundamental services not just for Italian citizens but for all residents in the city,
the context is multi-ethnic, multilingual and hosting citizens of all ages. Following the
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growing need of citizens to carry out procedures remotely, different from most other Italian
cities, several services to the citizens are offered online supported by the national digital
authentication system, but the system still lacks integration with the services provided on-
site, that are left behind. Having a strong connection behind the scenes of on- and offline
procedures, conflicts cause all operations to slow down or face obstacles. Long waiting
times for service delivery are paired with more practical problems on site linked to the
building itself, its organization and spaces. Having been constructed as a psychiatric hospital
the monumental building has been reconditioned to host the central public offices of the
registry office. Hence the architectural structure of the building itself bears a challenge in
managing and organizing the spaces according to its new purpose without changing the
landmarked structure itself. The project aims at facilitating the citizen’s access to the offered
services and the comprehension of the procedures. The project, divided in different phases
starting from an introductory workshop with employees, followed by a period of user
research, further workshops to co-create the new services with the stakeholders and a final
phase of development and implementation. The potential and critical issues identified in
the first project conducted in 2016-2017 have been used as a foundation of this new one.
Having already gained a set of insights on existing and potential barriers in the systems of
the Municipality, a knowledge base was available for the set-up of the following activities.
Different from the first project, the second one, extensively reported in the following, is
aiming at improving and eventually complementing a wider range of existing services in the
Registrar’s Office in Turin.

7.1 Project methodology

The entire project is informed by different techniques of co-design applied to innovation in
the public sector following 4 key principles:

1. CO-DESIGN WITH USERS
Perceiving users as a resource of knowledge and ideas instead of treating them as passive
objects not included in the development process.

2. ANALYSIS OF THE CONTEXT OF INTERACTION
Gaining a broader knowledge on the context of research and including users in the
examination to be able to apply all activities in an appropriate way for the organization.

3. APPROACH BASED ON PILOTING
Testing the solutions developed with the possibility to reflect on and refine the outcomes as
well as studying the influence of design on the existing culture.

4. SERVICE DESIGN AS A DRIVER FOR ORGANIZATIONAL CHANGE
Exploring the effects of integrating service design in the specific organization — its effects and
reactions.

The central sources of the data have been authentic observations made by the researchers
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themselves during the process along all of the phases and interviews with the civil servants.
The report shared with all participants at the conclusion of every phase did not just function
as a summary of activities and results but at the same time as an additional source of data
being a method for reflection on the activities conducted, reactions provoked and potential
improvements in the strategy of applying the methodology. Being a single case study not

as a part of a greater project or conducted parallel to other studies the data retrieved

is exclusively qualitative not having enough data provided for a significant sample or
comparison.

7.2 Project description

The entire project is oriented towards a redesign of the access to the public services in the
central Register’s office in Turin set up as collaboration between Politecnico di Milano and
the Division of Innovation of the city of Turin.

The reason for this is that major difficulties have been found in citizens facing difficulties

in identifying, accessing and comprehending the services leading to dissatisfaction and
confusion. The main services provided by the Register’s office are the change of residence,
the issuing of identity cards and official certificates. The services are offered in the central
office in the city center and 13 smaller, decentralized offices spread over the different
districts. All of these services are producing documents do not just allow citizens to identify
themselves and benefit from other services in the city, but the services themselves, their
organization and planning is therefore closely linked to various different entities and
designed and delivered by different and specialized team of employees not connected
among them. These highly specialized teams are usually focused on one specific element
rather than working in groups with mixed competences. With respect to these observations
the aim, apart of improving the actual services, is breaking out from old schemes of
designing services and introducing new ways and instruments that are following the 4 key
principles described in the previous chapter. The project for the register office was set with
a duration of 13 months, from January 2019 until February 2020 including execution and
testing of the pilots. The research and design phase was to be concluded in July 2019. The
objectives were on one hand to redesign the access to the services provided in the building
while introducing competences for design-driven innovation and collaboration across co-
design processes inside the organization. The project developed from 2 initial assumptions
coming from literature (Cilliers & Greyvenstein, 2012; Stone, 2004) as well as from the
evidences of the first project:

e the quantity of the entities necessarily involved in the entire service delivery is
one of the main barriers in adapting to change;

¢ the strong organizational culture characterizing public services based on silos is
completely opposite to the principles of design.

The second project was also meant as a learning environment were to cope with these two
main barriers to transformation. The entire project is divided in three main phases, at the
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moment only the first 2 have been implemented specified as:

1. Research and design;
2. Execution and
3. Piloting and testing.

The first phase is itself subdivided in three different phases of research and design which
were all conducted in direct contact with the stakeholders from the municipality and related
offices.

1. CO-DESIGN WORKSHOP

The workshop functioned as an introductory element to reclaim the methodologies
established in the previous project and newly introduce them to employees that had not
participated in such activities yet.

2. ANALYSIS OF THE CONTEXT AS A WHOLE AND OF EXISTING TOUCHPOINTS

Having a phase of user research allowed the researchers to deep-dive into the project, the
surroundings and its issues while leaving space for users to contribute to the final outcome.
The user engagement mentioned earlier is taking place in this second phase, that are laid out
in the same period of time and involving them in a process of user research characterized

by shadowing and user interviews. There were already crystallizing main issues linked to
unsuitable spaces, confusions on processes and routes as well as difficulties with the style of
language and communication causing difficulties of comprehension.

3. CO-DESIGN OF THE NEW SERVICES

Keeping a strong connection to the previous phases, a customer journey elaborated as

a starting point together with four dimensions of intervention identified together with
users have been tackled together to collaboratively ideate solutions for the problems
found confronting and balancing among departments and institutions. Especially this

phase of research and design allowed the exploration of the collaboration among different
departments and internal dynamics. In conclusion of this phase, four areas of intervention
for the most critical points identified have been proposed: 1. Spaces, 2. Communication on-
site, 3. Forms, 4. Remote communication.

The development phase has been concluded in July delivering an executive project plan for
three of those four dimensions (postponing the 4" one, remote communication, to a second
moment having the ICT systems undergoing a complete transformation at the time).

7.3. Project outputs

As an outcome, three of the four suggested dimensions of intervention have been tackled.
The first one linked to the physical space that creates discomfort for users and an improper
working environment for operators. Dividing the spaces of the operators strictly from the
waiting areas the issues with privacy, noise and distress are tackled (Figure 1). A system of
digital and physical wayfinding is creating a friendlier atmosphere eliminating handwritten
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notices and supporting the user in finding his way through the labyrinthine building (Figure
2). To support comprehension and transparency, the forms have been redesigned (Figure 3)
indicating the important elements for the user supported by an informative leaflet with a
checklist of documents applying gamification for assistance throughout the entire procedure.
The executive project delivered in July 2019 has been highly appreciated and given into
production to then run a testing phase after summer. Following some difficulties in the actual
implementation as well as retrieving the necessary budgets, some elements of the executive
project have been postponed. Some reasons for these complications are to be analyzed

also with respect to the theoretical framework and the previous experience in the following
section. At present, the first parts have been implemented and gone through first testing
procedures while others are still in the production process.

Figure 1 Waiting room developed for the intervention in space
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Figure 3 Form and leaflet guiding through the procedure

8. Main findings and issues emerged

Especially the research phase and the transition from design to implementation shed light on
some issues demanding a closer look and analysis. Already the initial research phase zoomed
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in on the disconnected and highly fragmented structure of the public office that later on
appeared to be interconnected to several other obstacles found during the process. Some of
these elements are listed in the following to be then explained further.

¢ \ertical hierarchical structure;
* Missing culture of holistic planning;
¢ High specialization.

8.1 Vertical hierarchical infrastructure

For the first insight the authors notice that the structure being organized in a strictly vertical
hierarchy did seem to hinder the building of new capacities especially at the level of civil
servants. Having the impression of being purely executing other’s decisions and plans has
found to be a barrier to the building of new capacities. Building the team/s with the skills
and motivation to develop the solution/s was one of the biggest challenges for the project.
The employees who had actively participated in the workshops but did not feel enough
incentive to keep developing the solution deciding to take a role in driving the development.
In this second project the development of the innovations were taken on by a smaller group
of actors, who were willing and asked to commit to a longer term process of developing

and testing the innovation. The larger groups of employees that participated in the phase
of ideation did not take part in that of implementation. As consequence the project failed

in creating a sense of ownership of the as the level of engagement decreased moving from
ideation to implementation of the innovations. In particular, the top management of the
register officer became the leader of the project. This insight reflects a larger phenomenon
in the process of co-creation that often sees the phase of ideation being characterized

by an intensive and active involvement of all the employees but, as soon as the process
move to implementation decision, responsibility and power remain in the hands of the top
management impairing the opportunity to transform the organizational culture (Sangiorgi,
2010).

8.2 Missing culture of holistic planning

The second insight tells about the absence in the municipality of the practice of a systemic
approach to innovation at the level of the middle management to oversee complex processes
and thinking across disciplines but fragmenting and splitting them instead has found to be
one of the main barriers in the adoption of the design culture, which claims holism one of its
pillars (Stickdorn, 2011). The redesign of the register office has been based on the attempt
to match the grassroots experimentation with the larger strategic vision of the municipality
of introducing a user centric prospective where the public actors, the citizens and the local
stakeholders work together in envisioning and co-producing new solutions. This attempt has
been driven by the strategic dialogue with the top management of the organization and the
deputy of major to innovation. The implementation of this strategic approach has, in turn,
guestioned the cultural transformation of the organization as the development of new skills
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among staff and workplace innovation called for a need to overcome silos. The insight then
shows that having a strategic vision and a plan to implement it can be not enough if the
introduction of the new knowledge is not complemented with the management of systemic
and organizational change.

8.3 High specialisation

The last relevant point the authors identified is the evidence that high specialization of
departments, typical not just for public organizations (March, 1991) prevented the adoption
of different points of view like the one of users or stakeholders and from considering all
necessary factors. This difficulty to change the perspective from where to develop services is
closely linked to a topic noted mainly in the implementation phase of the project regarding
the non-perception of the various parts of the project (as those presented in figure 1, 2

and 3) as interconnected elements of a whole to make available a coherent experience

for the citizens. The management of the register office has in fact decided to modify
significantly what has been designed together with the researchers and the designers

in the phase of ideation because the budget available for the implementation was not
sufficient. Furthermore, official procedures like public procurement obliged to split the
execution in parts realized by different entities which requires a high level of attention and
holistic coordination not always applied by the management in charge of the realization

of the project. The remaining interconnection, even not executed by the same entity, of

the various elements and its importance for the functionality of the designed experience
has hardly been perceived mainly because of the lack of experience of the management in
the service implementation phase. As already stated in the first experiment during the SIC
project the passage from ideation to implementation (Deserti & Rizzo, 2018) is rarely run by
the internal competences of public organizations. The heavily introduction of the process of
externalization as a strategy to cut costs in public sector has negatively affected the capacity
of the employees to follow a cycle of design-implementation and redesign transforming
them in merely executors of solutions conceived and implemented somewhere else from
their workplaces. In this case especially the struggle to allocate human resources, overcome
unplanned architectural hurdles and retrieve financial resources for the realization of
fundamental elements notably impacted on the executive phase and showed the difficulties
in linking and uniting the research phase with that of the project development with actually
putting ideas into effect.

9. Conclusions

This article discusses a design based theoretical framework to face organizational change

by conducting long terms process of engagement and exposition of employees from public
sector organization to design culture. The framework combines advanced human centred
service development (DT) with a learning framework to set up a learning environment in
which to make possible for a range of diverse PAs and actors to experience processes of
innovation. What is clearly emerged from the 2 projects is that the process of transformation
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of the public sector towards a culture of innovation cannot be exclusively driven by the
practice of innovation as a bottom-up process delegating it to marginal sectors of application
as well as to organizational structures that never affect organization core processes and
functions. This is especially true for public sector where little reflection is being made on
how public organizations can internalize and integrate the new knowledge, and how the
change process can be fostered or managed: this omission could easily lead to reject the new
practices, or confine them to a cosmetic role. The authors proposal relies on the ambition
that the development of credible pathways and effective actions to support the raise of
innovation capacity in public sector must consider the necessity of coping with long-standing
challenges, i.e. the innovation of public bodies; the peculiarities of organizational learning
processes and of the absorptive capacity of the organizations; and the overall resistance

to change in people and organizations instead of trying to circumvent them (Albury, 2005;
Brown & Osborne, 2013; Sgrensen, & Torfing, 2012). The approach proposed claims that a
possible solution to this problem is to reduce the gap between the strategic management
and governance structures of public organisations and the everyday implementation of
innovation by developing internal processes, spaces, procedures, profiles within public
organisations to better integrate the two levels. These spaces should allow a system enabling
exchange and dialogue, via an intermediate “exchange” layer, like the program of design
projects suggested in the article, to be designed between top-down innovation strategies
and policy that should learn from the every-day innovation implementation and viceversa.
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Abstract: In this paper, we study how designers reinterpret the framing of previous
successful products and new digital products to design products that make sense of new
technologies. Through an in-depth case study of the ‘City Architects’ attraction in LEGO
House, we provide insights into the process of reinterpreting a firm’s design tradition,
their core design DNA, to reframe it and renew in light of digitalisation. The study
illustrates how designers: 1) analyse the firm’s past successful products to frame the
core design DNA, 2) reframe outdated elements of the core design DNA, 3) identify the
framing of digital aspirational products and 4) reframe principles of digital aspirational
products to update the core design DNA. As such, the study contributes to design and
innovation research by displaying how the design process may be understood as a
reinterpretation where a firm’s past products and aspirational technology products are
framed and reframed.

Keywords: framing: tradition: reinterpretation: design dna

1. Introduction

Firms today recognize that they must be attentive to technological progress to remain
relevant (Christensen, 2013). Typically, designers are already aware of recent technologies;
that are due to launch or achieve mainstream usage in the near future. Indeed, technological
progress, such as digitalization, three-dimensional (3D) printing, virtual reality, drones,
artificial intelligence, robotics, the Internet of Things etc., comes as no surprise to them.

At the present time, numerous technologies exist that are readily developed and widely
known, although their respective usefulness and relevance remain to be discovered. Hence,
designers need to figure out, how such technologies may make sense.

While many studies look at how to search for new knowledge, such as new technologies,
when creating new product innovations (Argote, 2012; Christensen, 2013), as old knowledge
may become obsolete and not reflect the current contexts needs and expectations
(Sorebsen and Stuart, 2000). We argue many designers, often already are familiar with
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new technologies, their challenge is rather to figure out how such technologies make sense
for exactly their firm. In other words, the firm specific design and interpretation of new
technologies. We build on the research on ‘innovation through tradition’, to argue that firms
need to build on and innovate from their tradition, when embracing new aspects, such as
digitalization (Masis et al. 2016; Messeni, Petruzzelli & Albino, 2014). Take as an example
LEGO, a toy company, which specialises in designing creative building bricks sets. It comes as
no surprise to LEGO that kids are spending an increasing amount of time in digital universes.
Their imperative challenge is to figure out, how to design a LEGO product, that interpret and
adopts digitalisation in a LEGO way. Thus, a key challenge for designers is not simply to gain
new knowledge of e.g. new technologies, but to figure out how to integrate it into the firms’
tradition.

To study how designers reason to reinterpreted, we tend to framing theory. Prior research
shows, how framing is key in the way designers process, synthesize and make sense of
observations, inputs and new aspects (Beckman and Barry, 2007). While several studies have
worked with how to frame and reframe the problem (Dorst, 2015) or different dimensions of
the product concept, such as the problem, experience, technology, interaction or expression
(Haase and Laursen, 2018) we suggest looking back and framing the firms design tradition,
may be central basis for a meaningful reinterpretation of new technologies. Coupling the
‘innovation through tradition” with the ‘framing’ literature, we build a theoretic model, that
propose framing as a reflective device to capture firms’ design tradition, and reinterpret it

in light of new technological developments. The model proposes framing firms ‘traditional’
or typical design principles - the design DNA - may be foundation for making sense of new
technologies.

Figure 1 Left, LEGO House, Denmark. Middle, right, City Architects (Lego House Media, 2018, own
shots)

Empirically, we research this through a close longitudinal case study at the LEGO Group.
The product of study is the newly developed LEGO House (Figure 1), which has been
acknowledged by the LEGO organization itself, as exemplary in how it adopts and bring
meaning to new technologies. More specifically, we did an indepth examination of how the
framing of the ‘City Architects’ attraction, as the ‘City Architects’ have been recognized by
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the LEGO organization itself, as iconic for LEGO House and exemplary in how it makes sense
of digital technologies. We did observations, interviews and workshops to understand, how
design experts at LEGO worked with framing the Design DNA of past LEGO products as well
as digital aspirational products, to design ‘City Architects’.

2. Theory

2.1 Reinterpreting Tradition

While much research on ‘how to search, and integrate knowledge in design and innovation’
are biased to focus on novelty, to avoid rigidness, fixation and path dependence etc. Recent
studies suggest knowledge from a firms tradition, may be an equally important source of
innovation (Katila and Ahuja, 2002; Nerkar, 2003; Massis et al. 2016). Knowledge pertaining
to the firm’s history, its tradition, is in fact recognized as an imperative, powerful and
inimitable innovation parameter (Messeni Petruzzelli and Albino, 2014). Tradition may be
defined as the knowledge, signs, values, beliefs, competencies, materials and production
processes pertaining to the past (Messini Petruzzzelli and Albino, 2012). In this study, we
focus on the design side of tradition, more specifically the design reasoning. We build on and
extend the recent studies on ‘innovation through tradition’, that calls for more knowledge on
‘why the past can be valuable and how managers can leverage it to innovate.” (Massis et. al.
2016, p 94).

Past research suggests two key activities or challenges for innovating through tradition,
respectively the interiorsation and reinterpretation of tradition. Interriorsation

refers to the sharing and assimilation of knowledge pertaining to the firm'’s tradition.
Whereas reinterpretation focus on the selection and combination past knowledge with

new technologies (Massis et. al. 2016, p 94). While recent research has provided an
understanding of the overall process of innovating through tradition, we go more into depth
with the activity of reinterpreting. As, we are interested in understanding how designers
reinterpret tradition and use it to make sense of new technologies.

2.2 Reinterpretation and Framing

To study the reasoning level of designers’ reinterpretation process, we draw on framing
theory. The concept of framing has been discussed in various fields of research (Goffman,
1974; Schon and Rein, 1994; Kahneman and Tversky, 1984). Across the various disciplines,
framing is commonly recognized as a cognitive and communicative interpretative device,
which at its core concerns “separating that which deserves focus from that which does
not”. (Clegg, Kornberger, and Pitsis, 2015). It is a boundary-setting move, whereby decisions
are made as to what makes sense. When people frame they “consciously or unconsciously
structure a situation by selecting relevant features: what is important and what is less
important” (Hey, Joyce, and Beckman, 2007). Framing both describes and perceptually
transforms given situations. A psychology experiment, for example showed how, when
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framed differently, essentially identical options lead to different evaluations, different
interpretations, and in the end, different decisions (Kahneman and Tversky, 1984). Frames
represent and reveal underlying structures of belief, perceptions and priorities (Schén and
Rein, 1994). In their essence, frames allow us to see things through a certain lens, they allow
us to reinterpret.

In the field of innovation and design, several contributions have rendered the interpretative
attributes of framing more explicit. For instance, Hey, Joyce, and Beckman (2007) showed
how frames can be operationalized with elements such as the desired goal, the prioritization
of relevance, the boundaries, and the evaluation criteria. Dorst (2015) captured how
designers reinterpret problem by framing. Schon (1983) proposed that generative metaphors
were central in expressing frames, since it is not only physical attributes that are relevant, but
also the interpretative pictures or images of what could be. As metaphors provide a richer
understanding for an interpretation, that allows for communicating, reasoning, reflecting,
and transforming (Simmons, 2006). A recent study by Haase and Laursen (2019) in fact
showed how frames are indeed interpretative in the sense they convey, the inherent logic

of a product. Building on Dorst (2015) they showed how frames in their essence, connects
an insight (into the market, user technology) to an aspiration or vision (e.g., of what needs
to be changed), as well as how such an aspiration can be achieved and made real through a
number of situated working principles (Figure 2).

Frame
‘Expressed by metaphor or one-liner’

L Insight - Aspiration - Working Principle }

Figure 2 Frame: The connection between insights, aspirations, and working principles

2.3 Tradition: Framing the Design DNA

Research shows how frames are instrumental in the design process. While frames are often
discussed as vaporizing entities, that is, devices used to attack a problem during the design or
innovation process, studies suggest that every product, every firm, every design in fact, holds
a number of inherent frames (Haase and Laursen, 2018). These are visible and inherent in
the final concept, e.g. Steve Jobs’ sunflower frame for the iMac or Motorola’s pebble frame.
These frames, that are embedded and evident in the final product design, we collectively
label the design DNA.

The design DNA can be defined as a set of core frames that explicitly capture and reveal

the focus and background of the design, serving as a guide for the visions and decisions
embedded within the products (Haase and Laursen, 2019). The design DNA explicitly
captures the conceptual structure of the product. It is the design DNA that makes a product
feel and appear like a LEGO product, or an Apple product, or a BMW product. It explains the
expression, experience, interaction, market positioning, and technology of the product. In
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fact, the “underlying structures of belief, perception and appreciation” of a design represent
the collection of frames that express the design DNA (Haase and Laursen, 2018). A recent
study shows while the design DNA in new companies is created from scratch, in consolidated
companies the development of the design DNA is based on a balance between renewing
frames and re-applied frames from the companies’ tradition (Laursen and Haase, 2018).

Building on literature on framing and innovation through tradition, we make a model of the
reinterpretation of the design DNA. We use frames as an analytical device to understand
and make tacit interpretative elements of the design process explicit. We connect this to
the recent studies, that suggests knowledge pertaining to a firm’s past, their tradition may
be an important element for reinterpretation, which both includes tradition as well as new
knowledge (Massis et. al. 2016, p 94). We gather these dimensions in a two-by-two matrix,
which respectively move between how designers frame and reframe past knowledge from
the firm’s tradition, as well as frame and reframe new knowledge of up-to-date technologies
(Table 1).

Table 1 Reinterpretation tradition and technologies
Tradition New Technologies
Framing Core DNA Aspirational DNA

Framing the firm’s tradition in terms  Framing new aspirational product designs

of the core design DNA (e.g. from digital products)

Reframing Reinterpretation of Core DNA Reinterpret Aspirational DNA

Identifying and reframing outdated Reframing new aspirational design DNA to
core DNA frames to match the match to the updated core DNA.
territorial domain.

3. Methodology

The in-depth case study was chosen to accommodate an audience of experienced
researchers, experts and practitioners within design and innovation. Where beginners would
benefit from a rule-based knowledge, an expert audience use cases as a central learning
element (Flyvbjerg, 2001). In fact, experts and experienced practitioners operate on the
basis of intimate knowledge of several thousand concrete cases (Flyvbjerg; 2006). Hence,
the ambition of this article was to create an in-depth and contextually elaborate case study,
which could be added to the expert audiences’ knowledge base.

3.1 Case selection

Then, in order to identify a case that would be appropriate for an expert knowledge base,

a highly strategic case selection was applied. We selected both an atypical and to some
extend extreme case in respect to innovation through tradition. We chose to do a case study
at LEGO, which is one of Denmark’s oldest family-owned companies. To date, the company
has sold over 400 billion LEGO bricks worldwide, most of them with a clear reference (and
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physical linking possibility) to the first plastic bricks that was created in the 1940s. Hence,
LEGO has a significant experience in innovating through tradition.

