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Preface I

Design as a Catalyst

Design is its own domain, with its own methods and processes, as well as epistemic
constraints and goals [1]. True, but with the proliferation of signs that form different
interactions across the possible ecosystems of our daily lives, it is necessary to equate
and study our internal and external relationships with them [2–7].

It is about this abounding growth of languages that we must reflect upon and
not only about their interpretation, but also about their production and, above all,
about the symbiotic attraction that these languages have within the environments
and ecosystems in which we live. Design is thus a catalyst not only for production,
but mainly for interpreting different languages. Consequently, I strongly believe that
design is itself a language and, as any language, it needs a medium and a process
to manifest itself. The creation of these languages, which may be universal, global,
or local, can be forms of criticism themselves. This proves that design is above all a
way of thinking.

Thewaywe think and generate ideas could be thought of in terms of a teleportation
machine, which travels at a dizzying speed through parallel worlds that are being
built, and at the same time, slowly we are appreciating and looking critically at these
worlds. This speed is actually the sum of several speeds, that of the brain, the hand,
and the imagination of those who gaze at the drawing, those who read the processes,
and those who read the solutions. We have to be patient. We have to be responsible.
But above all, we need to have a critical attitude, to allow ourselves to be carried
away by the “teleportation machine.” The designer must regard himself as a critic.

I believe that the genesis of creativity is precisely this ability to travel, to “teleport”
oneself and foresee something that appears as an alternativewhich, through conscious
optimization, might end up being the solution. This critical attitude must be the main
ingredient of design schools. Designing starts with criticism. Designing starts with
teaching design.

It starts with the way we move and (g)locate in everyday life, in society. This
society we inhabit is guided by self-fulfilling prophecies, where the starting point is
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vi Preface I

a set of false definitions. In turn, that false definitions give rise to new behaviours
making the initial conception true. When was the last time we used our memory?
When was the last time we relied on a digital assistant? And what about thinking?
Thinking without help?

We think in two dimensions, without depth, without volume, and without critical
dimension. We do not think enough; we criticize even less. This is the genuine
struggle of design: changing the world. Changing the mind-sets.

All of this hinders our capacity to reflect, and this limitation prevents us from
making projections in time. And it is these temporal features that transport us to the
future, for new scenarios and for new worlds in art, in culture, and in economy.

How do we manage to absorb timelessness if languages cannot project what
could be, what could have been, what is and what was, what will be or what actually
happened?

Our thinking archetypes have failed, and our ways to act tend to fail too. In the
field of thought, the models, concepts, and arguments that we traced as a society
served for a certain time, but we were unable to deal with our actions as human
beings. We created scenarios and strategies, but we were incapable of abandoning
them when we needed it the most.

We should and have to rethink the relationship between justice and doing, between
the material goods, the resources and the ways in which we produce and enjoy
artifacts. It is necessary to rethink the natural as the opposite to the artificial. To
solve all this, we must strive for a daily life stimulated by critical thinking, by activist
creators who transform our normality and our daily life because this is ruined.

In the 1980s and 1990s, sociologists such as Ulrich Beck, Anthony Giddens, and
Scott Lash introduced the concept of reflexive modernity and pointed to the gradual
fading of traditions and, consequently, the disappearance of the conventions that
governed common daily life. The absence or continued camouflage between good
and evil, between right and wrong, and between natural and artificial settles in and
persists. We are facing a crisis of conventional ways because we decided, governed,
and implemented everything wrong.

The industrial world has largely deviated from aesthetic creation, content to
imitate, using substitute materials that allow mass production at low cost. We are
already beyond a turning point. I would even say that we have already crossed the
Rubicon and there is no going back. In fact, we need to go back, but looking forward.

Risking to contradict myself, if designers were responsible for creating the world
we live in, maybe it is up to us to save it, now that we have entered the urgency of
the possible.

Design “was” fundamentally concerned with making, but it is time to think about
how design education should focus on an appropriate knowledge about business,
scientific methods, and technologies, and how people interact with the latter, beyond
developing advanced skills in drawing and prototyping [8].

Norman and Mayer [9] also note that design education should emphasize this
flexibility not only to act within other contexts of action, but also to develop the
discipline itself.
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If I were allowed to be intrinsically lyrical, these thoughts about design are what
allows it to partake in every area of human activity and what allows it to become
really interdisciplinary and this is the most “designerly” [10] idea we should have
concerning everyday life.

Lisbon, Portugal Carlos Rosa
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Preface II

Design is everywhere, and its importance is undeniable. However, the social
dynamics, the diversity of practices, the multiplicity of fields of action and research,
as well as some controversies require a continuous exercise of debate and critical
reflection from the community, focused not only on the past and present, but, above
all, looking to the future.