Another reason for selecting LEGO as a case company, is that they are in an industry, where
the pressure from digitalization is particularly present. Like many other toy companies, LEGO
are right now confronted with a growing competition from digital universes and devices, that
consume larger and larger chunks of children’s time. This means that LEGO must be able to
compete with digital experiences, such as Minecraft, and Netflix, in the fight for children’s
attention. Therefore, the focus and urgency of embracing digitalization and innovating based
on their traditions in LEGO is highly present.

Within LEGO we also selected a rather extreme case, when it comes to family involvement,
which is highly relevant when studying tradition (Massis et al. 2016). We selected a project
that was originated by head of the LEGO family and former chairman of the board, Keld

Kirk Kristiansen. He had vision to create a brand and experience house, which was designed
to reflect the “magic” of the LEGO universe. His vision turned into the LEGO House project
and the family was highly involved all the way throughout its development. LEGO house is a
brand and experience house, which is regarded by The LEGO Group itself as a prime example
of how to integrate new technologies and digitalization while staying true to their traditions.
The LEGO house was also an atypical case because it had a longer projected lifespan than
most of LEGO’s individual products and a different financial setup.

3.2 Research setup

The quality and depth of the collected data plays a significant role, when it comes to building
a case-study that will be both relevant and useful to an expert audience. In this project there
were a number of factors that secured this. First, the in-depth case-study of the LEGO house
was an extension of a larger industry research project. This provided a significant contextual
understanding of LEGO and helped in ensuring depth in the data collection for the case
study. Furthermore, the research setup drove for intense and extensive interaction between
the researchers and the informants, involving for instance bi-weekly, face-to-face meetings
over a period of half a year, alongside formal presentations, email exchanges, dinners, etc.
This resulted in an informal atmosphere, that was highly beneficial because this allowed

a high level of detail and unfiltered discussions in regards to the LEGO house case. Finally,
the informants included only long-term LEGO employees. This ensured deep knowledge of
LEGO'’s traditions as well as hands on experience with conceptual development at LEGO. Two
of the employees had been involved in conceptualizing and developing the LEGO House from
its very beginning in 2013, where only a handful of employees were involved.

In order to provide sufficient concrete depth and detail, we chose to anchor this paper in
one of the main experiences at the LEGO House called City Architects. City Architects is a
platform located on a table, onto which children can place different buildings. The buildings
are mainly created from white LEGO bricks combined with red, blue, yellow, or green bases
to signify different kinds of functions (shopping, recreational, industrial, and domestic). On
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the platform, a digital projection adds small LEGO people who are running around the city,
looking for buildings that match their colour. When a child places his or her building onto the
platform, a projection from above acknowledges the new building by issuing a “ta-da” sound,
and new roads, parks, and trees are created around the building on a digital layer. If a child
places a white house built on a blue base onto the platform, the small blue LEGO people

will start running toward that house, and the child will soon realize what kinds of houses

are missing from the city and, thus, what is needed next. This digital layer provides instant
gratification and emphasizes the child’s experience of having created an expansion to the
city. The child takes part in the creation of a shared and highly dynamic city with all the other
children present.

3.3 Data collection

Whereas the industry project provided the contextual basis for the case-study, a number
of research initiatives was taken to collect data directly for the case study. These activities
included: interviews with key employees, presentations of the LEGO house development;
a guided tour throughout LEGO House (before it was opened to the public), where key
employees would explain their reasoning behind the different exhibitions; and access to
materials and presentations from the LEGO House development process.

Moreover, the results from two workshops, where included as well. In the workshops
employees from LEGO engaged in codifying the LEGO’s design DNA as well as LEGO Houses
Design DNA, making the tradition explicit. The first workshop included research informants
directly related to the research collaboration, the second workshop further included
employees from the LEGO Brand Group and LEGO’s front-end function. After the workshops
the definitions of the LEGO design DNA and the LEGO House design DNA were turned into
presentations and informational texts. In order to ensure a high level of detail and accuracy,
the documentation was then passed back and forth between the researchers and the LEGO
employees in an effort define it as precise as possible. Finally, this material was presented to
a group of company directors.

To secure a high quality and precision in detailing of the in-depth case study, the preliminary
conclusions along with any inconsistencies with respect to the LEGO house, were further
explored with LEGO employees, either individually or in group sessions. And as a last step in
this process, the written material presented in this paper was send to approval to the LEGO
employees to ensure the accuracy of the case-study.

4. Case analysis ‘City Architects’: Reframing LEGO

The focus in the analysis has been to identify the significant moves involved in selecting
and combining past and new knowledge. In more detail, we have identified, how the LEGO
employees have selected and combined their knowledge about the LEGO’s tradition and
combined it with knowledge about digital technologies in design.
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4.1 Framing tradition: The core DNA

The first step designers and developers applied in the creation of the exhibitions in LEGO
house was to frame the core design DNA. This means that they would use prior product
designs, and their in-depth understanding of these, as a way to create starting point or a
direction for the new solution. For instance, in the case of City Architects the designers and
developer had looked very close into the LEGO city products. The city theme is a classic
LEGO theme, which can be traced back to the 1960s and the idea of LEGO as a “Systems of
Play.” As one of the designers explained, “City building in LEGO is big” *’ In the case of City
Architects, the designers looked into the principles and background of LEGO City. One of the
key principles in LEGO City is that “Imagination starts in reality.” Children mirror what they
experience in reality into their play. As cities are part of children’s reality and children know
what happens in cities, the city represents a great starting point for children’s imagination.
For this reason, LEGO City originally mirrored the classic city, with its small roads, houses, gas
station, grocery store etc. The framing of this original thinking is illustrated in Figure 3.

'd ™~
City building
Insight - Aspiration  — Working Principle
Imagination starts Mirror children's reality Houses
in reality in their play Gas-station
Grocery store
Etc.
\ P

Figure 3 Frame: City building

The LEGO DNA of building cities, as well as the LEGO City products, were the starting points
for exploring the possibilities that eventually became City Architects. The design DNA behind
City Architects is fairly concrete, since it refers to a product category and to specific working
principles.

4.2 Identifying and Reframing Tradition

The second step the designers focused on identify where the past/ present design DNA
needed an update. More specifically the designers looked for working principles within core
design DNA, which needed to be updated, in order to ensure that a future solution would be
relevant to the users and competitive in the markets etc.

For instance, in the case of City Architects, the designers explored whether LEGO’s “city
experience” was still relevant. To qualify this they did some research into: how other
successful products on the market present cities to children, for example, in movies, games,
and toys. During this exploration, the designers identified a different city experience to

the one typically presented in the original LEGO City products. In the digital domain in
particular, children are presented with cities that are fast moving, high speed, and full of
changes. Where the initial city-related products offered by LEGO mirrored a small town, the
city experience in the digital domain mirrors big, dynamic cities. Such cities are constantly
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changing, with each new building that emerges changing the rhythm of the city. The
aspiration hence became to integrate this new dynamic city experience into the LEGO City
experience.

4.3 Identification of inspirational products and the design DNA behind these

The third step the designers used during the process of creating the experiences within LEGO
House involved identifying aspirational products. That is products that could provide some
inspiration into how the Design DNA that needed an update could be changes. This means
products, that are creating the new standards and expectations in the market, and essentially
is the reason why there is a need for an update.

In the case of City Architects, the designers looked especially into inspirational products from
the digital domain, which represented the “dynamic city.” In particular, they looked at how
games such as SimCity, which provide the “dynamic city” experience*® With regard to SimCity
in particular, the designers found it interesting that children were building cities together.
They were also inspired by the continuous information on: supply and demand of buildings in
the city, which triggered the children to continue to play. Finally, they found it intriguing that
the children gained instant gratification from their actions.

As the example of the SIMcity shows the designer and developers at LEGO did not just find
different solution elements, to copy, but they tried to identify the design DNA behind these,
in order what kind of principles they are built on.

The working principles that were integrated into City Architects included for instance:

¢ Children building the city together on the platform (table).

e The dynamic city - in terms of the rapidly changing projection on the platform,
which expands the city if a building is added and contracts the city if a building is
removed.

e The instant feedback as to what is needed in the city in terms of the small LEGO
people moving around on the platform. This is to inspire the children to create the
next building in an effort to gain a reward, for instance, a concert at the stadium.

e Instant gratification obtained - in the form of a magic “ta-da” sound when the
children place a building on the platform.

4.4 Development of new solutions that integrate past and new Design DNA.

The final step applied by the designers during the process of creating the experiences within
LEGO House was to develop new solutions that reinterpreted new and past DNA.

When the designers updated the past design DNA they were respectful, in the sense they
were very conscious of which working principles would fit the LEGO tradition. Every new
solution principle was thoroughly evaluated and translated into the LEGO design DNA. For
instance, in the case of City Architects, the pre-defined or pre-created houses from SimCity
(and other digital games) did not fit with the LEGO design DNA. These ‘readymade’ and
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fixed houses are very opposing to LEGO’s tradition. Every LEGO brick represents different
possibilities and essentially “endless” combinations. This offers the child the possibility to be
creative and build whatever combination he or she finds interesting and intriguing. So in City
Architects, children are encouraged to create whatever buildings they want, and they can
explore how different ways of creating buildings work in the city context.

In the process of creating the City Architects, the updates also synthesized into new design
DNA, that emerged out of the process. During the process, it became clear that the challenge
in digital games and technology is that often absorb children’s attention and thus leave no
room for creating, playing, and building. The aspiration in city architects and Lego house,
altogether therefore became to use technology to strengthen the experience when children
are creating, playing, and learning. And a new design DNA slowly emerged, namely the idea
of using: “a digital layer that keeps you in reality.” (see Figure 3). Thus a new design DNA
stringis added to the original design DNA.

A digital layer that keeps you in reality’

Insight - Aspiration - Working Principle
Digital games and To use technology as an Digital projections
technology often absorb  enabler that strengthens (City Architechts)
children’s attention and the experience

leaves no room for
creating, playing and
building

- i

Figure 3 The new LEGO House DNA frame: A digital layer that keeps you in reality

5. Discussion

With the present paper, we have built on, and contributed to, two core discussions within
the academic research, namely innovation through tradition and framing. This study extends
these core discussions by linking them, and it supports the findings of a recent study
suggesting that design may have the capacity to drive both relevance and consistency. We
contribute to both research streams by identifying four modes of framing and reframing that
designers apply to systematically frame and reframe new technologies in ways that make
sense to the company they work for in order to balance the company’s need for renewal (to
keep up with new digital technologies and behaviours) with its need to ensure consistency
(with the design DNA of the company).

When framing the core DNA, expert designers exhibit in-depth and sophisticated

knowledge of the design DNA of the company they work for, as well as deep insight into the
backgrounds of past products (for instance, the reasoning behind those products and how
they were framed). They use this knowledge (more or less explicitly) to frame the design DNA
of the company, and they then use this as the starting point for exploring new technologies.
In this sense, the designers use the companies’ core design DNA (for instance, DNA frames
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that have been used in multiple products) to establish the foundation and direction for
renewal.

When reframing core DNA, expert designers explore the extent to which the working
principles inherent within the company’s present products still resonate with users, the
market etc. In particular, they do so by looking at the kinds of experiences and interactions
offered by other technologies or digital products on the market. They do not begin by
questioning the deeply rooted insights on which their products are based (i.e., in the case of
LEGO, their insights on play), or their aspirations as a company, but rather they reflect upon
whether the working principles are still appropriate to achieve this. They reflect on whether
their design DNA still resonates, by identifying whether the solution principles still resonate.

When identifying inspirational DNA, expert designers explore other products that resonate
with the market, with users etc. For instance, products that are successful, or the leading
products in different markets (e.g., digital experiences or markets wherein technology is
implemented in a sensemaking way). Having identified these inspirational products, the
design team start to identify the working principles behind them that particularly resonate
with the market, with users etc., as well as why this is the case.

When reframing aspirational DNA to secure a fit, expert designers carefully reflect on

their implementation of new working principles. Even if they are highly inspired by a given
product, they do not simply go ahead and implement all the working principles derived from
that inspirational product. Instead, they consider each working principle with respect to the
design DNA (which can be rather extensive) in order to ensure that the working principle is
not contrary to any of the present design DNA, since this may challenge the consistency of
the product with respect to previous products and the brand DNA. During the integration of
new working principles, the expert design thinkers particularly look for working principles
that may end up reinterpreting the design DNA.

This study provides practitioners with hands-on strategies for systematically making sense
and integrating new technologies into a company. Furthermore, it provides important
insights into how to use the concept of design DNA in order to comprehend and address
the challenges associated with ensuring both renewal, in light of new technologies, and
consistency with tradition.
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Abstract: Packaging design can be acknowledged as a significant strategic avenue
within New Product Development (NPD) for Fast-Moving Consumer Goods (FMCG).
Packaging can have direct impact on sales conversions, consumer visual and brand
perception. However, packaging design and development (PD&D) remains underutilised
in organizations, viewed as a risky activity and unnecessary additional cost. Limited
research has been conducted to address how PD&D activities are managed. This study
expands our current understanding of the PD&D landscape through content analysis
and frequency of occurrence measures, of a sample of LinkedIn profiles (n=200) to begin
to identify and categorise professionals involved in PD&D for the FMCG sector through
their own perception of self. The contribution of the study is to assist in understanding
the synergy of key decision-makers and influencers in the industry landscape, expanding
on existing design management literature to provide an expanded comprehension and
more strategic outlook of characteristics and capabilities of those involved.

Keywords: design management; new product development; packaging; fmcg; linkedin

1. Introduction

Fast-Moving Consumer Goods (FMCG) are low involvement, inexpensive everyday use teams

such as food, beverage or personal care products (Clement et al., 2015). The FMCG sector
accounts for the UK’s largest manufacturing sector (approx. 14%), worth over £125 billion

in consumer spending, 8% of the country’s GDP (Francis et al., 2008; The Stearling Choice,
2019). Research and Development (R&D) is of fundamental strategic value to FMCGs, for
the development of new products to remain competitive in global markets and sustain

organisational financial growth (Costa & Jongen, 2006). UK retailer portfolios stock over

This work is licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.
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40,000 different product lines, requiring large quantities of New Product Development (NPD)
projects. This demands extensive design function resource and support (Nancarrow et al.,
1998; Vazquez et al., 2003).When implemented correctly, design can add significant value
and be utilised as a strategic tool for product distinction in their competitive landscapes
(Rundh, 2009; Vazquez et al., 2003). FMCGs are generally low-cost, low involvement
products, with a high propensity to be commoditised, i.e. faceless, brandless products;

thus, packaging holds significant value in product differentiation, through the manipulation
of product appearance and asset communication (Clement et al., 2015). However, from a
traditional organisational perspective these design activities are often considered as ‘nice-
to-have’; peripheral and non-core contributors to mainstream business performance (Bruce
& Daly, 2007). The development of new customer-facing packaging formats and design are
often viewed as risky; with apprehensions associated with potential sales losses, reduced
brand recognition, and high switch-over production costs resulting in minor, incremental or
no changes to package design (Simms & Trott, 2014b, 2014a). Yet, 73% to 85% of purchase
decisions are made at the point-of-purchase (Clement et al., 2015; Connolly & Davison,
1996); thus can be seen as a missed opportunity given packaging designs role at the point-of-
sale.

Existing research presents models promoting the value and impact of various visual and
tactile manipulation techniques of packaging design, such as the strategic use of visual
elements, structural design and informational cues (Ampuero & Vila, 2006; Piqueras-Fiszman
& Spence, 2012; Silayoi & Speece, 2007; Spence, 2016a). Application of these lessons, could
in turn, influence consumer in-store behaviour and increase product saliency, perceived
value and desirability during buying decisions (Clement et al., 2015; Clement et al., 2013;
Rundh, 2013). Although the rules surrounding good packaging design are well known there is
very little room to apply these practices due to risk-averse mindsets and practical concerns of
packaging professionals. Managers within packaging design and development (PD&D) have
been criticised for having a “...myopic and skewed views of packaging” emphasizing cost-
driven solutions (Simms & Trott, 2014a p.2017) and reduced investment and R&D resource
allocation (Costa & Jongen, 2006; Ryynanen & Hakatie, 2014). Due to the low-level regard

of its value contribution, companies do not appear to consider design or the innovation of
packaging until later NPD stages (Francis et al., 2008; Simms & Trott, 2014b); diminishing its
potential strategic value.

At current, both industry and academia does not appear to consider PD&D as a holistic
professional activity causing more isolated research and practice (Timney & Chamberlain,
2017). Azzi et al. (2012), Mumani & Stone (2018) and Johnson et al. (2019a) provide more
rigorous and contextual understandings of the factors influencing PD&D; for example wider
design considerations, organisational influences, logistics and supply chain impact and
sustainability credentials through cohesive efforts of existing literature analysis. Specifically,
design management within the FMCG industry remains under researched and PD&D has
been described within a UK context as dysfunctional (Simms & Trott, 2014b).

The research presented here aims to extend exploration in this space by providing FMCG
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and NPD professionals with: 1) awareness of the different disciplines involved in PD&D
within the FMCG industry; 2) the distribution of different professionals within a conventional
organisational structure; 3) the role of these professionals within a conventional FMCG NPD
process; and, 4) profiling the knowledge, skills and capabilities of the range of professionals
involved.

2. Literature Review

2.1 The Role of Design in Cross-Functional New Product Development

Design functions often sit within R&D remits in the distribution of NPD teams (Ates et al.,
2015; Urban & Hauser, 1993). Over time, design has moved from being a sub-process within
NPD, becoming more integrated into business strategy (Braga, 2016; Brown & Katz, 2011;
D’lppolito, 2014; Dell’era & Verganti, 2009; Heskett, 2008; Johansson-Skéldberg et al., 2013;
Verganti, 2008; Walsh, 1992; Walsh et al., 1988); as designers move into leadership roles;
supporting the whole NPD process as facilitators requiring skills beyond the traditional design
skill-set (Perks et al., 2005). Although design functions can exist internally in R&D territories,
there is increased outsourcing of external services and design resource to gain specialized
knowledge (Ates et al., 2015; Le Dain et al., 2010; Perks et al., 2005). This has potential
benefits such as improved output quality, reduced overheads and project time. However,
there is a fear of lost control when outsourcing these services due to design’s intangibility,
uncertainty and concerns over intellectual property (Ates et al., 2015; Twigg, 1998). Thus, a
key issue within NPD is understanding who and when should be involved in decision-making
for design and what is internalised or outsourced (Le Dain et al., 2010).

The impact product appearance has on consumer decision-making is clear and well
documented (Bloch, 1995; Crilly et al., 2004). UK retailers employ and dedicate substantial
design function resource to PD&D and in-store promotional material (Clement, 2007). The
exploitation of design and visual elements of packaging to improve differentiation and
communication remains a valuable product marketing strategy for FMCGs (Underwood

& Klein, 2002; Young, 2004); yet, underutilised and not considered until later NPD stages
(Francis et al., 2008). Visual design and subsequently design resource investment for PD&D
can be considered crucial for product market success (Spence, 2016b). In organisational
resource distribution, packaging is often considered an unnecessary cost (Chan, Chan, &
Choy, 2006; Ryynanen & Hakatie, 2013). As a method to keep R&D costs low and reduce
technological risks, incremental innovation strategies allow for increased product launches.
However, it is estimated 70% to 95% of product launches fail at market each year (Costa

& Jongen, 2006; Spence, 2016b); with some failures being accredited to poor packaging
decision-making during NPD (Rudder et al., 2001). Thus, design can be considered one of
the most crucial factors contributing to product success rates (Spence, 2016b). Therefore,
studying how the industry landscape is composed becomes increasingly important to
understand where these value tensions arise from and how they can be addressed.
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2.2 Managing Design in FMCG Packaging Development

Packaging research has received extensive attention both theoretically and practically (Azzi
et al., 2012). Various frameworks attempt to comprehend the functions packaging serves. At
its most basic level of understanding, packaging is a logistical and marketing tool, protecting
and preserving products through the supply chain and promote the product to the end
consumer (Prendergast & Pitt, 1996). Various frameworks constructed help to understand
the principles applicable to packaging design practice. However, these models do not appear
to take into consideration broader contextual influences. Much of the existing literature

also fails to provide insight into management of PD&D beyond artwork and graphic design
(Simms & Trott, 2014a). However, efforts have been made to develop more industry specific
models to help recognise stages and factors for FMCG design management in NPD (Bruce &
Daly, 2007; Simms & Trott, 2010, 2014a; Vazquez et al., 2003). Vazquez and Bruce (2002) and
Vazquez et al. (2003) provide insight into various stages of design management processes
initially highlighting key procedural protocol to begin to identify some of the individuals and
NPD stage-gates. Simms and Trott (2014) present a ‘Grounded Framework for Packaging
Management in New Product Development’. Their research highlights internal roles such as
“packaging champions” and “packaging buyers” influencing internal organisational activities
and external perspectives including retailer involvement, influence and collaboration of
suppliers, agencies and technical experts. They emphasise many organisations primarily
addressing ‘skin deep’ or ‘body modification’ adjustments and, overlooking technological and
format changes. This could be associated with the “risk-averse and ad-hoc” attitudes with
PD&D and has been accredited to packaging decision-making being implemented by non-
packaging specialists (Simms & Trott, 2014 p.2020).

Johnson et al. (2019b) observed packaging design practice, highlighting that multiple
stakeholders, from both internal and external organisations influenced conceptual design
activities in PD&D. This affected practitioner design activities through factors such as:
ineffective design brief management and communication, time compression of design
practice activities and, the generation of frustration and tensions in communication between
clients and functional disciplines. However, research exploring packaging management

and the role of the design function as a core part of the FMCG NPD process still remains
under-studied (Simms & Trott, 2010, 2014b). Thus, the understanding of a wider context of
professionals involved in PD&D could be useful in considering the challenges associated with
cross-functional NPD work for FMCGs and look towards improving design practice. Current
research has explored organisational structure and management, but does not engage in
depth with the roles, functions, capabilities and synergy of professionals. This research aims
to more effectively profile the roles of the ‘packaging designer’ and other FMCG packaging
professionals involved in PD&D, extending existing research frameworks developed within

a UK context. This paper provides researchers, designers, design managers and other FMCG
NPD professionals with an expanded understanding and clear mapping of the wider context
of individuals, developing a typology of role archetypes involved in PD&D.
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3. Method

This study looks to categorise professionals within a UK FMCG packaging context; and, to
begin to define their capabilities, knowledge and skills. The following study was constructed
within the procedures of Loughborough University Ethics Committee following its data
protection guidelines and necessary approval processes (Loughborough University,

2019). The study presents a review and detailed analysis of PD&D professionals from

the professional networking site LinkedIn. This research method proposed allows for the
collection of a large set of self-report data about the professional remit, develop knowledge
and understandings about different characteristics of these professionals.

3.1 Profiling Professionals in FMICG Packaging Design & Development

LinkedIn is the world’s biggest network site of professionals with approximately 610 million
users across 200 countries (27 million UK users) allowing professionals to collaborate and
share information through user-generated content (Avocado Social, 2019; LinkedIn, 2019).
This tool allows for profile creation including: a professional photo, self-reported profile
summary, education and qualifications lists; career history; professional connections; and,
key skills, knowledge and expertise lists (Case et al., 2013; Ecleo & Galido, 2017). LinkedIn has
been used in various academic and industry contexts, by researchers, recruiters and hiring
managers as a tool, for data collection of profile information, analysis of profile contents and
employment drives (Case et al., 2013; Ecleo & Galido, 2017; Roulin & Levashina, 2019). More
recently, academic research has begun to utilise LinkedIn as a valuable information repository
for data collection in aid of understanding and profiling a population of professionals (Bastin,
2012; Case et al., 2013; Ecleo & Galido, 2017; Li et al., 2016; Pisano et al., 2017; Roulin &
Levashina, 2019; Zide et al., 2014). For this study, an adapted method (Figure 1) from Ecleo
and Galido (2017) to profile and analyse a set of industry professionals was chosen.

User Boolean
Profile Search 1
(n=100 profiles extracted)
‘packaging’, ‘design’, FMCG,
“United Kingdom”

Obtain Linkedin Extraction of Key Content Analysis of Categorise Featured
User Profiles Generate Purposive Profileinformation Text-Based Profile Data Skills & Expertise
ite > —> n >

Use of Li Sampling Criteria Extract key profile information, itter
experience, education &
skills/expertise

User Boolean
Profile Search 2

(n=100 profiles extracted)
‘packaging;, ‘designer’, FMCG,

Figure 1 Adapted Flow Diagram for LinkedIn Profile Data Collection and Analysis.

3.2 Procurement & Selection of LinkedIn Profiles

Data was collected from LinkedIn profiles in two Boolean searches labelled S1 and S2 over a
3-week period in June 2019. For each search a reference code was given to each participant
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profile (e.g. S1:07), to assist with tracking and referencing when undertaking profile
comparison and narrative reflection. Reference codes will be used to indicate profile data
sets, referencing to the search (e.g. S1 or S2) and the participant number (e.g. 23). Data was
collected and archived in a meta-data repository (Figure 2) in MS Excel only accessible to the
researchers to maintain protection of data and anonymity of profiles.

Assumed Current Education Summary Skills & Additional

Eoie Gender Job Role Industry Lecetiel| Previous Role(s) & Qualifications Biography Expertise Notes

Figure 2 Spreadsheet Matrix Design for Profile Data Collection

Boolean searches were conducted using the LinkedIn Recruiter Lite function to avoid just
searching members displayed around the researcher’s personal network. This allowed to
control key search terms and locations. The overall quality of the data input on the profiles
was crucial for effective and valuable data to be successfully gathered and interpreted.

To ensure this a purposive sampling criterion was established for the selection of profiles
during data collection. Purposive sampling was chosen over other non-probability or non-
random sampling techniques such as convenience sampling to ensure that a logically
assumed representation of a population can be chosen and allow for the deliberate choice of
participants due to certain qualities they may possess, in this case professionals within FMCG
PD&D and assessment of profile quality. Although both can be applicable to qualitative

data collection, purposive sampling is generally more suited. For the case of this study the
participants profiles need to be information-rich to ensure valuable data can be extracted
(Etikan, 2016; Lavrakas, 2008). Expert sampling, a form of purposive sampling, was employed
using the criteria established and displayed in Table 1 to focus on the collection of specialised
and/or difficult to reach participants which demonstrate experience and expertise within

a specific domain (Etikan, 2016 p.3). This sampling method is utilised in other qualitative
studies examining UK FMCG PD&D populations (Simms & Trott, 2014b).
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Purposive Sampling Criteria

Sampling Criteria Point (CP)

Description

The profiles must demonstrate their current involvement in a role

CP1 FMCG Professional involving the design and development of packaging within the
FMCG industry.

CP2  Experience Identified Whgre applicable, previous experience should be identified on the
profiles.

CP3  Education Identified Wherg appllcable, the profiles should identify their level of
qualification.

CP4  Key Skills Identified The Par‘uupant profiles must include a key skills section in the
profile layout.
The profiles must be completed with detail to provide clarity

CP5 Overall Profile Quality  on their current role, previous role(s), education level(s) and an

indication of their key skills.

Although gender and location were collected, these were omitted for analysis as focus was
primarily on professional features and to protect the anonymity of profiles. Each profile had
to satisfy all criteria points to be included in the final data repository. An example of a high-
quality LinkedIn profile meeting the criteria is displayed in Figure 3.
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Figure 3 An example of a High-Quality LinkedIn Profile (51:23)

To avoid bias on inclusion, profiles were extracted on quality of completion based on the
purposive criteria with no content analysis performed at this stage to remain objective in

the approach to profile selection. A summary of the profile search terms and results can be
found in Table 2.
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Table 2 Boolean LinkedIn Search Terms and Results from June, 2019

Boolean LinkedIn Search  Search Terms & Phrases Search Results
S1 (n=100) ‘Packaging’, ‘Design’, ‘FMCG’, ‘United Kingdom’ 10, 671 profiles
S2 (n=100) ‘Packaging’, ‘Designer’, ‘FMCG’, ‘United Kingdom’ 2, 079 profiles

In the previous research used as a frame for the study, one-hundred profile samples have
been used per occupation. Ecleo & Galido (2017 p.56) use one-hundred profiles over one
occupation; and, Zide et al. (2014 p.592) use three-hundred over three occupations. As two
searches were being conducted, two-hundred profiles (n=200) were collected, one-hundred
from each search. To reduce the risk of documenting a profile more than once and allow
for profile data to be re-checked, profile hyperlinks were generated to be able to track and
reference each profile collected.

4. Data Analysis

A twofold approach to analysis including inductive content analysis and frequency of
occurrence measures as primary interpretation techniques were used. Data extracted from
the profiles (n=200) included the profile qualitative descriptive summaries and self-reported
job role descriptions, previous experience, education/qualifications and skills/knowledge
lists. The analysis of the profiles was then sectioned into three stages: 1) Categorisation of
profile architypes; 2) Qualitative content analysis of self-report profiles; 3) Clustering and
categorisation of professional skills based on semantic relatedness and similarity.

4.1 Stage 1: Initial Interpretation & Categorisation of Profiles

To begin to explore and understand the types and synergy of the profiles gathered, a
conventional content analysis process was performed to begin to interpret and cluster

the profiles (Elo & Kyngas, 2008; Hsieh & Shannon, 2005). Initially, the lead researcher
performed the inductive content analysis to formulate initial general categories of the PD&D
professionals based on the purposive criterium points CP1, CP2 and CP3. Two additional
doctoral researchers knowledgeable in FMCG PD&D were then recruited and provided the
data to perform additional content analysis to aid in consensus seeking. The categories: (1)
Design-Orientated Practitioners, (2) Design-Affinity Directors, Managers, Technologists &
Developers, and (3) Product & Technical Orientated Technologists, Developers & Managers
were established, taking into consideration the analysis performed by all researchers. Once
the final categories (Table 3) were developed, these were then redistributed to the research
team to gain full consensus. Descriptive summaries of the categories were then established
to assist in further clustering and interpretation during continued analysis of the professional
profiles.

2031



JOHNSON, KHAN, LAWRENCE, TORRENS, STORER

Table 3 Categorisation of Packaging Design & Development Professionals
Category Established Category Descriptive Summary Profile Quantity
Design-Orientated The professional is an active design practitioner
Practitioners or participates in design-based functions and n=77
(D) activities as part of their day-to-day job role.

The professional is not in an exclusive design

Design-Affinity Directors, o ’
practitioner role but assumes managerial

Managers, Technologists

& Developers responsibilities, has experience in past design n=64
roles or has a background in design related

(M) education.

Product & Technical The professional is not a design practitioner, has

Orientated not held previous design roles or a design-based

Technologists, education but supports the packaging design n=59

Developers & Managers & development process from a product and/or

(T) technical perspective.

4.2 Stage 2: Qualitative Content Analysis of Self-Report Summaries

To provide additional context, inductive content analysis was further employed on self-
reported descriptive individual profile summaries at the start of the profiles and distributed
throughout sections (CP2 & CP5). These summaries were text based, that often outlined
the professional activities, job role(s), key skills/knowledge and further insights into the
tasks and summative day-to-day activities. This was utilised as supplementary data to aid in
profile categorisation and further interpreting the organisational landscape and synergy of
professionals involved in FMCG PD&D. If there was any uncertainty, further understandings
of professional domains were also undertaken through the examination of organisational
websites to provide greater context to job roles and activities through understanding
organisational capabilities, products produced, and FMCG sectors engaged with.

4.3 Stage 3: Preliminary Categorisation of Key Skills

All Data, including skills, was extracted and recorded verbatim directly into the meta-data
repository from profiles. As self-reporting is prone to human error (e.g. spelling mistakes
and term repetition) the raw data was ‘cleaned up’ (Osborne, 2008; Salkind, 2010); to
enhance quality and accuracy of the data for analysis. In some cases, Americanisms and
acronyms were use which had to be interpreted. These were matched with their appropriate
associated phrases and terms. No clustering of semantically similar terms to create

larger term categories was conducted at this point to provide an as accurate as possible
representation of the data directly self-reported in the profiles.

4.4 Stage 4: Semantic Similarity & Relatedness of Key Skills

For this stage of data analysis, a conventional approach to content analysis was undertaken
again on the terms extracted from the LinkedIn profiles to logically combine and organise
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larger sub-categories into a smaller, more easily manageable number (Hsieh and Shannon,
2005 p.1279). To improve validity; and, not to be the sole opinion of a single researcher,
the categories were presented to the two additional doctoral researchers to moderate
the activity. They were asked to analyse and critique the term clusters based on semantic
similarity and their semantic relatedness personal to each of the researcher’s professional
interpretation, experience and industry-related knowledge.

5. Findings

This section introduces preliminary findings from qualitative content analysis of profiles
and a narrative of key findings. This can act as a starting point to improve current insight
and understanding into the synergy of roles and professionals involved in PD&D, not only
just including design-based practitioners such as graphic and structural design; but, wider
design and development professionals involved in the holistic artefact creation needed for
product realisation and commercialisation. Due to the mass of data collected, analysis and
assessment of the frequency of occurrence of skills/knowledge, design tools and expertise
of these professional groups is not presented. This paper aims to be an overview to explore
and understand the wider, cross-functional body of PD&D professionals. However, highlights
of this preliminary analysis are discussed throughout the narrative. The study forms part of
a wider PhD research project in which further investigation will be undertaken into PD&D
professionals within the UK FMCG industry.

Throughout the narrative of findings, participant profiles references are presented to
support the statements which are made using the coding system highlighted in Section 3.2.
This meta-data repository can be requested and will be made available to view providing
greater insight into the profiles documented. Figure 4 summarises the key categories of
domains of industry in which PD&D occurs and, but not limited to, what these domains can
offer. This was disseminated from the profiles to provide further context to the narrative of
findings. Research presented here expands on existing research by Simms & Trott (2014a)
investigating FMCG packaging design management on a more granular level paying attention
to the characterisation and synergy of professional roles and archetypes that contribute to
PD&D in more detail to expand the existing understandings and frameworks within academic
literature (Francis et al., 2008; Simms & Trott, 2014a; Vazquez et al., 2003).
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Figure 4

5.1 Design-Orientated Practitioners

Independent Technical
Packaging Consultant
Support organisations often on an
interim basis. Services can include
packaging procurement,
packaging optimisation, cost
reductions, supply chain, quality
management, sustainability,
auditing, business development,
project management.

Summary of Industry Domains Contributing to Packaging Design & Development

There are many roles and remits in which the general title ‘packaging designer’ resides
within organisations and functions. We propose three major subcategories that they could
be distilled into displayed in Table 3.

Table 3

Design-Orientated Practitioners Summary

Sub-Categories

Summary Description

Example Role(s)

Graphic & Brand
Designers

(D1)

Orientated towards the 2D aspects

of packaging design. For example, an
emphasis on graphic/artwork design,
brand & Identity, logo design, photography

and art direction.

Designer

Brand & Packaging Designer,
Creative Designer, Graphic Designer,
Graphic Packaging Designer,

Packaging Artworker, Packaging

Structural & 3D
Designers

(D2)

Orientated towards the development of
3D structural design. For example, with

emphasis on 3D modelling, CAD, design
for manufacture and industrial design.

3D Designer, CAD Designer, Design
Engineer, Packaging Designer,
Packaging Engineer, Structural
Designer, Technical Designer

Holistic
Packaging
Designers

(D3)

Orientated towards the consideration and

inclusion of both graphic and structural
design during packaging design &

development.

Creative Designer, Creative Lead,
Designer, Packaging Designer

GRAPHIC & BRAND DESIGNERS (D1)
Brand and Packaging designer (52:21,52) roles orientated towards graphic design and 2D
visual packaging elements appeared frequently with reported skills and knowledge such as
branding and identity design, brand development, typography, logo design, photography
and creative direction. Many of these professionals would often be in brand and design
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agency-based positions; or, within freelance roles moving between agencies. However, this
does not mean that graphic design capability is mutually exclusive to agency-based remits.
Graphic design skill and knowledge was also representative internally within organisations
such as product manufacturers and suppliers (52:18,36,39). Some packaging manufacturers/
converters also held these capabilities although tended to be orientated towards creative
artworking. Other roles included ‘Packaging Artworker’ which appeared to be more
concerned with technical application of graphic elements, artwork management, retouching,
legal compliance, print management and reprographics knowledge as examples. Artworkers
often sat internally within a manufacturer or supplier of products (51:28, S2:35); or, within
packaging manufacturers/converters and artwork management houses (52:37,70,84). Some
artworkers also appeared to work within the remits of design agencies in both permanent
and freelance roles (51:04) suggesting design agencies utilise this resource as part of their
services.

STRUCTURAL & 3D DESIGNERS (D2)

Practitioners focusing on structural and 3D aspects of PD&D featured commonly. ‘Packaging
Design Engineer’ (S1:91; S2:09), ‘CAD Designer’ (52:26) or ‘Technical Designer’ (52:75,76)
were also terms used to describe similar roles. Structural Designers often sat in both agency
(51:22,37; S2:26,53) and packaging manufacturer/converter-based remits (52:10,50).
Structural designers within packaging converters were often material specific practitioners
for example cartonboard, corrugate or plastic. This could infer a greater knowledge or
ability to design for manufacture with that specific material as they have greater familiarity
of material properties and, manufacturing processes and constraints. Some structural
designers within packaging converters had experience with secondary pacakging, shelf-
ready packaging, and point-of-sale design, not exclusively primary package design (S1:37)

as this was an extension of company expertise and services. In the case of agency-based
structural designers (51:22,31; S2:53) these individuals appeared to focus on 3D brand
design development and their associated visual guidelines often with backgrounds and
qualifications in industrial/product design. Although organisations such as external design
agencies hold structural design abilities, some product manufacturers also had these
competences. ‘Packaging Design Engineers’ were evident within the remit of R&D functions
for structural innovation projects within internal teams to develop visualisations, prototypes
and tolerance considered CAD models that were translatable into tooling from pilot through
to production ready tools (51:91; S2:06,15,32,64). Often these encompassed technical
knowledge and understandings of utilising multiple packaging materials relevant to their
organisation’s products and brands.

HOLISTIC PACKAGING DESIGNERS (D3)

Thirdly, an emerging category of design-orientated practitioners are what we will term
‘Holistic Packaging Designers’ who presented themselves as professionals implementing
skills, knowledge and practice of a hybrid between structural and graphic design into their
day-to-day design practice (S1:90; S2:01,19,24,28,52,62). These practitioners appeared to sit

2035



JOHNSON, KHAN, LAWRENCE, TORRENS, STORER

within internal design teams for product and/or packaging manufacturers (52:19,46,52). A
clear example is S2:47 who had a background in packaging structural design and packaging
artworking to prepare print-ready artworks before moving into structural packaging design
and commercial support. Other titles such as creative lead or innovation lead also appeared
within packaging and product manufacturers as a dedicated internal creative resource
orientated towards a certain product or service. These could maybe be comparable to
creative brand managers looking after a particular brand or product from a creative design
perspective (S2:73,91). Some designers had additional supplementary roles including
illustrator (S2:78); project, commercial and account management (52:60,91); supporting
brands through consulting (52:61); research responsibilities as part of co-creation activities
(S2:73) and next generation product development (52:72).

5.2 Design-Affinity Directors, Managers, Technologists & Developers

There were a variety of professional individuals who had affinity, knowledge, education or
experience as design practitioners but whom instead undertook roles that facilitated and
managed design activity and development processes summarised in Table 4.

Table 4 Design-Affinity Packaging Professionals Summary

Sub-Categories = Summary Description Example Role(s)
Oversee and manage design-related tasks ~ Creative Design Manager, Design
Design Managers and employees. May require technical Manager, Packaging Design
(M1) knowledge of processes and undertake Manager, Technical Design
supplementary design work activities. Manager, R&D Packaging Manager
Design & Supervise design projects and manage
Creative creative teams. Supplementary design work Art Director, Creative Director,
Directors activities may be required to be undertaken Design Director
(M2) as part of the role.

Design-Affinity  Ensuring specification and requirements

: . . Packaging Devel , Packagi
Technologists &  are met, performance quality and trailing, ackaging Developer, Fackaging

Development Manager, Packaging

Development supplier liaison, packaging procurement
’ ; | ion Technologist, Packagi
Managers and development from a technical nnovatlon. echnologist, Packaging
. Technologist
(M3) perspective.

DESIGN MANAGERS (M1)

Design managers within the remit of packaging design appeared to lead day-to-day
operations of design teams, creative direction and delivery of PD&D within an organisation.
Although they appeared to undertake project and people managerial responsibilities

work as a primary function (51:07,49), it appeared this role would require experience as a
practitioner and a degree in a design domain such as industrial/product design. Packaging
design managers were not exclusive to but were found more commonly within the realm of
technical packaging manufacturers, product manufacturers and retailers. Design managers
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within retailer’s, product manufacturers and suppliers (51:20,49,55,71,98; S2:03,27) were
portrayed as both an internal and external facing role working with commercial teams,
internal and external design resource and suppliers to ensure process quality and efficiency.
Within packaging manufacturers, design managers were often orientated towards structural
or technical design capability management (51:76;52:08,22,41,42,43,44,51,83,90,99). Often
experienced structural/technical designers, these individuals reported that they were client-
facing aiding in design brief formulation, design work to meet client and business goals as
well as workload and workflow management.

DESIGN & CREATIVE DIRECTORS (M2)

Apposed to design managers, design and creative directors were often associated in
external design agency-based companies such as product design, brand and packaging
design agencies (51:02,26,40,50,52,54,79,97; S2:04,69,98). These individuals appeared to be
responsible as the head of creative teams in more supervisory, project and account/client
management driven roles to facilitate the design process. These were also responsible for
creating, realising and communicating creative 2D and 3D design briefs to a design team
and aiding in design rationale, client presentations as well as day-to-day design work. They
appeared to hold previous experience as design practitioners (Section 5.1) up to senior
designers. These individuals also existed as freelancers moving between agency-based
environments contributing to senior design activities and design/art director responsibilities
(S1:61; S2:14,30).

DESIGN-AFFINITY TECHNOLOGISTS & DEVELOPMENT MANAGERS (M3)

Packaging technologists & development managers with design-affinity were another evident
category (51:01,03,06,41; S2:79). These individuals appeared to work within packaging
development ensuring specifications and requirements are met, performance quality

and trialling, supplier relationship development and liaison, packaging procurement and
development from a more technical perspective but appeared to hold some form of empathy
or understanding towards design through a design-based education or prior experience in
design practitioner-based roles. Other roles such as packaging development managers held
key responsibilities in packaging innovation opportunities, R&D and procurement strategies
for companies to facilitate business customer relationships and project management
between internal and external teams, brand/category management and business growth.
These individuals held key skills typically used by design-orientated practitioners with an
additional set of skills towards technical packaging development gained from either Diplomas
in Packaging Technology (The Institute of Materials, Minerals and Mining, 2019) or from
knowledge gained through career development. In some cases, additional management

and problem-solving based qualifications were evident such as the Chartered Management
Institute (CMI), PRINCE2 and TRIZ training (S1:03,39,52,92; S2:34,72).

5.3 Product & Technical Orientated Technologists, Developers & Managers

Finally, the last set of profiles categorised identified individuals with no apparent design-
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affinity and appeared to focus on product and technical-driven outcomes in PD&D echoing
some of the findings by Simms & Trott (2014a p.2020) regarding NPD and R&D members

with focus on core product and technical related issues. These individuals reported to have
no design-affinity in terms of education or previous job roles but worked in roles within or

managing PD&D. These are summarised in Table 5.

Table 5

Product & Technical Orientated Packaging Professionals Summary

Sub-Categories

Summary Description

Example Role(s)

Product-
Orientated
Packaging
Technologists,
Developers &

Ensuring specification and requirements
are met, performance quality and trialling,
supplier liaison, packaging procurement,
development and implementations from a

Packaging Developer, Packaging
Development Manager,
Packaging Development
Technologist, Packaging

Managers product and technical perspective. Technologist
(T1)

hnical- Overseeing the technical-orientated Packaglng Consultan_t, Packaging
Technica . Coordinator, Packaging
Orientated development and management of packaging

Technologists,
Developers &
Consultants

(T2)

advising on supply chain, manufacturing,
packaging machinery, procurement,
material choice, value engineering and cost
reductions in packaging development and
implementation.

Development Manager,
Packaging Director, Packaging
Engineer, Packaging Innovation
Manager, Packaging Scientist,
Packaging Technologist,
Technical Packaging Specialist

PRODUCT-ORIENTATED PACKAGING TECHNOLOGISTS, DEVELOPERS & MANAGERS (T1)
These individuals appeared to have a rapport towards the product contained within the
packaging and product-technical concerns based on their education and professional
backgrounds. Holding similar roles to professionals identified in Section 5.2.3 including
‘Packaging Technologists’ (51:35;52:09) and ‘Packaging Development Managers’
(51:23,35) working internally in product manufacturers; they did not appear to have
design-affinity and in many cases had worked previously in product development roles

such as formulation chemists or food and beverage product developers before moving into
packaging development roles. In turn, this often meant that these individuals were trained
within degree-based courses including food science and technology, agricultural science
and chemistry (S1:45,62,96; S2:09). They would often have skills and knowledge including
food processing, food safety, factory trials, quality assurance (QA), lean manufacturing,
ingredients, distillation, formulation and fragrance knowledge as examples extracted. For
their career transition into PD&D roles, additional diplomas in packaging technology were
often attained appearing in cases to provide supplementary packaging specific knowledge.
A clear empathy and understanding towards the product contained within a package was
evident but as ‘packaging champions’ within a company have no evident experience or
expertise in design-aspects of packaging. With this said, this cannot be a generalisation

or something attainable interacting or relying on the engagement with design-orientated
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professionals (D1, D2, D3) gaining knowledge through experience. This suggests product
manufacturers internally hold such expertise and further echo discoveries made by Simms
and Trott (2014), in where this could potentially affect an organisations level of packaging
absorptive capacity via the knowledge and abilities these individuals acquire, potentially
affecting or hindering design and technical development of packaging.

TECHNICAL-ORIENTATED TECHNOLOGISTS, DEVELOPERS & CONSULTANTS (T2)

Finally, professionals who could be classified as more ‘technically-orientated’ in their
approach to PD&D included roles such as ‘Packaging Technologists’ (§1:05,12,13,15)
‘Packaging Scientists’ (S1:17,65,73) and ‘Packaging Engineers’ (51:08,21,43,81,83,95) sharing
similar roles and responsibilities to other design-affinity practitioners (M3) and product-
orientated packaging technologists (T1). In this case, these individuals did not appear to hold
an affinity towards design but a focus on technical packaging project management including
the consideration of supply chain, packaging commercialisation and industrialisation.

These included emphasis on specific areas such as product lifecycle analysis, optimisation,
QA, packaging substrate choice, packaging machinery selection and approval and good
manufacturing practices. Although in this case, they did not appear to have any design
affinity and tended to be more concerned with technical packaging artefact development as
part of internal product manufacturer R&D teams, this does not mean the role could not be
adopted by someone with a design related degree or background and be representative of
M3 professionals as identified in Section 5.2.3.

Other roles identified included technical leaders, directors and other senior leadership
positions. These professionals would often sit internally as part of a product retailer
(51:36,69), product manufacturer or supplier (S1:46,63,78,80); or, be incorporated into

a technical-specific packaging consultancy (51:09,10,53), or interim consulting role
(51:30,33,57) focusing fundamentally on packaging supply chain optimisation, value
engineering of packaging artefacts and material/cost reduction. These appeared to have
no affinity, experience or background with or within a design-based perspective and
appear across multiple domains of PD&D and to be highly engaged with retail and product
manufacturing during the decision-making and implementation of new packaging formats.

6. Discussion

This paper unpacks the current state of FMCG PD&D professionals using: 1) a bottom-

up approach; drawing upon self-curated and self-reported, naturalistic data (Silverman,
2015); and, 2) mapping the current actors and power structures, to extend the framework
developed by Simms and Trott (2014a). This approach differs from current approaches of
understanding industry dynamics in both industry and academic literature i.e. meta-level
indicators (Design Council, 2007, 2018; Moultrie & Livesey, 2009; PricewaterhouseCoopers,
2017) and post-hoc accounts (Khan & Matthews, 2019). This study presents a more thorough
treatment of different archetypes of practitioners, studies the synergy between their roles
within the overall landscape, and relations between groups. This interpretation of LinkedIn
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profiles, through our content analysis, gives us a better understanding of the various PD&D
professionals that affect design practice, design process and decision-making during FMCG
PD&D.

By adding to Simms and Trott’s (2014a) very comprehensive framework with the
practitioner’s own perception of ‘self’ we aim to get a more holistic industry view. This allows
us to carve off specific parts of the value-chain, where focused efforts and interventions can
be made to apply the surfeit of unrealized lessons from packaging design research. More
thoughtful, considered and targeted efforts can be made to address some of the challenges
currently being faced by the industry today at a more granular level. Present provocations
apparent in existing literature such as, ‘why is the focus on innovation in packaging design
still seen as a nice-to-have, not core to business?’ (Bruce & Daly, 2007) or ‘why are the
business case arguments related to packaging design always geared towards cost-savings in
materials and infrastructure (Simms & Trott, 2014b, 2014a)2005; Silayoi & Speece, 2004 and
not potential lost in increased sales at point-of-sale conversion value?’ (Clement et al., 2015;
Connolly & Davison, 1996) can begin to be seen in a new light. When we map out the actual
role archetypes that are the constituents of the industry itself, we can begin to fracture the
over-generalised perception of faceless, ambiguous descriptions of PD&D professionals to
begin to answer some of these questions in the future.

If we take on one of the aforementioned questions — the organisational aversion to include
packaging design as a core business component, and try to apply lessons from our study —
exploring the breadth of the practitioners who fall under the management decision-making
positions within a specific organisation could help us distil decision-making to Design-Affinity
Managers (M) and Product/Technical-Orientated professionals (T) categories. Within these
categories we can further identify specific role distributions mapped to M1, M2, M3, T1, and
T2 all of which have degrees of influence in management decisions beyond those tied to
craft-based specialist roles such as D1, D2 and D3. In doing so from a skill-building, human
capital development perspective, when applied to a specific organisation we can create
specific strategies to tackle the organisational culture and mind-sets of the archetypes of the
different sub-categories. Again, considering the other provocations raised of design side-
lined with focus being on cost saving and value engineering initiatives on packaging artefacts
within NPD projects; by using the knowledge generated in this study through understanding
PD&D on this more granular level we could potentially begin to unpack reasoning and
rationale behind these issues within organisations through studying who makes decisions

on an organisational level? What is designs prevalence in product development processes?
What are the roles, characteristics, knowledge and skills of the professionals chosen

to be involved? For example, if the makeup of an organisation focuses primarily on the
inclusion of T1 and T2 professionals in PD&D decision-making we can begin to understand
why this provocation may be true in some cases. By equipping organisations with the
knowledge provided here we can hope to educate and allow them to navigate the breadth
of professional architypes that can or should be involved in PD&D allowing self-reflection on
current practices internally to look to balance or provide knowledge, understand the value
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to invest in certain architypes and dedicate organisational resource in design-based activity
internally or to outsource externally.

Our research adopts a lot of the preliminary research conducted on packaging management,
however we challenge points regarding the lack or absence of technical expertise of
packaging NPD ‘champions’, originally termed by Markham & Griffin (1998), often associated
with the fundamental success of packaging activities within FMCG firms (Simms & Trott,
2014a p.2020). Our data evidences these individuals are widely implemented across the
FMCG sector in the form of M3, T1 and T2 professionals that fall within the working remits

of internal teams of retailers and product manufacturers whose role are to ‘champion’ the
implementation of PD&D within their respective organisations. We argue their prevalence
could be influenced by the size of the organisation which could impact buy-in power to invest
in these professional architypes. Thus, we argue it is not only the absence, but the individuals
design-affinity and technical packaging knowledge as part of their overall skillset as internal
packaging ‘champions’ chosen which could affect the lack of the active pursuit in new
opportunities for packaging design and innovation.

We are cognizant that using the categories as a framing device we can fall under the peril of
over-simplification, detaching the roles from the intricate complexities of the organisational
hierarchy they are situated in and what these professionals bring to an organisation on

an individual level. However, this hopes to allow for us to get more granular in identifying
these almost ‘persona’-like roles within an organisation and explore avenues of how to best
provide specific support for bringing packaging design to the core of business decision-
making, through each role and its influence. We hope this work helps other researchers
understand the complexity of this industry; and, to take into consideration industry-based
design and development practice approached to packaging research beyond more siloed,
top-down views that currently exists. Figure 5 presents an accessible expansion of the
framework by Simms & Trott (2014a) to communicate the archetypes and the influences

of various PD&D professionals on packaging activities in NPD. We have mapped onto the
existing framework expansions of professional architypes to provide greater context of
their industry domains and increase the understandings when conceptualising design
management of packaging within the FMCG sector. It must be noted that this mapping is
non-exhaustive, and we urge other researchers to continue use, modify and expand this to
continue to give us a better understanding of the entire scope of the industry.
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Figure 5 Adapted Framework of Influences Impacting the Management of FMCG Packaging
Design & Development in NPD

7. Limitations and Future Work

Current results are concluded via qualitative interpretation by three researchers. Although
knowledgeable within the research domain, this is an interpretation of self-reported data

to establish preliminary categories. Further analysis of the dataset should be undertaken
and displayed alongside these findings through in-depth research into these professional’s
education, skills and the context of organisational structures is encouraged. The technique
used, although can be drawn comparable to that of explicit self-report survey methods,
only allows the collection of data presented in this online profile format. Although providing
rich insight into day-to-day activities, key skills, expertise and experiences; there are
possibilities that the data may include superficial depictions or fabricated explanations of
one’s self-representation, job role(s) and skills. Additionally, not all professionals will use the
LinkedIn service or fail to update the profile throughout career development. Furthermore,
the profiles may not contain a full report of the capabilities as this is fully dependant on
individuals completing all relevant sections or be allowed to disclose certain information
onto their profiles.

Future research should also look to further explore PD&D management and process within
the FMCG sector. Additional methods such as interviews with UK packaging professionals in
the domains identified should be undertaken to confirm results or provide greater insight
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moving forward. This includes other cross-functional R&D professionals e.g brand managers,
marketing managers and key account managers that may be involved in influencing the
decision-making and supporting PD&D. The use of other explicit self-report platforms such
as ’Instagram’, ‘Pinterest’, ‘Behance’ or ‘Dribbble’ from a practitioner evaluation perspective
may also be beneficial as mediums for driving exposure and viewing traffic for designers.
LinkedIn was chosen as a platform for this study due to the large amount and variety of
professionals using the platform, depth of information that could be attained and existing
methods that have been used to collect and analyse data.
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Abstract: This paper aims to better understand team dynamic aspects in
multidisciplinary design collaboration in reference to the CSCW discourse. We present
an exploratory literature review and co-occurrence analysis of emerged themes from
the studies. Then, we juxtapose the findings with technology-enabled tools suggested
for CSCW. Finally, we review the industry relevance of the proposed tools. To illustrate
our recommendation for future research, we discuss and suggest a matrix evaluating
existing collaborative systems based on the identified team dynamics aspects. We
identified two critical aspects, that are vulnerable in the digital channels: shared
understanding and trust. The results allow us to discuss future direction, how CSCW
and digital tools can aim at improving trust and shared understanding and to define the
gap in the design research in reference to the real-world context, future of work and
technology enablement.

Keywords: multidisciplinary collaboration; design communication; cscw

1. Introduction

Design tasks are described as those solving complex (wicked) problems (Akin & Hopelain,
1986; Buchanan, 1992; Goel, 1995), and since creativity is argued to be a prerequisite

for invention and innovation, it is considered to lead to the increase of market growth
(Hewlett, Marshall, & Sherbin, 2013). It has been suggested in the report by McKinsey

& Co (Sheppard, Kouyoumjian, Sarrazin, & Dore, 2018) that there is a strong correlation
between employing design practices - MDI McKinsey Design Index scores - and high business
performance. The study shows that companies in the top-quartile scores have managed to
increase their revenues by 32 per cent over the five years comparing to their competitors.
In the case of the total returns to shareholders, this growth has reached 56 per cent. This
phenomenon appeared true in all three studied industries - medical technology, consumer
goods, and retail banking. Following such findings, it has been underlined by the authors
that design practices are applicable, and yet even beneficial for the development of physical

This work is licensed under a
BY_NC Creative Commons Attribution-NonCommercial 4.0 International License.
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goods, digital products and services, or a combination of these. Moreover, multidisciplinary
collaboration is found to influence group performance and increase the number of
potentially useful ideas (Milliken & Martins, 1996).

The ground-breaking report from Guinney et al. (2017) refers to the global competition

for cancer survival rates prediction, that took place entirely virtually via a crowdsourcing
platform. In the light of such event, there is now concern about how online presence is
influencing the way we work and collaborate? We will thus review the key themes from

the research on multidisciplinary collaboration with respect to virtual communication tools
suggested in the discourse of Computer Supported Co-operative Work (CSCW). By mapping
the current communication systems with the identified themes in our suggested matrix, we
aim to identify vulnerable areas and discuss the industrial relevance of suggested tools. This
will enable us to determine the direction of required future work.

In addition to design practices, leaders from most innovative companies from the BCG 2019
report (Ringel, 2019), have extensively referred to the importance of team collaboration in
the innovation design processes. Microsoft co-founder Bill Gates describes:

“Communication skills and the ability to work well with different types of people are very
important. (...) Software innovation, like almost every other kind of innovation, requires the
ability to collaborate and share ideas with other people.” (BBC, 2007)

Team collaboration discourse is undergoing a remarkable revolution as its virtual factor

has become a widespread common practice in companies of all industries. At Alphabet\
Google, another company from the top 5 most innovative ones, 100 000 employees are
spread out over 150 cities from more than 50 countries. A company report (Gilrane, 2019)
highlights that nearly half (48%) of meetings in Google involves employees working from
different buildings, and 4 out of 10 meetings involve different cities. In order to specify
recommendations for future work of distributed teames, it is critical to understand the social
structures and systems in the team dynamics (Giddens, 1991).

2. Methodology

Design studies, and especially design thinking in previous research used to mean something
different than nowadays, as Goldschmidt mentions:

“It was not meant to be a methodology (...) it was just a way of talking about how designers in
different disciplines think.” (Christensen, Ball, & Halskov, 2017)

As a result, the theme has evolved in the last decades from the study of design practices

to wide-ranging research of co-creation across various disciplines, including team
communication and cross-cultural collaboration. An extensive literature body highlights the
benefits of these, especially in terms of multidisciplinary collaboration (De Luca & Atuahene-
Gima, 2007; Troy, Hirunyawipada, & Paswan, 2008). However, there has not been conducted
a comparative review of such studies. To address that, we investigate research articles from
a meta-synthesis perspective (Robson & McCartan, 2016) using qualitative content analysis
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and co-occurrence analysis to identify key themes in the literature, while acknowledging

the diversity of the findings. We include all three multidisciplinary, interdisciplinary and
cross-functional in order to retrieve studies on collaboration that include participants from
differing disciplines at every knowledge synthesis level. The selected research articles include
a subset of 17 core literature studies from the period of 22 years (1996-2018), that has

been chosen from the body of over 200 articles identified within the design context. This
commended an exploratory literature review. Our selection focuses only on investigations,
that employ a sample of multidisciplinary teams performing design tasks and those, that
provide an overview of the empirical research within meso-scale team collaboration level
(Cash, Skec, & Storga, 2019). Where the research paper refers to more than one experiment,
only the studies within the scope of multidisciplinary collaboration are considered for this
review.

2.1 Definition of multidisciplinary collaboration

Disciplinary background, in the discourse of design studies and the related fixation issue
(Vasconcelos & Crilly, 2016), influences the design processes. As an example, industrial
engineers, for their nature of thinking more outside-the-box, might be more capable of
overcoming design fixation. Whereas, engineers, as they are more focused on idea feasibility
and solution details, would create less variety of solutions when compared to industrial
engineers. Companies have been creating cross-functional teams in order to get the best

out of all the skills and experiences. It is, thus, worth investigating team characteristics such
as disciplinary background or level of experience of the participants. Sonnenwald (1996)
gives an example, where, many engineering firms integrate engineering, manufacturing,
marketing, distribution and end-user knowledge. For Kleinsmann and Valkenburg (2008), the
process of designing a new product involving actors from different disciplines is called co-
design. However, the terms multidisciplinary and interdisciplinary appear to be more popular
among researchers, when defining this type of the group-work environment. First, it is
essential to define the scope of such approach in terms of the disciplinary partnership. There
is a division in the literature body of the meanings of multidisciplinary versus interdisciplinary
versus transdisciplinary. All three levels of the disciplinary integration are defined by Adams,
Mann, Jordan and Daly (2009) under one term of cross-disciplinary a practice, that includes:

e multidisciplinary - joining together of disciplines to work on common problems
and split apart when work is done,

e nterdisciplinary - joining together of disciplines to work or identify common
problems and interaction may form new knowledge,

e transdisciplinary - beyond interdisciplinary combinations to a new understanding
of relationships between science and society.

They should, however, not be used interchangeably, as they describe different involvement
degree of multiple disciplines in studied projects (Choi & Pak, 2006). Nonetheless, the
terms multidisciplinary and interdisciplinary have been used interchangeably by Kasali and
Nersessian (2015) in their study abstract. This shows how, in reality, the barriers between
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such practices are being blurred in academic research. Adams et al. (2009) describe the
term cross-disciplinary as a practice, where transgression into and across other disciplines
takes place. However, few studies refer to this term as a separate level or practice in the
disciplinary integration differentiation (Miller & Miller, 1982; Porter, Roessner, Cohen, &
Perreault, 2006; Stember, 1991). For them, cross-disciplinary is viewing a problem from
the perspective of another discipline. Therefore, for the purpose of this review and to
understand best practices for design collaboration, we cannot limit the review to only one
of the layers of such collaboration. While solving complex problems, team participants

do cross their knowledge boundaries and synthesise practices from one another
disciplines (Kleinsmann, Deken, Dong, & Lauche, 2012). Therefore, we will embrace both
multidisciplinary and interdisciplinary terms together with cross-disciplinary collaboration in
the review, in reference to complex problem-solving practices, employing many disciplines
together, at all involvement level, defining the scope with an umbrella term. Throughout
the review, we will use the term multidisciplinary to refer to this umbrella term. The next
sections seek to methodologically analyse previous investigations and discuss findings from
the research articles addressing this matter.

2.3 Variables manipulated in the studies

The past two decades witnessed a considerable rise of interest within the collaborative
design paradigm. We present in the following summary table (see Table 1), methodological
details of these research articles, with each row corresponding to one publication.

Table 1 List of the core literature

First author, year Experiment setting Industry

natural laboratory construction manufacturing healthcare software

Adams et al. X X
(2009)

Awomolo, X X
Jabbariarfaei,

Singh, & Akin

(2017)

D’Souza & Reza X X
(2017)

Feast (2012) X X

Haines-Gadd et X X
al. (2015)

Hu, Li, & Du X ? ? ?
(2017)

Jutraz and X X
Zupancic (2017)
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Kasali and X X X
Nersessian
(2015)

Kleinsmann and X X
Lugt (2007)

Kleinsmann X X
and Valkenburg

(2008)

Kokotovich and X X
Dorst (2016)

Mcdonnell X X
(2009)

D’souza and X X
Dastmalchi
(2016)

Sonnenwald X X X
(1996)

Austin, Steele, X X
Macmillan, Kirby,
& Spence (2001)

Wang, Roy, Barry, X X X X
Chang, & Bhatt

(2018)

Zolin, Hinds, X X

Fruchter, & Levitt

(2004)

3. Emerged themes

We collected the bibliometric data with abstract content of the core literature to construct
and visualise the co-occurrence network of emerged themes. To perform the text mining
functionality and create the term map (see Figure 1), we used VOSViewer (Van Eck &
Waltman, 2011) that employs natural language processing algorithms to identify relevant
terms. The co-occurrence network has been created following the steps (Van Eck & Waltman,
2011):

1. part-of-speech tagging through the Apache OpenNLP toolkit,
linguistic filter to identify noun phrases, with conversion of plural noun phrases
into singular ones,

3. selection of most relevant noun phrases, through determination of the
distribution of (second-order) co-occurrences over all noun phrases, where
the larger the difference between the two distributions (measured using the
Kullback-Leibler distance), the higher the relevance of a noun phrase,

4. grouping of co-occurrence network noun phrases with a high relevance into
clusters (themes).
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For each theme, the size of the label circle and its font size mirror the importance of such
theme, and the varying colours represent classification clusters. These clusters lead to four
identified themes that we will analyse in reference to the current research in CSCW.

Figure 1 The co-occurrence map of emerged themes
In the following subsections, we present and discuss the emerged themes from the research

on multidisciplinary collaboration in design studies with the corresponding tools from the on
research (see Table 2).

Table 2 Mapping of emerged themes from design studies with CSCW tools

Design studies Ccscw

Knowledge diversity Visual representation

Trust Spatial faithful video conference
Barrier Role detection

Jargon and communication Content analysis

3.1 Knowledge diversity

An emerged aspect for bridging knowledge diversity in multidisciplinary collaboration is
knowledge convergence that enables mutual agreements between participants to take place
and create shared understanding (Feast, 2012). This has also been emphasised in the study
of Hu et al. (2017), who suggest that more frequent knowledge sharing behaviour together
with the complex sharing network lead to faster mindset shifting from one discipline to
another. Mcdonnell (2009) defines shared understanding to be created through conversation
during the design negotiations. Such exchange allows experts to express their non-expert
knowledge, which in turn invites the end user to draw on their expert knowledge and thus
gain a better understanding of the design context. Moreover, Kleinsmann and Valkenburg
(2008) find that shared understanding requires face-to-face team communication, project
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management and project organisation. However, comparative investigations of design
meetings suggest that face-to-face communication results in higher perceived effectiveness
than speech-only communication (e.g. telephone communication). Additionally, speech-

only communication produces higher perceived effectiveness than text-only communication
(Ostergaard, Wetmore, Divekar, Vitali, & Summers, 2005). We can thus, highlight inevitable
challenges for CSCW and virtual teamwork in terms of the lack of shared understanding

and lower effectiveness due to the nature of collaborative systems. Saad and Maher (1996)
suggest employing shared databases integrating various media and information into a shared
workspace to allow shared understanding development.

In our core literature, visual representations emerge as both facilitating and bridging medium
between disciplinary boundaries. Adams et al. (2009) state that non-verbal activities,
including gestures and drawings, act as communication aid between the group members,
supporting multidisciplinary collaboration. Consistent with this, Kasali and Nersessian (2015)
suggest that design drawings are critical in developing cross-domain expertise. Such drawings
are thus defined as a synthesis of multidisciplinary knowledge. They suggest that beyond the
verbal interaction, these visual representations act as a key role in translating and blending
differing professional expertise. Mcdonnell (2009) highlights that the visual representations
play an important role in defining the routine for internal interactions, helping to organise
the discussions’ themes. However, quick sketches in order to act as a bridging medium,
require already established shared understanding in the collaboration (Feast, 2012). Similarly,
a study from Kleinsmann and Valkenburg (2008) supports this finding, when an electrical
engineer created an explanatory drawing for the ergonomist. However, they were still not
able to productively negotiate with one another a solution to the problem. Kleinsmann

and Lugt (2007) in a different study, suggest that the correct perception of the sketches
requires knowledge of the jargon and an understanding of the context. In the discourse of
CSCW, Gul and Maher (2009) in their comparative study between face-to-face and remote
collaboration meetings with sketches, find that in remote sketching, teams dedicated more
time on creating and deleting; whereas in the co-located meetings more time was spent

on writing. Similarly to this finding, Garner (2001) shows that remote teams spent 51%

more time on creating visual representation. Interestingly, albeit more time was spent on
making the sketches, the number of drawings produced significantly decreases (by 30%)

in computer-mediated, remote meetings. The author suggests such trend as a possible

result of the unfamiliarity of the participants with the computer-based sketching tools.

When implementing approaches from design studies to other industries, such as software
engineering, medical and professional services, this unfamiliarity with virtual sketching will
become an obstacle in CSCW.

3.2 Trust

A study of Haines-Gadd et al. (2015) highlights the importance of trust in multidisciplinary
collaboration. Similarly, from the investigation of Zolin et al. (2004), trust is found to be
a critical component in cross-functional teamwork. Apart from varying domain-related
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perspectives and regional/ national cultures, geographical distribution (and resulting lack of
face-to-face interaction) plays a great role in decreasing the level of trustworthiness between
participants. In terms of disciplinary background, respondents from their research, claim that
they would trust professionals from the same domain more than from other professions.
Consistent with this, broader literature body supports such finding that direct, in-person
meetings increase the trust between participating members, which results in higher
creativity and quality of the work (Gloor et al., 2012). Even without the respect of disciplinary
background, Feast (2012) reveals that bringing an outsider to an existing group, where
participants’ roles have been established, creates distrust and further misunderstanding of
the group’s motivations. Summing up, in order to efficiently collaborate with team members
from the different disciplinary background, a high level of trustworthiness is required. Over
the last decades, trust has become a core concern for CSCW studies due to the increased
number of technologies supporting distributed teams (Riegelsberger, Sasse, & McCarthy,
2005). The research suggests audio and video exchange systems are potentially as effective
as face-to-face meetings (Bos, Olson, Gergle, Olson, & Wright, 2002). However, they highlight
the evidence of delayed trust, which is slower progress to full collaboration and fragile

trust, which characterises the vulnerability to opportunistic behaviour. However, Nguyen

and Canny (2007) argue that video conferencing can significantly affect trust formation in
multiple-participant systems. They suggest using a spatially faithful video conferencing —
MultiView — simultaneously displaying different video streams to different participants based
on their viewing position. In their study, teams collaborating with the faithful spatial video
cooperated more than teams using standard video conferencing systems.

3.3 Barrier

According to Kokotovich and Dorst (2016), novices cannot cross domains nor develop

new higher levels of abstractions. Their sample of the least experienced participants

was represented by students from the undergraduate academic level. In 56% of the
observed instances, the team was not operating on the competent level (Dreyfus, 2004),
where problem-solving is accompanied by high design situation involvement, emotional
involvement, learning and reflection. Contrary to this, D’souza and Dastmalchi (2016) find
that undergraduate juniors still make a significant impact on the design process. However,
in the study of Kokotovich and Dorst (2016), the novice team did not use any methodologies
or tools, and thus did no enrich the solutions space. Lower experience level, in the research
of Haines-Gadd et al. (2015), led to inefficient use of time and resources. In the majority of
studies, teams are being formed in a laboratory experimental way with students from the
same academic year. Notwithstanding, in a real-world situation, there will be a diversity of
experience level across the project team, ranging from 0 to over 30 years.

An interesting perspective is presented by Sonnenwald (1996), where she suggests that the
number of years of professional experience reflects the participant’s role within the group.

She presents the communication roles that emerged during the design process and enabled
the team to collectively integrate multidisciplinary knowledge and form boundary-spanning
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activities. For example, participants with minimal professional experience can take on the
roles of facilitation interaction between members within the project. Participants managing
cross-organisational information require more than 8 years of professional experience,

with these coordinating activities with more than 14 years. It is worth highlighting that the
interdisciplinary star who integrates knowledge from different disciplines and domains has

a minimum of 10 years of professional experience. Garcia, Maria Balmaceda, Schiaffino

and Amandi (2013), propose an approach for automatic detection of team roles in a CSCW
system. This would apply Artificial Intelligence (Al) to garner the team role that best suits the
characteristics and behaviours of a user through performing classification algorithms.

3.4 Jargon and communication

As design is defined as a social process (Bucciarelli & Bucciarelli, 1994), it is crucial to make
efforts investigating the communication within it. This has been quantified by Austin et al.
(2001), who observe that social interaction is a critical component and accounts for 21% of
the conceptual design activity time. They also notice that social interaction is neglected in
the used framework model. Additionally, renegotiation of the earlier defined roles of the
team members emerges as a feature of social integration during the design talks (Mcdonnell,
2009). Sonnenwald (1996) suggests that any interpersonal talks, e.g. about weather, families
or hobbies facilitate the discovery of other participants perspectives and language, which
can lead to establishing personal bonds. Kleinsmann and Valkenburg (2008) suggest that

on the team communication level, the difficulties emerge due to differences of jargon used
by the participants, different design representations and responsibilities. Similarly, the
importance of understanding the communication and design jargon issues was advocated

by D’Souza and Reza (2017). Hu et al. (2017) define different jargon as unique, specialised
work languages together with different past experiences, work patterns, quality and success
perception, organisational priorities, and technical constraints. High constructive interactions
foster productive creation of good ideas, promote idea integration and co-building. One
person contributes from his/her discipline expertise, inviting the other to respond and supply
information with the provoked expert response (Mcdonnell, 2009). This, however, requires
the recognition of others expertise and appropriately timed assertion of such expertise

in order to reach consensus. To solve jargon related issues within CSCW, Yasuoka (2010)
presents The Language Grid Toolbox, which extends machine translation functionality with a
local dictionary. It facilitates multi-lingual collaboration, where users can create, develop and
maintain a dictionary for local jargon iteratively.

Jutraz and Zupancic (2017) observe national-specific characteristics as other communication
obstacles. Participants from Asia are described as quiet, polite and less impulsive than those
coming from Europe. This leads to different communication styles between these cultures,
as the Asians would not express their opinion and mainly listen to others. At the beginning of
the meeting, discussions would only take place among the European participants. As a result,
respondents from the study, point out that it is not the work with different professions,

but working with different cultures and characters is more challenging for them. Zolin et al.
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(2004) find that such cultural differences result in varying expectations, lower predictability,
and following the decrease of the trust level. They suggest that the underlying rationale for
this can be cultural misunderstandings instead of potential prejudices. In a similar study of
meetings, including Asian - European collaboration, D’Souza and Reza (2017) take on the
investigation of language within the cross-cultural design process. Their analysis of jargon/
slangs used by Eastern and Western participants reveals the different characteristics between
these two groups, in terms of their individual vs collective and expressive vs restrained
perspectives. They also point out the presence of cultural brokers in the sample and raises
a question on how the design process can overcome barriers from cross-cultural jargon in
the absence of such translators. In CSCW, automatic translation is suggested to promise to
bridge the linguistic gap (Kamel & Davison, 1998). However, there are still asymmetries (e.g.
translation of “dance” into “jump”) and inconsistencies caused by machine translations that
need to be resolved.

4. Limitations

Research efforts to date provide many lessons on multidisciplinary collaboration in design
engineering activities. Albeit the studies have been performed comparably, there are
limitations in differences in findings among variables related to the experiments.

4.1 Disciplinary homogeneity

In all studies, authors define studied teams as multidisciplinary or interdisciplinary. However,
one could notice that many of them were homogeneously creative-industry characterised;
for example, they were arranged with designers or design-related professionals. Albeit,
Awomolo et al. (2017) highlights that having multiple functional groups reduces the impact
of roles and positions on decisions (leading to a more interactive and democratic approach).
In their sample from the DTRS11, 5 out of 8 team members belong to the Design Team, and
the other 3 External Consultants (Market researcher, Design researcher and Design Thinking
expert). This leads to the conclusion that almost all, but one, participants have a similar
background under the design umbrella. Kokotovich and Dorst (2016) notice that design
teams consisting solely of designers, in general, have very similar perspectives and heuristics.
Therefore, their sample consisting of a group of designers and non-designers is supposed

to tackle this homogeneity. Unfortunately, when investigating specialisations of each team
member, we can enlist art drawing, painting, architecture, storytelling, art photography,
journalism, graphic design or psychology. According to the definition from the American
National Endowment for the Arts — the arts term includes:

“music (instrumental and vocal), dance, drama, folk art, creative writing, architecture and
allied fields, painting, sculpture, photography, graphic and craft arts, industrial design,
costume and fashion design, motion pictures, television, radio, film, video, tape and sound
recording,..” (U.S. Congress, 1988)

Similarly, the team of participants coming from art, architecture, psychology, journalism
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and English in the research of D’souza and Dastmalchi (2016) described by the authors as

a multidisciplinary team, is de facto homogeneous, as all disciplines are already requiring

a high level of creativity or strongly related to creativity study. Another study (Kleinsmann

& Lugt, 2007) is designed with the simulation of chosen skill sets. Notwithstanding, all
participants have been recruited from design bachelor and master students and professionals
with design experience. The laboratory study, albeit with simulated multidisciplinary role-
playing, would still be heavily biased due to homogeneous designers’ perspectives of all team
members. Similarly, the sample from the study of Hu et al. (2017) employ graduate students
from Industrial Design, Visual Communication Design, Furniture Design and Mechanical
Design, Automation - the majority of which is still within the design discipline.

4.2 Experiment setting

With an increasing need for domain-crossing collaboration, the issue of multidisciplinary
teamwork has generated appeal among academic work. Out of the 17 core research articles,
8 studies were collected employing samples of university students. Albeit, the scientific
community draws into attention extra caution with experiments on student samples, half of
the investigated papers in this review are studies within the university context. Additionally,
many of the industrial-based studies are laboratory experiments, where the authors have
manipulated variables. This can become a limitation for validating the emerged findings.

In the research world, experts do acknowledge this limitation and explain the choice of
laboratory student teams plausible for the sake of methodological strictness (Stempfle &
Badke-schaub, 2002). They suggest that laboratory experiments can provide some insight
into basic thinking processes and also, not being contaminated by unpredictable factors,
which are prone to take place in research with an industrial context. Kasali and Nersessian
(2015) notice, there has been little research into how interdisciplinary teams operate

in the real world and how the multitude of professionals communicate and integrate

their expertise. Only 3 studies in the core literature, were carried out in a natural setting,
conducted in a non-experimental nature (see Table 1). Over 80% of the research articles
involves experiments in a laboratory setting, highly correlated with the employment of
student participants (60% of them with university context). A fundamental problem with
studies created in such nature is that any generalisations to a broader population are
considered hazardous (Robson & McCartan, 2016).

4.3 Industry bias

Multidisciplinary collaboration has gained popularity in the research society among all
industries. The majority of studies in the core literature have been performed within the
construction industry (see Table 1). We classify under this industry conjointly architecture,
construction and engineering, and studies within such efforts engage over 70% of the
analysed literature body. Most of the research papers, since they refer to design practices,
focuses on architectural practices (Adams et al., 2009; D’souza & Dastmalchi, 2016; Feast,
2012; Jutraz & Zupancic, 2017; Kasali & Nersessian, 2015; Mcdonnell, 2009; Sonnenwald,
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1996; Austin et al., 2001; Zolin et al., 2004). Healthcare and manufacturing constitute
17% each of the literature body, suggesting why design practices and multidisciplinary
collaboration can find their application in other industries, where creativity is in need.
Similarly, only two studies include experiments that included software development
(Sonnenwald, 1996; Wang et al., 2018). Overall, the studies indicate the increasing need
to employ design practices into industries, previously considered as non-design practices.
As mentioned, applying lessons from design result in monetary value to the business. In
the last decades, the economy has extensively switched to serviced industries and even
companies producing hardware products, are alongside developing the most innovative
digital applications to incorporate with their offering. According to literature, participants
from the software department or any mechanical-oriented divisions create barriers in the
multidisciplinary collaboration as they employ different development processes while using
different jargon and different representations of the design (Kleinsmann & Valkenburg,
2008). On the contrary, architects can draw on their experiences from design nature, and
act as enablers for efficient collaboration, setting out the right processes (Mcdonnell,
2009) and mediators between varying professionals (Jutraz & Zupancic, 2017). As a result,
the disciplinary background of participants seems to directly impact the results of the
experiments and research has been equivocal in terms of generalisation of findings on
multidisciplinary collaboration.

5. Conclusions

The identified themes from the literature review, highlight two critical, socio-cognitive team
dynamics aspects: shared understanding and trust. In the attempt to determine the direction
for future work, we plot the collaborative systems defined by Saad and Maher (1996) versus
the two criteria in the proposed matrix (see Figure 2), where:

1. High trust / High shared understanding — characterised in face-to-face meetings.
Low trust / High shared understanding — found in Asynchronous Interaction,
including shared databases and thus current file management systems such as
Google Drive (Saad & Maher, 1996).

3. High trust / Low shared understanding — found in Synchronous Distributed
systems, including video conferencing (Bos et al., 2002; Nguyen & Canny, 2007).

4. Low trust / Low shared understanding — found in Asynchronous Distributed,
defined as different time / different space (Saad & Maher, 1996), to which we
categorised email and communication chat apps.
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High trust

Low shared High shared
understanding understanding

Low trust

Figure 2 Mapping of collaborative systems (based on the systems from Saad and Maher (1996))
with the emerged themes of trust and shared understanding

We suggest that the most vulnerable system is the asynchronous distributed one, including
email and communication chat apps; and this should be the direction for future research on
facilitating team dynamics aspects in multidisciplinary collaboration. Moreover, they both are
speech-only communication channels, defined by Ostergaard et al. (2005) to be correlating
with the lowest perceived effectiveness of teamwork.

Interestingly, the two most vulnerable communication channels identified in the previous
section — with the lowest indicator of trust and shared understanding — represent the
top two collaboration tools used in the industry (Spiceworks, 2017b, 2017a): Email (98%)
and Collaborative chat apps (44%). To illustrate the industrial relevance, we map the
functionalities offered from vendors against the tools from CSCW research in Table 3.

Table 3 Analysis of current communication tools

cscw Role detection Video conference Sketching Communication

Traditional  Spatial faithful Jargon Auto
translator translator

Email

Skype for X

Business

Google X

Hangouts

Slack

Microsoft X X

Teams

Atlassian

HipChat

Workplace X X

by Facebook
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As shown in Table 3, the majority of suggested tools from CSCW studies are not available in
the leading communication channels used in the industry. Only traditional video conferencing
systems, sketching and auto-translation are present in the vendors offer. However, it is worth
noticing that the two latter ones have been available for commercial use since Q2 2019. This
brings the promise of potential implementation for state-of-the-art tools recommended from
academia into employment in the real-world context.

Research in other areas can bring good inspiration for future studies on applying such
approaches in multidisciplinary collaboration on a broader scale. An attempt in the analysis
of speech-only communication meetings by Wasiak et al. (2010) refers to the use of content
analysis of participants’ email conversations. We can also identify one of the methodologies,
already used in (homogeneous) design collaboration research — latent semantic analysis — of
intra-group communication proposed by Dong (2005). Another promising approach involves
NLP. The most recent research effort from Yang et al. (2019) present attempts to create a
rapid, NLP-powered tool to enhance writing experience during design activities. They present
yet challenges that still need to be addressed in further investigations and raise questions

on how their findings can be generalised to other design situations. Due to variation in
variables used by the experiments’ authors, findings include both common similarities

and contradictions in some aspects. Reviewing current literature body on multidisciplinary
collaboration with a critical review in respect to the CSCW discourse is an important starting
point in defining how to examine teamwork and develop tools for collaboration in the realms
of the future innovation-led economy.
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Abstract: With significant increase in mobile online shopping the design of user
experiences that promote purchaser decisions and increase sales is highly desirable
to retailers and their marketing and digital production companies. Surprisingly little
investigation into the usability of product galleries is available to guide the design of
product listing pages for e-commerce websites, especially those websites viewed on
small screen devices. Our research takes a synergistic view of the design and usability
literature and provides a visually guided case study of e-commerce websites on mobile
devices. We offer initial guidance to designers based on the insights from a heuristic
analysis of current design trends of e-commerce websites viewed on a mobile device.

Keywords: e-commerce; mobile web; product display; gallery design

1. Introduction

It has long been known that presentation of information and products for users will influence
purchasing behaviour in both digital (Blanco, Sarasa, & Sanclemente, 2010; Liao, To, Wong,
Palvia, & Kakhki, 2016) and non-digital contexts (Ares et al., 2013; Childers & Houston, 1984;
Percy & Rossiter, 1983). With the increase in mobile shopping (“Shopify Announces First-
Quarter 2018 Financial Results,” n.d.) the design of quality usable product presentations in
e-commerce features of digital libraries as well as websites is critical. One such opportunity
to present products is the gallery of an e-commerce website which often functions as the
showroom or product catalogue of the digital age. Exploration of the existing body of work
highlights the lack of guidance in the visual structuring of e-commerce galleries.

Presentation of information (Kim & Sundar, 2016; Vanderschantz, Timpany, & Hinze, 2015)
and interaction with that content (Vanderschantz, Timpany, & Feng, 2018a, 2018b; Wei,
Chang, & Cheng, 2015) on small screens is problematic in a number of contexts and is a
common feature of the HCI and digital library literature. The presentation of interactive
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visual information that we describe in this paper provides insights for designers of websites,
mobile apps, and digital libraries that contain e-commerce and non-e-commerce gallery
presentations of products.

This study focuses on the presentation of fashionwear in website galleries on mobile
devices because e-commerce is an often-reported pain point in the fashion industry (Mgller
Jensen & Hansen, 2009; Parker & Wang, 2016; Rodgers & Harris, 2003). Clothing items

are often considered a difficult product to sell online due to consumers perceptions of risk
and inconvenience (Dittmar, Long, & Meek, 2004; Mgller Jensen & Hansen, 2009; Rodgers
& Harris, 2003). Consumers reported risk and inconvenience are due to the inability to

try clothing items on coupled with the lack of personal advice while shopping online. We
hypothesize that designers need to find methods of displaying products and communicating
product information in order to bridge this gap between purchasers and e-commerce
providers (Dittmar et al., 2004; Ulbrich, Christensen, & Stankus, 2011). We identify four
common interface design metaphors and give recommendations for the design and further
testing of e-commerce galleries on mobile devices.

2. Related Work

While there has been a plethora of studies that have looked at various aspects of
e-commerce design, there has tended to be a focus on the overall aesthetic design, home
page design, or product detail page design, rather than research regarding e-commerce
gallery design. Our research is concerned with the product listing pages of e-commerce
websites, that is to say, web pages that provide a list or gallery of available products. We
distinguish product listing pages from other pages in e-commerce websites, such as home
pages and product detail pages. Home pages are well established as the storefront of an
e-commerce website and typically provide brand and service information for a store. Product
detail pages are the pages a user is presented when they select an item from a gallery or
list provided on a product listing page. These product detail pages provide garment specific
information about the product to assist with purchasing decisions.

We will discuss the related work on e-commerce web page design and highlight the areas of
research needed with specific reference to product listing pages. We will focus our reporting
to related work that considered visual design and usability design of e-commerce web pages
and their impact on purchaser behaviour.

2.1 Product Listing Page design

Of the study’s conducted on product listing pages, most only look at the differences between
a list design verses a matrix grid style (Flavian, Gurrea, & Orus, 2009; Hong, Thong, & Tam,
2004b; Schmutz, Roth, Seckler, & Opwis, 2010). Lal (2013) suggests either style should be
used while keeping a vertical scroll format as best practice in e-commerce. Both Hong et

al. (2004b) and Schmutz et al. (2010) suggest that the list format is better for comparison
tasks because products are presented close together. Lists also reduce the information and
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product search time while aiding information recall on desktop devices (Hong, Thong, & Tam,
2004a; Hong et al., 2004b). However, the vertical stacking of lists on restricted screen sizes
results in the consumer needing to scroll and can diminish ease of comparison and increase
browsing time (Flavian et al., 2009; Hong et al., 2004b).

When a consumer is browsing the matrix format can create more effective information
search and product recall. This is likely because images increase the speed with which a
consumer can locate a product in a list when they already know what the product looks like
(Hong et al., 2004a). However, images in a list can be too small for fashion items to help
purchasing decisions (Tupikovskaja-Omovie, Tyler, Dhanapala, & Hayes, 2015). Images should
be big enough to see important details but not impact download time (Nielsen, Snyder,
Molich, & Farrell, 2001).

Hong et al. (2004b) suggest detecting the type of task the user is trying to fulfil in order

to determine if a list or matrix format should be shown. However, (Schmutz et al., 2010)
cautions against this technique as the method of detecting a user’s intended task is difficult
to achieve and may not be accurate. An alternative would be to provide the consumers the
ability to switch between the two formats through a button.

Spacing of products require attention. Where product images are visually close together,
consumers will be less successful at keeping their attention on the focal product (Juanéda,
Sénécal, & Léger, 2018). However, where distractor items and the focal product are similar,
there is a positive impact on accuracy during decision tasks and could explain why consumers
can have a positive attitude towards websites when a list layout is used (Hong et al., 2004b).
An interesting investigation by Fu et al. (2018) discovered that designers tended to prefer
interfaces with low density spacing of products, while consumers preferred high density
interfaces with tightly spaced product images or lists.

The number of products included in a store can have a large effect on cognitive load, where
the catalogue of products is small, the layout has little effect as there is usually less scroll
required to view and compare products. Flavidn et al. (2009) suggest that in large product
catalogues consumers struggle with comparison tasks and tend to prefer a matrix layout as
it makes processing information and comparing products easier. Contradicting this (Hong et
al., 2004b; Schmutz et al., 2010) suggests that the list format facilitates the comparison task
more so than the matrix layout.

Further research that has considered the design of the product listing page has included the
prototype design of one-page visual catalogue based on information visualization techniques
(Lee, Lee, & Wang, 2004) while Zhang et al. (2017) tested different ways of arranging product
information in list view designs. Other studies that focused on this page looked at the effect
of the order of products listed (Cai & Xu, 2008; Y. Xu, Cai, & Kim, 2013; Yan-Kwang, Chiu, &
Yang, 2014).

Even given the work we highlight here; few studies have made clear recommendations for
the visual or usability design of product listing pages. Especially lacking are recommendations
for small screen product listing page designs.
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2.2 Product Detail Page Design

There is a large focus in the literature on the product detail page, with guidelines on how to
design various aspects of that page. While our study does not focus on the design of product
detail pages the findings of this work are applicable. One widely accepted design guideline
for product detail pages is the inclusion of a product image. Images provide visual as well as
textual information, both of which are thought to be critical to assist decision making (Blanco
et al., 2010; Hong et al., 2004b; Liao et al., 2016). Where high information load occurs, visual
based product presentation modes are recommended when presenting product information
to consumers (Li, Wei, Tayi, & Tan, 2016). Hong et al. (2004b) showed that use of a product
image beside a brand name or brand mark assists with memorability and product name
recall. Video formats have also been suggested to be more effective where products are
deemed experiential goods, such as clothing (P. Xu, Chen, & Santhanam, 2015).

2.3 Design & Usability Evaluation

Research into design, human-computer-interaction, and usability have often been co-
located in inter-related or semi-autonomous research spheres. While at times the individual
literatures can be found using similar jargon in different contexts, in the design of digital
technologies the observations from each field must be acknowledged and drawn from.

Design and usability research providing guidance for the development of product listing
pages on small screen devices is missing from the literature to date, however, general design
guidelines for small screens include:

e Keep the design simple (Lobo, Kaskaloglu, Kim, & Herbert, 2011; Shitkova, Holler,
Heide, Clever, & Becker, 2015)

e Simplify user input (Lobo et al., 2011)

e Keep to vertical scrolling (Evelhoch, 2016; Lobo et al., 2011; Shitkova et al., 2015;
Yu & Kong, 2016)

e Use multiple versions of the website (Cazafias & Parra, 2016; Lobo et al., 2011) via
responsive/breakpoints or separate mobile sites

e Choose between native apps or mobile web apps (Lobo et al., 2011)

e Optimise navigation for mobile usage (Garcia-Lopez, Garcia-Cabot, Manresa-
Yee, de-Marcos, & Pages-Arevalo, 2017; Lobo et al., 2011; Shitkova et al., 2015,
Vanderschantz & Yang, 2019)

Commonly both the design and usability evaluation literature refer to a set of general design
guidelines and usability heuristics, usually the heuristics outlined by Nielsen (1994). As the
adoption of mobile devices increases, so has the research on adapting common usability
heuristics, such as Nielsen’s to fit with the usability needs of smaller screen devices (i.e.
Inostroza, Rusu, Roncagliolo, Rusu, & Collazos, 2016; Thitichaimongkhol & Senivongse,
2016; Yafiez Gomez, Cascado Caballero, & Sevillano, 2014). Updates to Nielsen’s original
heuristics have been proposed by Thitichaimongkhol & Senivongse (2016) and Yafiez Gomez
et al. (2014) who proposed inclusion of privacy heuristics as well as interactions that are
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pleasurable and respectful. These proposed privacy heuristics consider data and information
security while pleasurable and respectful heuristics consider typographic presentation and
ease of form filling on mobile devices. Additionally, Yafiez Gémez et al. (2014) proposed the
skills heuristic which is equivalent to Nielsen’s (1994) guidelines regarding flexibility and
efficiency. While Nielsen’s heuristics (1994) were designed with software in mind, these
guidelines are applicable to website design on mobile devices to this day.

3. Method

We conducted a case study that was used to analyse the current designs of fashion-oriented
e-commerce websites on a small screen device. Due to consumers perceptions of risk and
inconvenience related to online fashionwear shopping (Dittmar et al., 2004; Mgller Jensen &
Hansen, 2009; Rodgers & Harris, 2003) this case study focuses on the product listing pages
to determine how they are designed for mobile devices and what pain points for users may
exist. Our review of the related work (see Section 2.1) has shown that few studies have made
recommendations for the design of product listing pages, especially in the context of small
screen devices. Therefore, our case study was designed to fill this gap in the literature and

in so doing reveal insight into present design conventions and usability issues related to the
presentation of e-commerce gallery’s on mobile devices. We argue that before adapting or
developing suitable layouts for testing it was important to first provide evidence of current
practice to guide future development. Given the findings of this case study designers and
researchers will be equipped to develop suitable e-commerce galleries and new design
solutions based on evidence of current practice which is not currently available.

3.1 Sampling Procedure

Following the advice of Fu et al. (2018) on the 6 of November 2018 we conducted an
internet search with the following five search queries; best fashion websites 2018, best
fashion eCommerce website 2018, Popular fashion eCommerce, best design fashion website
and best online shopping sites for women’s clothing. At the time of this study Google had a
90% market share of search engine use (Search engine market share worldwide 2019, 2020)
and thus we conducted our searches using only the Google search engine. We used the
results of this web search to identify 10 online lists of fashion websites that appeared across
all five of those search queries. From these 10 lists we selected, documented, and reviewed
12 websites that were common across those 10 lists. All reviewed websites appeared at least
three times across the lists.

3.2 Heuristic Evaluation Tool

Our review of the related work (see Section 2.3) has shown that numerous researchers have
proposed guidelines for the development of small screen interfaces that build on Nielsen’s
work, however, Nielsen’s (1994) heuristics remain most suitable for the evaluation of website
features even on small screen devices. When conducting the test with each website of
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browsing the ‘dresses’ category and adding a summer dress to the cart we used each of
Nielsen’s usability heuristics (see Table 1) to evaluate each website. Our analysis and heuristic

evaluation reported here applies only to the product listing page.

Table 1

Heuristic evaluation criteria

Heuristic

Evaluation topics

User control

Consumers ability to organize and filter products

Layout impedes/enhances completing shopping tasks

Flexibility

Consumers have multiple ways to complete shopping tasks

Minimal Design

A Minimal design was used
Small screen devices were considered

Layout impedes/enhances completing shopping tasks

Feedback

Feedback indicating actions were completed

Error Recovery

Consumers can recover form accidental actions

Layout impedes/enhances error recovery

Error Prevention

Website prevents errors happening

Layout impedes/enhances error recovery

Users’ Language

Language used matches consumers language

Consistency

Consistency within and across websites

Layout impedes/enhances consistency

Recognition

Layout impedes/enhances recognition

Providing Help

Help features are provided

Location of help features

3.3 Study Procedure

The study was planned and developed by two researchers who both have a background in
the design, development, and evaluation of user interfaces. The two researchers agreed
upon the search method and evaluation process. An initial evaluation of a website not
included in the study was undertaken by both researchers to ensure agreement with the
process and evaluation criteria. A single researcher undertook the sampling procedure
(see Section 3.1) and the study walk-through (see Section 3.2). Early in the analysis phase,
confirmation of mutual agreement was achieved through the discussion of a sample of the
websites identified to ensure agreement was achieved regarding the classifications of the
websites and usability issues encountered.

3.4 Apparatus

All websites were viewed in the Chrome web browser on a Xiaomi Mi Al running Android
8.1.0. This device has a screen size of 5.5 inches and was set to full HD (1080P) resolution.
We tested each website with the task of browsing through the ‘dresses’ category on the
website to find and add a summer dress to the cart. During this process, screenshots of the
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homepage and the product listing page of each website were taken to allow for additional
evaluation of the designs on a desktop computer using Preview (an image viewer by Apple
Inc.). These screenshots provided records of the design should changes have occurred on
the websites after the analysis was undertaken. Additional analysis of the websites through
screenshots allowed us to see what was visible at given points along the process of browsing
and purchasing of items. Screenshots were also used to determine any additional usability
issues with the interface that may have been missed in the initial evaluation walkthrough.

4. Results

We detail the results of our case study analysis. This section encompasses the visual design
of product listing pages for fashion websites as well as a heuristic analysis of the usability of
these webpages on a mobile device.

We identified four methods for presenting product galleries. We have called these:
Symmetrical Matrix (see Figure 1 A), Asymmetrical Matrix (see Figure 1 B), Large Product (see
Figure 1 C), and Swipe and Scroll (see Figure 1 D). We found no websites that presented a
product list view. Table 2 provides an overview of the sizes of the product catalogues that we
studied and the design metaphors that were implemented.

Dre:

Oress namelstyle Dress namelstyle Dressnomektyle  Dress namefstyle  Drese)

Oress namektyle Dress nomekstyle Dress namelstyle

Figure 1 Four metaphors of gallery interface design, (A) Symmetrical Matrix, (B) Asymmetrical
Matrix, (C) Large Product, (D) Swipe and Scroll

Table 2 Product Catalogue Sizes of Websites Analysed
(*Table 2 records results for 13 websites instead of 12 because one website allowed
the user to switch between Symmetrical Matrix presentation and Large Product

presentation)
Layout Metaphor 0-5k 5k-10k  10k-15k 15k-20k 20k-25k  25k-30k 30k +
Symmetrical Matrix 2 3 - 3* - - 2
Asymmetrical Matrix 1 - - - - - -
Large Product - - - 1* - - -
Swipe & Scroll 1 - - - . - i
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The Symmetrical Matrix (see Figure 1 A) is a traditional layout commonly seen within
e-commerce where products were organized in a grid, usually containing two columns. Ten
of the websites analysed utilized the Symmetrical Matrix layout. It can be seen in Table 2
that two of these websites that used Symmetrical Matrix designs had catalogues of less than
5,000 products, three websites had catalogues with 5,000 to 10,000 products, with another
three websites with 15,000 to 20,000 products, while two websites that used Symmetrical
Matrix’s had product catalogues of more than 30,000 products. One website broke the two-
column mould by utilizing a three-wide grid. Websites using this metaphor had catalogues
ranging from very small (83) to very large (70K +).

The Asymmetrical Matrix (Figure 1 B) layout used a similar two column grid to the
Symmetrical Matrix with featured product images that were scaled to fit the full width of the
screen. Only one website analysed used this gallery metaphor and had a smaller catalogue
size of less than 5,000 products (see Table 2).

One website used the Large Product (see Figure 1 C) layout which consisted of products
which were displayed the full width of the screen. Each product was listed one after the
other. This same website offered the user the option to switch between the Large Product
metaphor and the Symmetrical Matrix metaphor using a menu item towards the top of the
page. This was the only website that offered multiple methods to interact with the product
listing page and had a large product catalogue of 15,000 to 20,000 products (see Table 2).

Finally, one website used the Swipe and Scroll (Figure 1 D) metaphor where the variations of
a product style (such as The Cashmere V neck sweater) were grouped together in a container
that could be scrolled sideways. The website utilizing this style had a small catalogue size of
less than 5,000 products (see Table 2).

4.1 Usability

Eleven of the websites had designs which appeared to be designed with a mobile screen in
mind. These appeared to either use responsive layouts or media queries to create designs
suitable for where there is less screen real estate available. One of the Symmetrical Matrix
websites had a layout that was not optimised for a smaller screen (see Figure 2). This design
was very hard to use as navigation, filter, and menu items were smaller than the user’s
finger; leading to interaction errors.
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g g g e

A Symmetrical Matrix layout that was not optimized for small screen devices

Figure 2

Techniques used to maximise the screen space included having filter menus appear when
needed and menu bars shrinking to the top of the screen or off the screen completely (see
Figure 3 B & C). Both techniques allow larger thumbnail images. Where menus moved above
the screen, initial confusion may occur, however, the learning curve is likely short. Scrolling
up slightly results in the menu appearing again.

The Merino
Turtleneck Dress

NZD $125

Collection title

ort v Filter

The Merino
Turtleneck Dress

NZD $125

The Merino
Turtleneck Dress

NZD $125

The Merino
Turtleneck Dress

NZD $125

The Merino
Turtleneck Dy

NZD $125

The Merino

ress

Turtleneck Dress

NZD $125

Sort v

The Merino
Turtleneck Dress

NZD $125

The Merino
Turtleneck Dress

The Merino
Turtleneck Dress

NZD $125

The Merino
Turtleneck Dress

L A
A B C

Header menu behaviour before scrolling down (A), off screen due to scrolling (B),
minimized due to scrolling (C)

Figure 3

Frustration levels of consumers is of concern for website development. Ten of the twelve
websites would be likely to cause little frustration, presenting little to no issues. The few
identifiable usability issues were; no back to top when scrolling through items or having to
figure out how to access the menu bar. Those types of issues were small and could be easily
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worked around. Only five websites included a back to top button when browsing through the
items in the company’s product catalogue. Of the remaining seven websites, five had a large
product catalogues (15,000 products or more) and required significant scrolling.

USABILITY HEURISTICS

For the most part, the websites we analysed were designed in line with the guidelines set
out by Nielsen (1994). Where websites failed a guideline, these tended to fall into the User
control, Error prevention, Flexibility and Minimal design heuristics. All websites did well

in the aspects of Feedback, User’s language, Consistency, Recognition, Error Recovery and
Providing Help.

User control: The websites that failed the user control guideline tended to be due to a lack
of search or filtering options. Two of the Symmetrical Matrix and one of the Asymmetrical
Matrix failed the user control guideline. For large catalogues the issue is more severe
making it harder to narrow products down. However, the lack of filtering in a category had
less impact on the consumers where a smaller number of items appeared in a catalogue.
User control was impeded on the Large Product metaphor due to the nature of large
scrolling required to complete shopping tasks. This would make comparison tasks harder for
consumers to complete.

Flexibility: All websites provided multiple ways to interact with items or complete tasks.
Shortcuts provided were generally global search of products (10/12) and filtering (11/12) of
items. Websites which did not have these features (2/12) forced consumers to interact how
the website wanted, instead of the consumers preferred way. The one website that provided
both a Symmetrical Matrix and Large Product layout allowed consumers to browse products
in their preferred layout.

Minimal Design: Minimal design was a guideline that only one Symmetrical Matrix website
failed to meet. As seen in Figure 2, by displaying all elements of the website such as filtering
on the screen constantly, the interface appeared cluttered and reduced the overall physical
size of the elements on the screen. It appeared that little consideration was given to
maximising the available screen real-estate. While the Large Product metaphor website had a
very minimal design consumers were required to scroll significantly to view all products.

Feedback, Error prevention and recovery: Feedback was commonly given when a consumer
added an item to their cart or wish list. A small number indicator was placed within the cart
icon (see Figure 4 B) and occasionally beside the icon (Figure 4 A) to indicate the action had
completed successfully on all the websites reviewed. When adding items to a wish list the
icon usually swaps from an outlined to filled icon, often with a micro animation to draw
attention (Figure 5).
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Figure 4 Indicator of items in the cart: Number indicator next to icon (A), Number indicator within
icon (B)
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Figure 5 Favourites icon before and after adding item to the wish list

Textboxes would have validation to confirm the correct input type was used. This validation
was completed as a consumer typed, allowing the consumer to quickly fix errors, which
ensured speed of error correction. Websites would occasionally also force a numerical
keyboard where a numerical value was required. The Swipe and Scroll layout was most likely
for consumers to make the error of missing products. To minimize this, a large portion of the
partially visible item was shown to prompt horizontal swiping (see Figure 6).
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Figure 6 Partially visible product indicating side scrolling functionality

Users’ Language: The language used across the websites included common terms used by
fashion consumers. Terms varied slightly between brands, alternate terms were similar and
ensure that consumers could quickly determine what a term meant (see Table 3).

Table 3 Examples of similar terms used across websites

Term Terms used

Product Range Collection, Product Category
Clothing shape Style, Shape

Curated collections Shop the Edits, Shop by Trend, Trends

Consistency and Recognition: Standard conventions of the information provided to a
consumer of e-commerce product catalogues was identified. Typical information included

a product image, title or short description and price. As noted in Section 4.1 the websites

all used a familiar matrix grid design, along with a standardised mobile layout. The use of
consistent design conventions within the layout and catalogue design will also aid ease of use
for consumers and ensure low learning curves from one website to another. The Swipe and
Scroll layout was the only design for which a learning curve would occur.

Providing Help: While the websites provided help features within their pages, this was not
seen within the product gallery pages. These were usually found in the sitewide footer menu
or located on the individual product listing pages. The most common forms of providing help
was providing frequently asked questions (FAQs) and providing sizing chart information.
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5. Discussion

Our analysis of 12 highly rated e-commerce websites has identified four different gallery
metaphors. The symmetrical matrix was the most implemented product listing page design
in 10 out of 12 of the analysed websites. We hypothesize that this may be due to the
prevalence of e-commerce platforms (such as Shopify) providing free templates that typically
come with the symmetrical matrix design as a default. Equally, as this format is a common
feature of wider web-design visual language this metaphor may be expected by consumers
and thought by developers to provide consistency and recognizability. The research shows
that a matrix is better suited for most situations (Flavian et al., 2009; Hong et al., 2004b) and
is particularly suited for small screens as more products can be seen at once compared to list
views (Hong et al., 2004b).

We suspect that large products in the Asymmetrical Matrix and the Large Product may
become a frustration point for consumers. Large product images are a useful visual feature in
galleries because consumers can see the clothing items in more detail at larger sizes, but this
comes at a cost of a longer scroll to view more products. Coupled with a lack of filtering or
return to top functionality in large catalogues this usability hinderance may impact sales.

The Swipe and Scroll was a unique method to display multiple variants of a product.

The nature of grouping them together in the horizontal scrolling container meant that
consumers could see the available colourways of items or could continue to scroll vertically

if uninterested. This may reduce the number of products a consumer is required to scroll
vertically passed when browsing a product because repetition of products in different colours
is not necessary. The unfamiliarity of two-dimensional scrolling, which goes against the
advice of using pages that scroll vertically (Lal, 2013), may lead consumers to miss products
they may have easily seen in other layouts.

The Large Product layout would appear to work well for smaller product catalogues rather
than large product lines. This suggests that the size of a brands product catalogue may
dictate the style of gallery they should use to be most effective. This may be one reason that
the Symmetrical Matrix was so prevalent amongst the websites analysed.

We did not identify a List metaphor used for product listing pages by any of the websites

we reviewed. We would have considered a product listing page to be using a List metaphor
if it presented results using only text in a formatted list presentation (see Figure 7 A) or text
accompanied by a small graphic in a formatted single column presentation (see Figure 7 B).
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Figure 7 Two metaphors of List View gallery interface designs, (A) Text-only, (B) List with
thumbnail

This preference for a gallery metaphor for product listing pages by fashion retailers is not
surprising given that numerous researchers (i.e. Blanco et al., 2010; Hong et al., 2004b; Liao
et al., 2016) report the importance of images in e-commerce websites. The gallery metaphor
use that we identify in our case study is in line with recommendations by Hong et al. (2004)
who suggested that galleries are superior to lists for browsing by users because galleries
improve information search and product recall. This use of galleries over lists also reinforces
Tupikovskaja-Omovie et al.’s (2015) findings that purchasing decisions regarding fashion
items requires larger images than List views typically provide.

5.1 Recommendations

We provide the following recommendations for the design of e-commerce galleries in either
websites or digital libraries based on our findings from the related work and our heuristic
analysis.

Familiarity: If a very familiar layout is desired for an e-commerce store, the Symmetrical
Matrix design is likely to be common across websites that consumers visit. The Symmetrical
Matrix will have a low learning curve for users and can facilitate a wide range of catalogue
sizes.

Catalogue Size: The number of items in a company’s product catalogue compounded the
noted screen real-estate issues on mobile devices. This suggests that the size of a brands
product catalogue may dictate the style of gallery that will be most appropriate. We would
caution against the use of the Large Product metaphor as the primary gallery design for

a large catalogue. For a smaller catalogue the Large Product metaphor might provide the
illusion of a more sizable catalogue due to the increased need for scrolling to view products.

Vertical and Horizontal: Horizontally scrollable containers of products are not a new concept.
Horizontal scroll may offer potential benefits of reducing choice overload and shopping
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efficiency through a reduced number of products shown to the consumer overall. This
may also serve to offer colourway, or product variation choices to consumers quickly and
efficiently. The concern with this technique is that learnability may be an issue and there
is a chance that consumers may miss products if they are not familiar with this interaction
design.

Back to top: For all gallery sizes we would recommend a suitably implemented Back to top
button. This device was found to be critical on galleries with large product catalogues and
especially for galleries that implemented the Large Product metaphor.

5.2 Future work

Our work here nor the related work has yet fully assessed implications of user preference
and user success with product galleries on e-commerce websites. Further work regarding
user preference, user success, and purchaser behaviour using mobile e-commerce galleries is
required. Specifically, for galleries, the minimum size of product images for both usefulness
when identifying a product and usability during touch interaction requires investigation
across all of the gallery metaphors that we have identified. Importantly, investigation of

the implications and effects of gallery metaphor on purchaser behaviour is required. We
recommend user observation studies that test both the gallery metaphors that we have
identified as well as novel user metaphors developed for e-commerce.

6. Conclusion

Facilitating ease of swipe, scroll, add-to-cart e-commerce anywhere and anytime is a primary
goal for retailers across many industries today. We focus our investigation here on the
fashion industry with a heuristic case study of e-commerce product listing page designs for
small screen devices. Our inter-disciplinary review of the related work identified surprisingly
little advice for the successful user experience design of website, digital library, or mobile app
galleries to guide the design of product listing pages for e-commerce. A significant feature of
our case-study is that we have identified, classified, and labelled four design metaphors for
mobile gallery designs. All e-commerce fashion websites reviewed used a gallery metaphor,
with no list designs used for this genre of e-commerce website. Further, we have used a
usability heuristic evaluation to offer initial guidance to designers to implement Symmetrical
Matrix interfaces which will align with the common visual language of e-commerce websites
today. Finally, we identify specific investigation needs for designers and developers to better
understand user preference and user success with e-commerce galleries.
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Abstract: In this paper, we explore the possibilities of wearable technology in
supporting couples in long-distance relationships (LDRs) to achieve better insights on
how wearables could be designed to fit the real needs of this user group. We approach
the topic with a hands-on design workshop, where twelve participants living in an LDR
created concepts and low-fidelity physical prototypes of wearables, and presented the
video-recorded concepts to their remote partners to get their feedback. We thoroughly
documented and analysed the workshop, and, based on the findings, we propose
design considerations for designing wearable communication devices to support
LDRs, including supporting secret communication modes, effortless awareness, and
asynchronous lifestyle of the couples. It is also important that technology, particularly
wearables, is designed so that it can be seamlessly integrated as part of everyday life
and fits to different contexts.

Keywords: co-design; participatory workshop; wearable technology; long-distance
relationships

1. Introduction

Fulfilling one of the most crucial human needs — relatedness — is regarded primarily as a
positive experience that technology can create to make a relationship flourish (Hassenzahl,
Heidecker, Eckoldt, Diefenbach, & Hillmann, 2012). There are increasingly many couples

in long-distance relationships (LDRs) who cannot interact physically or talk to each other
face-to-face on a daily basis. Their interaction and communication depends on different
computer-mediated communication (CMC) tools, such as phone, email, instant messaging
and video chat (Neustaedter & Greenberg, 2012), to mediate intimacy at a distance (Jiang &
Hancock, 2013). Despite that CMC tools provide a wide variety of communication channels,
evidence suggests that the current mainstream technologies are unable to support the full
spectrum of communication needed in intimate relationships (Hassenzahl et al., 2012).
Commonly used CMC tools, e.g. text messaging and email, are not designed to support

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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sharing activities together (Pan, Neustaedter, Antle, & Matkin, 2017) or to provide a sense
of remote presence (Tollmar & Persson, 2002), and they are unable to fulfil the need of
relatedness (Sahlstein, 2004; Hassenzahl et al., 2012).

Recently, LDRs have become more common than ever and the number continues to increase
due to various reasons such as the growing acceptance of international education and
overseas employment (Stafford, 2004). This drives a need to create new communication
technologies that can better support the needs for connectedness and communication of
couples in LDRs. Wearable technology has been shown to have potential to change the way
people interact with one another. Wearable devices can be embedded in clothing, worn
close to the body as accessories, implanted in the body, or even as temporary tattoos on

the skin (Liu, Vega, Maes, & Paradiso, 2016). A growing body of research has set out to
explore the use of wearable technology in enriching communication over distance. However,
there is still less understanding from the users’ perspectives in terms of the content and
interaction that should be communicated or mediated through wearable technology. In this
paper, we further explore the communication needs of couples in LDRs through a co-design
and low-fi prototyping methodology. This paper contributes to better understanding of the
communication needs of couples in LDRs, and provides design considerations that support
researchers, designers, and developers working on the topic.

2. Related work

In addition to the conventional communication tools, a variety of novel solutions have been
designed to connect couples at a distance (Li, Hakkila & Vaananen, 2018). For example,
MyEyes (Pan et al., 2017) allows LDR couples to see through the eyes of a distant loved one
to share daily activities and experiences together. Also, numerous embodied and tangible
interfaces have been developed. For instance, Cubble (Kowalski, Loehmann, & Hausen,
2013) is a hybrid communication concept that consists of a cube-like object and a mobile
application. A couple could remotely share their digital presence through the change of
colour of the cube augmented with haptic tap patterns and thermal feedback to imply
emotions and simulate the feeling of holding hands.

Wearable devices, different from most computing form factors, are typically worn directly
on the body. This allows the technology to always be with the user. Being close to the body
also offers an intimate communication channel which is more challenging for other forms of
technology. This has made wearable technology a highly potential candidate for facilitating
communication between remote couples, and prior art has presented examples such as
HugShirt (CuteCircuit, 2002), ComSlipper (Chen, Forlizzi, & Jennings, 2006), and United-pulse
ring (Werner, Wettach, & Hornecker, 2008).

A recent systematic literature review on 52 communication systems for LDRs shows that
the majority of previous research in this area has focused on presenting novel concepts
to mediate LDRs, addressing a single idea at a time and creating proof-of-concept level
prototypes (Li, et al., 2018). Most of the recruited participants in the reviewed lab studies
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were not remote couples in real life, but instead used substitute participants (Li, et al., 2018).
Although a number of studies have involved remote couples in the design process (e.g.,

Kaye & Goulding, 2004), the subjects have been mostly involved in evaluating the proposed
systems (e.g., Saadatian et al., 2014; Silina & Haddadi, 2015). It has been pointed out that
there is a gap between understanding the needs of LDR couples in research and designing
technologies for them in practice (Li, 2018). Remote couples who have sustained a long-term
commitment in their relationships are experts by virtue of their personal experiences (Visser,
Stappers, Lugt, & Sanders, 2005). In our study, we listened to LDR couples by engaging them
in a number of co-design workshop sessions to create desired communication devices that
could better support their relationship.

3. The wearable co-design workshop sessions

Co-design workshops (Sanders & Stappers, 2008) have been found to provide rich insight into
an exploratory research topic in the design aspects of HCI (Devendorf et al., 2016; Pakanen,
Lappalainen, Roinesalo, & Hakkila, 2016). We organised three co-design workshop sessions
(see Figure 1) with potential users of wearable technology aiming to support LDRs. We were
particularly interested in getting insights about the design decisions and how they were
justified, as well as the types of messages and forms of communication that remote couples
wish to communicate with their significant other. We divided the workshop into three
sessions (with four, three, and five participants) so they would fit into the time slots that
were convenient for the participants. The activities and given tasks were the same in each
session.

Figure 1 Participants making wearable prototypes in the co-design workshop sessions.

3.1 Participants

We recruited twelve participants (3 males, 9 females), with the age of 19-45 (mean 29)
years, with different backgrounds at the University of Lapland, Finland, from the university’s
emailing list. All participants had been in a stable LDR, see Table 1. Participants described
their own LDR stages as “married”, “engaged”, or “dating” according to their marital

status. One of the participants was involved in a same-sex relationship while the rest of the
participants were involved in opposite-sex relationships. All participants had experience
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of using wearable devices, e.g., Apple Watch. Each participant received two movie tickets
(worth of appr. 20 euros) as gratitude for their participation.

Table 1 Summary of the workshop participants and their remote partner.
Gender Age Partner’s Partner’s Partner’s Length Stage Duration of
gender age location (years) separation
(months)

P1 F 383 M 38 UK 14 Married 7

P2 F 19 F 18 China 3 Dating 7

P3 M 40 F 33 Estonia 10 Married 48

P4 F 26 M 29 Belgium 1 Engaged 12

P5 F 20 M 22 Netherlands 4.5 Dating 48

P6 F 21 M 21 France 5 Dating 8

P7 M 23 F 23 Japan 3 Engaged 12

P8 M 45 F 52 Germany 12 Married 108

PO F 24 M 23 Finland 3.5 Dating 24

P10 F 25 M 21 Russia 3 Married 6

P11 F 26 M 41 Russia 7 Married 24

P12 F 35 M 57 Chile 9 Dating 24

3.2 Set-up, Procedure and Data Analysis

Each co-design workshop session took approximately 2.5 hours. In the beginning, we
explained the nature of research activities and filled in the consent forms with the
participants. All the sessions started with the participants reflecting on the problems they
were facing in existing communication channels and ideal communication that supported
their LDRs. Then, the participants designed their ideal form of wearable device and desired
input and output modalities. During the design activity, we provided the participants with
a deck of design cards which includes essential aspects needed to be taken into account
when designing communication devices to mediate LDRs. The design cards were created
based on two systematic literature reviews of communication devices for mediating intimate
relationships at a distance (Hassenzahl et al., 2012; Li et al., 2018), and a framework for
designing emotional communication systems for LDRs (Li, Hakkild, & Vaananen., 2019).
We introduced the design cards to the participants as a design tool to help them develop
ideas. We also provided the participants with different materials and tools, e.g., white
fabrics, coloured ribbons, yarns, to build low fidelity prototypes to communicate their design
idea. After that, they reflected on how their design could work as a medium for their long-
distance communication through an individual semi-structured interview and an open-ended
questionnaire. The interview questions and the questionnaire focused on the participants’

reasons for choosing a certain form factor and input and output modalities for their wearable

design and the target experience they intended to create using the design. After the co-
design workshop sessions, we invited the participants’ remote partners to take part in the
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study as remote participants, as explained later.

Data was collected during the workshop sessions through questionnaires, photographs,
videos and audio recordings. We transcribed the audio recordings in verbatim. The data
analysis followed general qualitative coding principles (Saldafia, 2015). The data was
collaboratively analysed by two researchers so as to form a common understanding of the
findings as well as commonly agreed categories. A number of themes were identified, and
similar codes were emerged into categories.

4. Co-creation workshop outcomes

Each participant created different designs that they believed would help address the
challenges they were facing in their own LDR. Figure 2 shows the outcomes of the co-design
workshop sessions, with a detailed description in Table 2.

Table 2

Details of the design outcomes.

Functionality

Form factor

P1  Simulating an embrace of a distant loved one. Wearable blanket
P2  Live streaming of a remote partner via hologram during a video call. Wristwatch
P3  Sharing intimate voice messages between a remote couple. Multi-wear pin
P4  Changing its colour to create a sense of remote presence. Attachable multi-
wear accessory
P5  Sharing agendas or making plans together with a remote partner. Attachable notebook
P6  Changing its colour to cheer up the remote partner. Bracelet
P7  Using eye-movements to generate visuals visible only to the remote Augmented glasses
partner.
P8  Thermal and haptic feedback to generate awareness and simulate T-shirt and pendant
hand-holding. compass
P9  Simulating head massage given by a remote partner. Gloves and headset
P10 Playing music in real-time and sharing audio messages between the Headband
LDR couple.
P11 Sharing personal audio messages between the LDR couple. Attachable stuffed
toy
P12 Changing its colour to evoke a feeling of relatedness. Bracelet

2087



LI, JARUSRIBOONCHAI, HAKKILA

Figure 2 The design outcomes made by the workshop participants.

5. Findings

5.1 Designing for Inner Relationship Experience

The participants designed their wearable devices considering inner experience and feeling
of being connected with their love one through the devices. Particularly, the participants’
designs attempted to create and imitate experiences of themselves being more involved in
each other’s lives at a distance. The design concepts sought for warmth, caring and intimacy,
and form factors that supported them. For example, P1 created a blanket and indicated that
“it is comforting and warm like a loved one’s embrace”. Several participants design their
devices with the intention to be “always connected”. P6 chose to design a bracelet because it
would always be with her and her partner, and P4, P6, and P12 explained that their designs
were meant to deliver a message saying, “l am thinking of you” or “I am always with you”, to
their partner.

“If  am doing something and go like ‘oh, | miss my partner’, and | can kind of like fiddle with
[my design], then, it would change the colour at my partner’s end [...] Maybe he’s also busy
doing something, but it’s kind of like ‘Aww, she is thinking about me’.” (P4)

The purpose of the messages, or the meanings encoded in them, could be clustered to the
following categories:

e Enabling remote touch

e Expressing emotions

e Providing mental support
e Reliving shared memories

Haptic feedback was largely presented in the participants’ designs. Haptic feedback was
considered as a way to mimic natural touch experience, like “a warm hug” (P1) or “holding
hands” (P8). The feeling of holding a distant loved one’s hand was commented to be a way to
comfort each other in difficult times, and the design could be used to “show support to the
partner when it is a difficult time” (P6).
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“If you are lost, you would like crumble the sleeve [of the T-shirt], something that you press
out of despair basically, and then the partner could, for example, put the hand on the truck,
basically on the heart, and send you some reassuring, maybe vibration or some thermal
stimulus.” (P8)

Some participants designed their device with the intention to mediate a feeling of physical
intimacy. “It’s already easy with today’s technology to share images, video, call, and keep in
touch. But it’s not possible to feel physically close or being touched by the love one” (P1).

A number of designs were made to express affection and personal feelings and to show
mental support in various ways. For example, emoji were used in highly personalised

and purposefully secretive ways in P7’s wearable design to convey intimate and personal
sentiments, i.e., inside jokes, between him and the partner. P3, P10, and P11 designed
wearable devices that allow them to express intimacy by sharing audio messages. The voice
of a loved one was said to be “unique” (P3), “reassuring” (P10) and “intimate” (P11). P11
found listening to her partner saying romantic words was more intimate than looking at
those words typed on a screen. “We would [use the stuffed toy design concept to] send each
other sweet messages to express our romantic feelings or our favourite music to remind us
of some moments we shared together, or to just cheer each other up” (P11).

Another theme present in the designs was the idea of reliving shared memories through
tokens that could evoke them. As P3 commented: “Memory is everything, either good or
bad, they are usually cherished”. P8 designed a shape-changing T-shirt to relive shared
memories and shared experiences with his remote partner in a playful way:

“Both of us like to travel a lot and we collect memories together in that way... If I'm thinking
of a past trip, | could show my wife the gathered experiences by having some gears added to
the top of the truck [of the T-shirt], and when she touches that, it starts an app on the screen
of her phone and generates some photo slide shows or texts that we wrote down back then.”
(P8)

5.2 Ambient Design and Openness for Interpretation

Several participants designed their devices to send messages that are ambiguous and open
for interpretation. Ambiguous messages are usually non-verbal, such as haptic, temperature,
colour, light, shape-changing, or music. This was considered to be a way for the participants
to maintain intimacy over a distance without other people being aware. Furthermore,
ambiguous messages were believed to add tones and emotion such as playfulness or a

hug and warmth to their communication, which could not be easily done through verbal
communication. The ambiguous form of messages was a way to maintain privacy when
exposed to others. The participants believed that light, colours, or other forms of visuals in
wearable devices would be considered as part of their outfit. P6 highlighted that ambiguous
messages could help fill a communication gap: “sometimes it feels difficult to find the words
to express a feeling of attachment to support the other”. Ambient designs could be used at
work or during studying via subtle implicit messages without disturbing the other end, as
P5 stated: “When he’s busy and can’t text or call me, he would still feel good to receive a
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message from me and know that I'm thinking of him” (P5).

When choosing a form factor for their design, the participants considered also the
appearance of the wearable device when used or worn in public. It was important to the
participants that their design could function as an everyday object, e.g. to blend in well with
any outfit, and be suitable to wear in everyday life. For example, P10 designed her wearable
concept in the form of a headband because they both were usually wearing one on a daily
basis. For example,

“At first | thought I'd make a scarf or something like that, but then | thought if it’s summer or
depending on the weather | might not wear it [...] It has to be something that I'd like to wear
all the time, so | decided to make something that can be attached to anything or can be worn
in many ways, then | can just attach it to my handbag or wear it in whatever way | want.” (P4)

5.3 Messaging the Partner

Despite that the participants regarded their devices as a channel to send a message to their
partner, a reply from the partner to acknowledge the message was not necessarily expected,
as P12 stated: “l don’t need him to answer to the change of colour, just to let him know that
I’'m thinking of him”. Most of the participants preferred that their devices did not require
both themselves and their partner to be active at the same time, as they believed that
asynchronous communication would perform better when dealing with diffident schedules
at both ends. For instance, P1 considered different time zones and different schedules herself
and her partner had. Asynchronous communication was described as “less time consuming”
(P6), “less demanding” (P5), and “less stressful” (P4) as there is no need to “wait for an
answer or reply immediately” (P7).

The ephemerality of the messages divided opinions. Five participants wished the messages
to disappear by themselves, but on the other hand, many designed their device concepts

so that the message should be acknowledged by their partner before it disappeared. The
arguments for ephemerality were partly in the nature of the message, e.g., “Touch cannot be
stored” (P1). Furthermore, ephemeral messages were believed to be more “stress-free” (P3)
and “convenient” (P11). Also, the concern of making the partner worry over nothing was a
factor to take into account, if one happened to send a negative message when temporarily
feeling sad. “I mean, everything is just horrible and then five minutes later it’s fine again, so
you don’t need to keep on that ‘1 am lost’ message, because that may worry the partner.”
(P8)

5.4 Paired Designs and Customisation

The majority of the participants designed their wearable device to be the same for both
themselves and their partners. This represented a feeling of being a couple. The participants
also considered that this would support “a better feeling of reciprocation and mutuality” (P4)
between them. The designs, however, were not necessarily identical, but the paired devices
could be subtly different to match different genders, preferences, and styles, as, for instance,
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a pair of bracelets with different colours (P12).

When the participants discussed the material qualities they preferred to use in realising their
design, comfortable materials were common as their devices were expected “to be worn all
the time” (P6). P6 further explained: “Soft materials should be used so that [the wearable
device] would be nice to touch. | could even take it to bed with me”. Organic and natural
materials were the selected choices of many participants. They wished to create devices that
looked like ordinary clothes and accessories, believing that such materials would make the
devices “fit to many styles and occasions” (P4). However, P3 preferred “unique and rare”
materials for his design, and would use “special wood that emits nice scents” in realising the
multi-wear pin.

Customisation was seen as another relevant feature in the participants’ designs. The
participants wished the appearance of their wearable device, such as colour, to be
customisable to match with different tastes. A few participants mentioned about fine-tuning
interactions to their preference, e.g. “adjusting the level of vibration and light” (P7), so that
the user experience could be enhanced according to the user’s needs. The participants also
mentioned that customisable appearance would allow the device to be used as different
accessories, so it could be worn anywhere, attached to clothes, bags, or worn as a bracelet or
in the hair (P4). Furthermore, customisation was regarded as an important aspect to enable
meaningfulness of the design and to enrich shared memories.

6. Feedback from the remote partners

In this section, we report the feedback collected from the remote participants who
commented on the concept designs created by their partner. We video recorded each local
participant explaining their design, which was later sent to the remote participants for their
feedback. We created an online questionnaire for the remote participants to give comments
on the designs, and also to rate their partner’s design on a five-point scale ranging from

bad to excellent. The questionnaire was intended to understand the remote participants’
perspectives on the design made by their partner, to investigate whether and how the design
could support their own LDR, and to seek their suggestions for making improvements on the
design.

Even though the design concepts created by the local participants were merely low-fidelity
prototypes, they were still appreciated by the remote partners, and overall, received positive
responses to their partner’s design, rating good (1/12), very good (8/12), or excellent

(3/12). The remote participants appreciated their partner’s thoughtfulness towards their
preferences. For example, P5 stated that, “I think he would like [the attachable notebook],
he appreciates simplicity [...] The notebook idea is something simple yet practical because it
doesn’t attract the attention of others”. P5’s partner remarked that,

“It is an idea | could have expected from my partner [...] A very simple yet useful design for

people in LDRs. It is a nice additional way of communication, that does not take much time
when time is scarce, but it does make people feel closer.”
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Furthermore, the remote participants considered the designs to be meaningful and well
address problems they were facing in LDRs. For example, P1’s partner appreciated the
reminiscence of a meaningful experience when they were together:

“I miss those moments like at the end of the day when we sit close to each other on the sofa
sharing a blanket while watching TV [...] we can talk as often as we like via WhatsApp but we
can’t reach out and touch or hug as we sometimes would.”

All the remote participants found the design made by their partner was able to support their
own LDRs in a variety of ways. Mimicking physical touch was believed to (virtually) lessen the
distance by making remote couples enjoy a physical sensation together while being apart,

if it “felt dynamically authentic enough” (P9’s partner). Asynchronous communication was
seen to better support couples in LDRs since it was often challenging to agree on a suitable
time for both to be active at the same time while being apart.

“Sometimes it’s quite annoying to wait for her reply because we have five hours’ time
differences between us [...] Knowing my partner’s condition immediately can make me at
ease, especially when she’s too busy to inform me.” (P2’s partner).

The designs with unconventional form factors were deemed to “show support in a different
way than typical communication means do” (P6’s partner). The use of subtle cues, such as
tactile, thermal, visuals, etc., to support non-verbal communication could enhance intimacy
at a distance “by adding an extra dimension to the interaction” (P7’s partner). The designs
that enabled customisability were said to be meaningful, as it “builds a bond” and “creates a
unique link” between couples.

There were suggestions given to adjust some details of the design so as to fit personal
preferences, e.g., P4’s partner suggested that: “A necklace or bracelet would be not as
comfortable to wear as a man, a phone case or a phone accessory would be better”. When
asked about the potential ethical issues, P6’s partner raised a concern about obtrusion with
an illumination interference: “Having a bracelet emitting light in an important meeting or
during class can be disturbing”.

7. Discussion

In this section, we summarise and discuss the main findings and the design considerations
derived from them.

7.1 Expressing the Emotions and Supporting Physical Connection

The design concepts and discussions in the study both emphasised, not surprisingly, the
need for expressing emotions, creating awareness, and communicating the feeling of
caring between the partners. The concepts were aimed for expressing affection rather than
communicating more complex messages. Our study findings align with prior research, as
awareness and expressivity have been found the most common relatedness strategies with
emotional communication systems (Hassenzahl, et al., 2012; Li, et al., 2018). In general, the
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designs were meant to serve as an additional interaction channel for mediating LDRs that
add on to their existing communication channels, rather than replacing an existing one.

The designers should thus consider how the unconventional communication device could
support the idea of a physical connection and expressing emotions, and complement the
conventional, explicit messaging channels. A wearable device could serve as a fast nudge that
couples use to remind each other about their remote presence without using any explicit and
verbal communication.

7.2 Supporting Secret Communication

The findings also emphasised that couples wished to share intimate messages, which no-
one else was able to understand, and through which they could mediate a private and
intimate message, e.g. a memory or a shared joke. This aligns, with Crystal & Hancock
(2013), who have stated that intimacy is derived from transactions of self-disclosure. Some
similar communication strategies, such as repurposing an emoji in a secretive manner has
been reported before (Wiseman & Gould, 2018). As a design consideration, we recommend
supporting an exchange of private, or secret, messages in a way which is meaningful for the
couple but ambiguous to others. This could be done e.g. with an ambient colour change of
an object, or by repurposing commonly used symbols, e.g. emojis. Differing from the current
standardised communication channels, wearables offer customisation possibilities with
materials, form factors, integrated colour and light elements, and shape-changing.

7.3 Coping with Asynchronised Lifestyles

The study highlighted that LDR couples often had different daily schedules, resulting from
geographic separation, time zone differences, and diverging daily routines. Due to the
asynchronised life between the remote partners, they often faced obstacles to calling

and chatting due to their different rhythms for day/night and work/leisure. As a design
consideration, unobtrusive and ambient designs for output technologies should be preferred.
When integrating such features with wearable form factors, the designer needs to consider
that the device is suitable for different use contexts, and how the communication is placed in
the periphery of the user’s attention.

7.4 Supporting Effortless Interaction

The feedback gained in our study often emphasised the wish to easily and effortlessly send
and receive short, affective messages. With current communication means, the actions

for taking up the device and composing a message, as well as to open it, was perceived to
require extra effort. The designer should consider how to support effortless interaction. With
wearables, this could mean integrating inputs and outputs into the everyday garments or
accessories.
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7.5 Entwining with Everyday Life

As the final design consideration, the designer should take into account how to entwine
the communication tool with everyday life. The findings emphasised that the technical
solutions, as well as the design, should blend in with daily lifestyle. Subtle output, ambient
design, and secret message encoding support this goal. Unobtrusive information delivery
and aesthetic ambient displays that can be integrated into everyday wearable form factors
and accessories, and, for instance, designs that can be worn with several outfits could be
beneficial. Considering long-term use is also important in order to support the couples over
lengthy time periods and to create sustainable design solutions.

7.6 Methodological Notes

Taking a participatory approach, we delivered three workshop sessions where each of our
participants was given a chance to design wearable devices to support their own LDRs. We
encouraged the participants to feel that they were regarded as experts in LDR experiences
(Visser et al., 2005). In doing so, they felt more confident to contribute their insights for
designing new wearables, even if some of them did not come from a design background.
Overall, the participants embraced the participatory making environment and showed a
sense of accomplishment and joy when presenting their works. The design cards were found
to be useful for providing participants (mostly with no background in technology) ideas of
different possibilities with technology.

As known from the prior art, user studies on LDRs are challenging to organise due to the long
distances, contributing to the low number of studies involving actual LDR couples (Li et al.,
2018). Our approach of engaging the remote partners in giving comments and suggestions
on designs online functioned as a good methodology to gain feedback from both partners.
With this compromise, we managed to involve true LDR partners, even though only one

of them participated in the co-design workshop sessions. Based on our experience, the
method worked well and provided insights into how both partners perceived the proposed
design concepts. Naturally, note should be taken for the possible (positive) bias in assessing
their partner’s design. However, for discussing the wider design considerations, as well as
generally, our experiences with the method were positive.

We acknowledge that our study is limited by the small sample size with an unbalanced
gender sample. However, we believe our work utilising our participants’ empirical
experiences in LDR contributes useful insights on how wearables could be designed to
support LDRs, and can help the designers and engineers working on the topic.

8. Conclusion

We have taken a participatory design approach to investigate the design of wearable
communication devices for supporting couples in a long-distance relationship. Based
on the findings of the three co-design sessions, we have identified design consideration
and possibilities of how wearable technology could better support couples in LDRs from
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potential users’ perspectives. Especially, awareness between partners, expression of
emotions, strengthening the physicality of the communication, and enabling the delivery of
secret messages should be taken into account in the design. Our findings also highlight the
importance of practical aspects of how the concept should fit into the user’s everyday life,
and could be worn, or used, long-term. Our study methodology involving the remote LDR
partners through videos can be used as an example of how to conduct a co-design workshop
with people who are geographically divided. We believe the findings may be generalised

to help develop wearable technology to support other types of LDRs and other types of
couples. Future research could include involving both partners in co-designing a wearable
communication device concept, and creating functional prototypes.
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Abstract: This paper presents a method to explore user experiences over time. The
authors propose a structured procedure, using timelines and annotations to facilitate
storytelling and data analysis in a user study. It captures participants’ storytelling
of prolonged interactive experience. Through our research trial, we demonstrate
the potentials to use the timeline’s visual representation for analytical purposes as
well as creating accumulative knowledge. The novel contribution of this proposal is
a complementary research method to many well-established longitudinal research
approaches. The timeline annotations feature like a map on collecting information
about people’s prior interactive experience with technologies. It also supports a holistic
understanding of a target user group and their overall user experience with devices,
functionalities, and services.

Keywords: user experience over time; mapping

1. Introduction

We all have prolonged engagement with various interactive devices and technologies. User
experience over time might start from early products and services, assembled throughout
similar product use and built upon related genres of the interactive experience. To study a
changing user experience, the understanding of the product histories or users’ possessed
products (Odom et al. 2009; Odom, Blevis, and Stolterman 2008; Petroski 1992, 1994) might
be a good starting point. More commonly, HCI investigates user experience directly from the
users. With approaches such as interview or focus group, researchers ask our informants to
tell their stories of uses. The retrospection can start right after a given lab task in a usability
study, or a recall of the situated use episodes that happened hours, days, months or even
years ago.

Some difficulties do exist such as how to reconstruct a prior scenario from a distant,
fragmented memory. However, the storytelling might help research participants recall
and reflect upon individual prior use. We believe storytelling might be an ideal resource

This work is licensed under a
Bv__Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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in longitudinal user experience research. Design practice also collect and map stories
(Patton and Economy 2014), which help envisioning future viable interactive products. The
understanding of storytelling and its relationship to the changing user experience becomes a
primary goal in our research. This paper aims at addressing those concerns:

® Can HCI retrospective studies address both historical and individual aspects of
long-term experience?

e (Can participants communicate, build a common ground (Clark and Brennan 1991)
and achieve a holistic understanding of their user experience over time through
storytelling?

This paper describes the development of our research method proposal. Stemmed from
literature such as group storytelling (Kankainen et al. 2012), product history, and changes of
user experience over time, we suggested using a critical analysis of user experience over time
and convert it into a structured procedure in retrospective user research.

This paper also takes Digital Photography as a topic of research. For instance, some young
users might take photos exclusively with their mobile devices, while other experienced users
have taken pictures for years with both traditional film and digital cameras. Their preference
for photography, such as how they shoot, archive and share photos with printed or digital
copies, might be dramatically different. Recently, the software and hardware innovations
have converted digital camera products into the embedded camera modules in everyday
mobile devices, with enormous computing capabilities through mobile applications and
cloud services. As a result, users now adopted to the new “computational photography
(Davidson 2014).” Their intention of use, their expectation of function, and most importantly,
the interactive experience is also changed accordingly. Digital photography can be one of the
good examples of user experience over time. We review those camera products and software
applications existed or used by users, for the purpose of historical and individual aspects of
long-term experience.

It is important to address here that we pay special attention to enrich longitudinal research
methods in HCI. We aimed at reflection and iteration for future method implement. On

the other hand, the understanding of a carefully chosen interactive experience over time,
through explorations in multiple retrospective studies, might also be a prominent research
direction that is not in the current research scope.

This paper structures as follows. First, we reviewed retrospective research methods in

HCl and research arguments for user experience over time. Second, we apply the timeline
annotations originally introduced in a research paper as structured approaches in our
retrospective workshop. Third, we describe the results and map the data in an enhanced
visualization. The paper concludes with the reflection and our suggestion for future method
iterations.
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2. Retrospective research methods for user experience over time

HCl user studies had applied structured procedures analyzing users’ response, such as diary
(Czerwinski, Horvitz, and Wilhite 2004; Rieman 1993) experience sampling method (Hektner,
Schmidt, and Csikszentmihalyi 2006) and talk aloud in protocol analysis (Ericsson and Simon
1984). However, using those methods in the middle of interactive use might lead to an
interrupted experience. For example, asking the research participants to think-aloud their
current use, prompting research participants to record ongoing experience, or keeping a daily
diary might break the flow of interactive use (Nakamura and Csikszentmihalyi 2002). Besides,
participants might change their behavior because the expected interaction happens in an
unfamiliar context, such as user studies in a lab setting (the Hawthorne effect (Adair 1984).)
As a result, an after retrospection for earlier use might be a preferred method, comparing to
an immediate report in the middle of interaction (van Gog et al. 2005). Interview and focus
group methods are applicable approaches collecting data from our informants after defined
research task.

Cues for memory, such as the system log of software uses, can serve as hints in user’s
retrospection. For example, Russell and Oren developed Retrospective Cued Recall (RCR):
a passively capturing of the computer desktop screen when users interact with the web
browser (D.M. Russell and Oren 2009). The screenshots became the references in a
delayed review, regarding the search engine user behaviors happened several weeks ago.
One important goal using this method was enabling users to “tell their own story” and
“understand how participants thought about and framed questions as they went through
their research process over hours, days and week [emphasis added] (Daniel M. Russell and
Chi 2014, 379).” The reason to use memory cues was “the accuracy of uncued memory
rapidly deteriorates after one day, there is good reason to wonder about the accuracy of
retrospective recall (Daniel M. Russell and Chi 2014, 376).” With their method, Russell and
Oren suggested that user research could still collect accurate data of use even in a delayed
retrospection.

In short, with suitable memory aids a delayed retrospection might be still helpful for
collecting data of prior interactive experience. In the following paragraphs, we build on this
viewpoint and challenge if the retrospection timespan is more than just days and weeks, and
if the cues of use are not readily available for later user retrospection.

2.1 Recalling a Very Long-Term Interactive Experience

Regarding different temporal scales in retrospection, Russell and Chi categorized
retrospective user research, with their definition, into Short-term, Intermediate-term, and
Very Long-term studies. The research tasks can range from two hours to two days, and users’
retrospection might start right after the research task or after one or two days (Daniel M.
Russell and Chi 2014, 384). The reason for Russell and Chi to define those time spans was
“retrospective memories (and the reflections elicited) vary so much by the amount of time
from the original event....” In addition, they also suggest to “avoid values statement” or
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“avoid asking for global affective response from experience in the past,” which based on the
argument of global hedonic experience discussed in (Schwarz et al. 2009). Russell and Chi
suggested “emotional perception from the past cannot help but be influenced by subsequent
events and especially the perception of the entire experience at the end [emphasis added]
(Daniel M. Russell and Chi 2014, 389).”

We reflect and raise the following concerns. Can HCl retrospective studies still in a systematic
way study a long-term interactive experience happened in months, years, or even from

the beginning of using interactive products or services (i.e. an overall experience)? When

a distant memory of prior interactive use is not accurate enough and mixed with others
influencing factors are told stories of previous interactive use still valuable to HCI research?

We then briefly review the development of methods and theory toward a very long-

term user experience. Peer tutoring (Hoysniemi, Himaldinen, and Turkki 2003) is a useful
research tool revealing how users have learned and adopted their products use over time.
Ask our informants to “teach me back” (Phillips et al. 2013) showcases their current uses
and preference. Regarding a remembered experience from the purchase of an interactive
product, Karapanos et al. proposed iScale, a survey tool that elicits both experience
narrative and trend of use in a visual form (Karapanos et al. 2010). Some standard templet
is also defined to keep track or reflect prior use, such as sketching UX curve (Kujala et al.
2011). Huang and Stolterman reviewed similar retrospective methods for long-term user
experience, and many of those were structured procedures with visual aids such as (Huang
and Stolterman 2013). Karapanos et al. proposed a framework of user experience based on
mobile phone adoption (Karapanos et al. 2009). They defined the temporality of interactive
experience with three stages, i.e. Orientation, Incorporation, and Identification. Even with
this concise review, we saw many prior research initiatives and are confident that HCl might
still be able to study a very long-term interactive experience with the aid of enhanced
research methods.

2.2 Memory Cues for Distant Interactive Uses

Russell and Chi also suggested that proper memory cues can bring users’ back to a
recognizable prior context (Daniel M. Russell and Chi 2014). Besides the passive screen
captures in their developed RCR method, contemporary information technologies such

as mobile devices or web browsers can automatically record system activities. Many HCI
research investigate user experiences based on system logs. The massive amount of activities
data also helps to infer the user behaviours in various industrial software implications.
However, system log might not be always available and, most importantly, suitable for the
research purposes. Also, most of the everyday interactive products do not have automatically
logging capabilities. Even when the system log is available, the researchers and the end users
might encounter enormous difficulty to assess, understand, and use the data as memory
cues for their prior interactive experience. We then raise another concern: when automatic
system logging is not available or suitable for recalling a distant interactive experience, is it
possible to find alternative and practical memory cues in a retrospective study?
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We briefly mentioned in the introduction session, that the product histories and personal
possessions could serve as references in user experience research. For example, Odam et al.
interview users and find various personal possession, which trigger immediate and unique
retrospection connected to user’ memory and use history (Odom et al. 2009). Product
reviews might provoke reflections among readers, such as the review of everyday products
(Petroski 1992, 1994), the review of social construction in technology system (Bijker, Hughes,
and Pinch 1989) or the essays of “Evocative Objects” (Turkle 2007). Buxton’s famous chapter
of his changing experience using juicers with supporting visual materials (Buxton 2005) is so
vivid and fascinating. Norman and Verganti’s analysis of product innovations articulated the
change in video game consoles and Swiss watch industry development, which is an excellent
example of analytical argument (Norman and Verganti 2013). Imagine we researchers can
introduce those reviews and critiques in a group user research. Participants might resonate
the interactive experience description with their own stories in prior use of the home
appliances, the video game consoles, or their timepieces. We considered the academic
research or critique of selected interactive products could be used as alternative memory
cues in retrospective studies for similar interactive experiences. We planned to explore how
to incorporate those research findings and critical argument into HCI retrospective user
study.

3. Research Argument for user experience over time

Essays, critique, product reviews and publications in HCI are critical arguments and often
about the changes in human-computer configurations. To better communicate their
arguments, the authors described not only with text but also with other supporting materials
such as pictures, engineering diagrams or design sketches. We have observed many creative
uses of visual materials in various disciplines, in particular for the arguments of changes over
time using diagrams, treemap or timelines. In the following paragraphs, we review selected
analytical visual representation in HCI, which critically explore product history or interactive
experiences. The review had led to our method proposal of using existing research and
annotated timeline in a group retrospective study.

3.1 Analytical Visual Arguments

We can trace the use of visual representation to communicate concepts or archive
knowledge back to the Porphyrian Tree. The tree representation “depict logical relationships,
affiliations, genealogical descent, affinity, and historical relatedness between the elements
portrayed on the tree” (Gontier 2011). A treemap is often used to describe changes within
species, families, or a genre of artifacts, such as Darwin’s diagram for the origin of species
(Darwin 1859) (please see Figure 1.A.) We also reviewed selected analytical use of visual
materials for argument and communication in our field. In the development of theoretical
framework “trajectories” for the game and interactive performance experience, Benford et
al. described the trajectories using lines and diagrams. The authors noted they “have taken
inspiration from the anthropologist Tim Ingold who, in his recent history of lines, has drawn
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on fields as diverse as geography, genealogy, music, drawing, calligraphy and weaving to
argue for the benefits of thinking in terms of rather than discrete networks” [emphasis
added] (Benford et al. 2009). Their diagrams compared the story time and (ST) and clock
time (CT), which can be used to demonstrate the authors’ research arguments and showcase
the changes in game experiences (please see figure 1.B. also (Benford n.d.).)

In Norman and Verganti’s research for incremental and radical product innovation, they
analyzed the meaning and technology changes in the industry development. For instance,
they described several critical moments of Swiss watch industry, such as the manufacturing
of mechanical watch as jewellery, the failing to use the electronic watch as jewellery, the
facing of competition from Japanese electronic watch manufactures, the changing to
electronic Swatch as fashion accessories, and the moving back finally to luxury mechanical
watches as status symbols. They use a table and shift of meaning and technology positioning
to foreground their arguments (please see Figure 1.C. also (Norman and Verganti 2013, 87).)

TECHNOLOGY CHANGE

v
o
=

MEANING CHANGE

(A) (B) (€

Figure 1 Tree map for the origin of species (A) and other analytical visual representation in HC/
and design Research (B, C and D).

In Huang and Stolterman’s analysis of how interactive artifacts changes over time, they
follow the “artifact approaches” and illustrate changes in product interface, product function,
and the goal of interactive use with visual annotations (Huang and Stolterman 2012, 460).
For example, when Facebook opened application software interface (API) for third-party
developer, the internal function has changed because of API, the user interface is changed
because of the new third-party applications, and the goal of using Facebook also changes to
games, information portal and other business purposes (please see Figure. 1.D also (Huang
and Stolterman 2012, 460).) In addition, their research arranged multiple critical moments
into a top-down timeline according to temporal order for an analytic purpose.

4. Our Proposal: conducting retrospective user study with existing
research finding and its visual analysis

After the literature review, we are encouraged that visual representations do help
communicate academic arguments. We then question if HCI researchers can use established
academic findings and accompanied visual representations as supporting materials, memory
cues, or even structured procedures in other studies for user experience, such as:
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¢ When studying game experience, can we introduce the “Trajectory” dimension
diagram by Benford et al.?

e When studying timepiece or game console interactive experience, can we
demonstrate the “table of meaning and function changes” by Norman and
Verganti?

e When exploring mobile photography usage, can we introduce the “timeline
annotations” by Huang and Stolterman, which describes changes in internal
function, external interface, and the use goals for mobile photography? How
about conducting research again with the same topic, replicate the original
critical analysis or process, and compare the result from another informant’s
retrospection?

As a result, we plan to develop our research methods with the following steps. First, we
replicated a similar group storytelling setting proposed by Kankainen et al. (Kankainen et al.
2012), where the informants told personal stories that aligned to a interaction or service
journey. Second, we adapted Huang and Stolterman’s analysis (Huang and Stolterman 2012)
illustrating the changes for an interactive product and use it as a reference in the group
storytelling. Those two published research can be an ideal reference for exploring interactive
experience over time, through describing the changes in a product or a service journey.

In particular, Huang and Stolterman’s analysis of mobile photography experience provided a
timeline representation with five critical moments, arranged in a top-down order (Huang and
Stolterman 2012). This analysis captured a rapid software and hardware innovation in mobile
photography, including smartphone, GPS, and mobile photo software applications. We
planned to invite out research participants responding to this analysis, asking if they agree
or would add extra moments according to unique personal experiences. We also planned

to extend the discussion from the current use journey to a longer history of interactive use,
such as in similar digital photography products.

We anticipate, through the group storytelling, participants and researchers can discover
other important moments of interaction in a long product history. Also, Huang and
Stolterman’s analysis was not grounded with empirical evidence. We planned to invite our
research participants to tell more their stories, which might help to validate the prior analysis
for the goals of uses. In addition, we plan to observe if annotated timeline is an applicable
research approach for group storytelling.

4.1 Method Trial Workshops

We recruited participants through faculties in U1 and U2 (pseudonym for anonymous

peer review), email invitations, flyers and social network advertisements. Twelve graduate
students and one professor joined the workshop in U1. Six graduate students, two Ph.D.
students and one faculty joined the workshop in U2. All of them were current students or
had prior education in design with a focus on ergonomics, interaction design and information
system. After their consent, the workshop facilitators recorded the conversation and took
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pictures for future anonymous analysis. The exploratory workshops had a controlled number
of participants based on the typical focus group research setting. The workshop structured as
follows:

INTRODUCTION

The research facilitators introduced Huang and Stolterman’s timeline analysis of mobile
photography to the workshop participants. The facilitator showed a printed timeline diagram
and explained those five critical moments of the change in product function, interface, and
use goals (20 minutes). The timeline diagram was available throughout the entire workshop.

RETROSPECTION

Participants were encouraged to add new moments to the existing timeline regarding their
mobile photography experience (60 minutes). They could provide moments related to a
particular model they have used, the experience of mobile photography they owned, or

a historical event such as new generations of a product to the market. The facilitator also
prompted the participants to:

¢ Discuss and arrange those moments in a proper temporal order (based on the
shown initial timeline,)

e Contribute personal or known interactive use stories direct to those moments,
and

¢ (Optional) Comment on the goals of use within those moments (designed goals or
user’s appropriate goals, according to (Huang and Stolterman 2012)).

The participant’s conversation was transcribed and analyzed after the exploratory workshops.

4.2 The workshop results

We have observed a vigorous discussion among our participants in the workshops. They
had contributed an impressive amount of storytelling, which had formed new moments

in timeline analysis. In particular, many use episodes were told and built upon other
participants’ storytelling, which directly related to their user experience in the past. To
better explain our research result, we first categorized the discussion transcription into the
following two genres:

* The participants described moments of changes in user experience happened in
the past. The moments might relate to the changes of product function, software,
or interface. Participants might also report changes from related interactive
products.

e The Participants described stories from their unique prior interactive uses.

The data from the transcription was so rich and difficult to fully discuss in this paper. In the
following paragraphs, we will only present the preliminary quantitative analysis, such as the
number of the told moments and stories and selected qualitative analysis of participants’
storytelling.
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RETROSPECTION: MOBILE PHOTOGRAPHY

We have identified a lot of moments (U1=46 and U2=25) discussed in the one-hour
Retrospection session. Participants commented on the reference timeline by Huang and
Stolterman and added new moments from their unique prior experience. The retrospection
had converged nicely into discussion of product functions and use qualities, which were also
similar between workshops in two universities. Recalled new moments had formed new
timelines in the middle of retrospection; in additions, the workshop participants recalled
not only their stories but also stories from friend or family, which is beyond our expectation
of a user study. We also observe many turn-takings of storytelling throughout the whole
retrospection session, which was a positive sign for a constructive user retrospection.

MOMENTS OF CHANGES IN MOBILE PHOTOGRAPHY
Participants recalled moments especially for the following two kinds of changes in interactive
experience:

e Changes of functions on the mobile phone, for example the camera module,
physical button or mechanism to activate photo taking, shutter sound, storage.

e Changes of use quality such as how to transfer or share photos, the different
resolution of photos, how to retouch or edit the photos.

Many described moments belonged to the same aspect of mobile photography experience;
as a result, the facilitators prompted the participants to group and arrange those moments
with a temporal order. Table 1 described representative timelines formed among workshop
participants based on their retrospection and discussion.

Table 1 Representative timelines and moments.

Timelines Moments (arranged)

Camera module / No camera / One rear camera / Timer shutter / Flash / One rear camera
function with selfie mirror / Pivot camera module / One front camera and one rear

camera / Camera module cost down / Better resolution camera module
/ Accessories for rear camera / One front camera and two rear camera
module / Remote camera module

Activate photo taking Software menu / Dedicated physical button / Slide on mechanism /
Earphone button as shutter button

Shutter sound Default shutter sound / Customizable shutter sound / Turn off shutter sound
/ Forced-on shutter sound

Data transfer and Special data cable / Infrared / MMS / Removable memory card / Bluetooth

storage / Smartphone data service with mobile APPs / WIFI with mobile APPs /
Automatic backup to the cloud / NFC

Resolution and VGA / 2 million pixels / 4 million pixels / 8 million pixels / 40 million pixels

quality

Photo retouching Retouch after photo shooting in mobile APPs / Retouch embedded in the
shooting
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4.3 Stories in mobile photography

We also identified a lot of storytelling from Retrospection. Many of the stories were told
right after the discussion of moments and arranged timeline. Here we summarized selected
stories from participants that were particular interesting, with identified timelines and
specific moments related to their unique use episodes.

Threshold of resolution for product adaption (Resolution): several participants complained
the early mobile photo’s resolution was not good enough that mobile devices can replace
an ordinary camera. One participant in U1 talked about his decision making to purchase a
particular mobile phone model because of the resolution had enhanced:

| decided to purchase this Windows CE mobile phone because the photo resolution is two
million pixels. | believe the resolution had passed the threshold of “usable photos” for my
daily use, and now | could bring only this mobile phone. However, to use the photo function
is extremely difficult, since | have to go through various levels of function menu. However, it
has a dedicated shutter button that | liked a lot. Meanwhile, the quality of images was not
satisfying enough, so | still bring my digital camera with me. (Participant in U2)

Easy to shoot a mobile photo (Dedicated button / Slide-on): one participant mentioned the
reason he adopted mobile photography because it was very easy to shoot with a particular
mobile phone:

| started to take a lot of mobile photo because of this particular phone K750i. When you slide
the front panel, the camera module is exposed and ready to take photo. It’s so handy, and
taking photos became the most frequently used function of this mobile device, not making a
phone call. (Participantin U2)

Unlimited wireless data (Smartphone data / WIFI): the wireless data plan for smartphone
had changed the frequency of taking mobile photo for some workshop participants:

| don’t clean my photos in my phone anymore. All my photos are sync to the cloud. Also,
sharing photo with friends had no extra cost. Many IM software and social network APP
become now the major ways | share photos with friend. (Participant in U1)

Prank other people with random mobile photo (Bluetooth): there was a discussion thread
about how to transfer and share photos from mobile phone in a nutty way. Here is a vivid
and interesting use story:

Many of us sat in a big auditorium for a boring lecture. We turned on the Bluetooth on
our mobile phones and tried to pair with another Bluetooth device. If we find some weird
Bluetooth ID, we will send the device some funny pictures. Just for fun and kill time.

(Participant in U1)

Shopping for things for remote friends (Photo retouching after shooting): mobile photos
can be used as handy visual information, which could be exchanged immediately. For
example:

| stood in front of the shop window, taking a photo of all products with my phone, and send
the photo immediately to my friend. My friend used a photo retouching software, marked
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those products she wanted me to purchase, and send the picture back to me on the fly.
(Participant in U1)

5. Post Analysis: Presenting Research Finding with Timeline Map

Although we can only present selected moments and stories because of the limitation

of paper format, we decided to map data from our trial workshop research in a visual
representation. Figure 2 was our first attempt mapping storytelling. The map has a similar
visual fashion with Huang and Stolterman’s artifact center timeline annotations. Using similar
visual elements, we added new annotations to the map according to informant’ storytelling,
formed new timelines, and try the analyze the goal of uses. The enhanced timeline
visualization has the following three parts:

1. The reference timeline exemplifies Huang and Stolterman’s original analysis
of five critical moments in the history of mobile photography, anchoring their
temporal positions.

2. The timeline annotations display new moments, stories, and timelines collected
from our retrospective workshop.

3. The extended analysis illustrated the goal of use described by our informants in
the group storytelling (using the timeline of camera module and function as an
example).

The reference timeline helped us to align moments and told stories on the map. All the
timelines, however, did not display with an accurate time scale. Instead, this map is used for
an analytical purpose, and chronological order is the focal point. We anticipated the viewers
could compare different moments and stories across the timelines and have a reference of
temporal order.

Meanwhile, this map presented selected contents and was developed to fit a print media.
The current visualization might not be ideal for every design or research implications, and we
planned to develop other alternative formats to be used in HCI research or design practices.
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6. Discussion

We reflect upon our current research implementation and suggest for the next method
iteration.

6.1 Reflection on Our Method Implement

VALIDATION OF METHOD IMPLICATION

We recognize that our research does not intend to validate the implications immediately in
the current trial method implement. The workshops were an early exploration, and those
collected data was rich but limited for hasty generalization. For example, the sample size was
small, and the current participants from design school might have individual-level factors
such as high technology literacies that might impact the result. We plan to test the method
with other user groups in the next round and use the method in a design project.

FACILITATION OF STORYTELLING

The length of told stories was often very short. An in-depth reflection from our informants
upon a specific moment or use episode was somehow missing in the retrospection. One
of the possible reasons was the tempo of the conversation. The turn taking went so fast
that a focused discussion on particular moment or story was lacking. For future method
implementation, we will be mindful that the facilitator must

In our workshop, the participants started with reflection upon an existing timeline. Our
moderators encountered a new problem eliciting important stories and forming new
timelines. They had tried doodling over whiteboard to capture most of the retrospection;
unfortunately, it was not possible to take full annotations effectively. One major issue was
that the participants recall too many moments and stories without a predefined temporal
order. To arrange their retrospection into multiple timelines and annotations might need
further confirmation with all the participants. It might be more complex than the single
journey map in Kankainen et al.s group storytelling.

In Kankainen et al.’s study of group storytelling, they suggest a moderator and additional
creative secretory to help arranging five fictional stories into a service journey. After the
initial steps, they added free personal reflection to the timeline. It would be ideal if we
arrange extra moderator in future research, also use assistive tools to arrange the current
annotations. Post-it or an interactive note taking software would be ideal for the group
retrospection.

The initial timeline worked as a temporal reference in the retrospective workshop. However,
the moderators and participants all found it difficult sometimes to decide temporal orders
across different timelines, such as contrasting “Bluetooth for transfer photo” to “front
camera module” across in different threads of storytelling. In future method implement,
supported historical data, such as the temporal order in a family of similar products, might
need to be provided to facilitate a structured retrospection.
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GROUP DYNAMICS IN STORYTELLING

Some researchers consider retrospective research producing a phenomenological
understanding of “lived experiences that belong to a single person (emphasis mine) (Giorgi
1997).” In our group user research, the ongoing conversation seemed to shape a shared
phenomenological understanding among participants. For example, one participant talks
about his or her previous use, and the other follows the conversation since they might
share a similar experience. It is less explored if the conversations continue when there is

a commonality of experience. Meanwhile, the dynamics among participants, such as turn
taking, was critical but not studied. It is a challenging topic; however, a further analysis was
beyond the scope of current research plan. We will introduce suitable research analysis, such
as thematic or interaction sequence analysis, in the next round.

6.2 Positive Findings After Our Trial Research

We discuss the positive findings after our method trial research with the following two
perspectives.

RECONSTRUCTING A REMEMBERED EXPERIENCE

In many cases, our research informants started recalling the changes in products and
continued with their unique use scenarios. We believe the inclination might be due to the
reference timeline since product functions and interface were the primary visual elements
and served as good memory cues in the discussion with other participants and research
moderators.

Russell and Chi describe several important factors of HCI studies using human memory: 1.
To reconstruct a memory of a prior event according to a widely held, prototypical pattern
of this event category rather than by accurate recall of the actual events. 2. To follow the
researcher’s lead in answering questions about the event. 3. To make associations about
events based on perceived similarities between the recalled event and other, similar
experiences that influence memory of the event to be similar to those previous events
[emphasis added] (Daniel M. Russell and Chi 2014).”

Based on Russell and Chi’s arguments, we review our method proposal. First, by using a
timeline annotation the participants had reconstructed a collective understanding of their
interactive experiences. The retrospections followed a clear pattern: participants discuss

the changes in design things first, and they tell the story of use accordingly. Second, the
research facilitators led the retrospection simply by prompting the participants to follow the
timeline annotations, which had formed a perceived norm in the exploratory retrospective
workshops. Finally, the participants have made a connection with their interactive
experiences for the following two similarities. Our informant had discussed the similar
product characteristics or use qualities; at the same time, they made associations with their
storytelling with those moments of change in an interactive history. In short, the timeline
has anchored (Huang and Stolterman 2014) the reconstruction.
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ACCUMULATING THE KNOWLEDGE OF PROLONGED USER EXPERIENCE

Our research followed the analytica