Taking on the role of an active promoter of this discussion at an international level,
UNIDCOM/IADE—Research Unit in Design and Communication has, since 2003,
organized an international conference called, since 2011, Senses & Sensibility. And
it is, precisely, the best articles from the 10th edition of this conference, Senses &
Sensibility ’19: Lost in (G)localization that make up this work. The intention behind
the creation of this book is, therefore, to offer material for reflection on design, its
role, and contribution to society, according to various perspectives and frameworks.

Although the conference took place at the end of 2019, when little was yet known
about the new virus discovered in Wuhan, China, and that would become the cause
of the COVID-19 pandemic, the theme of this edition was strangely prophetic. It
challenged the community to discuss what role design was playing in the (un)balance
between global and local approaches that were beginning to clash in an increasingly
fluid world. What direction should be taken next to address the complex societal
problems threatening humanity?

To organize the conference, academics from all over the world were invited to
promote debates on major contemporary structuring design and design research
agenda themes, crossing borders between knowledge and areas, roughly following
Buchanan’s [1] four orders of design. This collaborative exercise resulted in twelve
tracks, leading to the seven parts making up this book: design for communication
and branding; design for new materials and new manufacturing technologies; design
for interaction; design for health and well-being; design for education; design for
culture; and design for society.

It is our ambition that this book may be useful not only in the academic sphere, in
particular within the scope of design teaching and research, but that it may also be
useful to design practitioners and all stakeholders, from different sectors of society,

ix
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active in this vast disciplinary area. Finally, we also hope that it will be the catalyst
for a timely and necessary reflection on design’s role and impact on society.

We are grateful to themany people not only who helped us tomake the conference
happen, but also who contributed to the organization of this book.

Thank you all so much for your involvement, commitment, and dedication. And,
above all, thank you for believing in the power of design.

Lisbon, Portugal Emilia Duarte
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The Relevance of Communication Design
and the Undeniable Power of Brands

Daniel Raposo , Fernando Oliveira , and Catarina Lélis

Abstract Communication design can well be framed as the heartland of effec-
tive communication. Brands are the result of a communication design exercise
and their impact on lifestyles, either in terms of behaviour change or adaptation,
ways of communicating, or one’s own perception of the human condition and the
world, is well established. On the other hand, research fulfils the purpose of ques-
tioning, understanding, and transforming theworld. This text presents a set of articles
that open different perspectives on how brands can engage with ground-breaking
communication design and how they transform the world we live in.

Keywords Branding · Communication design strategy · Brand · Brand language

Communication has been, since always, the greatest means for humans to define
social connections, create emotional bonds, understand problems and identify solu-
tions, establish principles and limitations in life,which is tailored to take place, for this
species, in society.On the other hand, communication has also been themajor respon-
sible for misunderstandings, disagreements, inconsistencies and tensions between
humans. For design, this is a central, instrumental and twofold quest: to augment
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communication’s qualities and facilitate interaction whilst obviating its matters of
contention and discrepancies. As Aakhus [1] mentions, communication design takes
place when an intervention into a determined ongoing activity is made. Said inter-
vention can be done through the creation of new techniques, artefacts, and processes
or procedures, aiming at redesigning interactivity and the implicated avenues for
communication. The author also states that the relationship between interaction and
communication is a vital problem for design.

Interaction is one of the main concerns and strengths of design as a discipline. In
fact, it is difficult to conceptualise design that is not human-centred and that does not
consider the human as its main source of relevant and meaningful information. The
human being is characterized by its ability to intrinsically communicate, associated
with life in society and defined by a complex system of signs created together, that
do not exist individually, depending on the interaction of people whilst members of
a community. The value of things and the judgment humans make of people, objects
and entities is based on a repertoire of cultural symbols that lives in us, in our minds,
and that is constantly growing [11].

Created and tailored either by experience or artificially, signs fit into models or
networks that provide them with a certain context (and value) in a given culture—
known as codes of use and understanding. These codes (or networks of signs) are
responsible for informing and defining the creation of brands in their symbolic, visual
and communicational dimensions.

Brands are the result of a communication design exercise and their impact on
lifestyles, either in terms of behaviour change or adaptation, ways of communicating,
or one’s own perception of the human condition and the world, is well established. As
a branch of communication design, brand visual identity is a conversation between a
brand and its clients or users, namely when brands have such a strong presence and
influence in society, in the way we, humans, learn about the world and ourselves.

In fact, brands reflect and represent our culture: they seduce and guide people to a
certain lifestyle, they provide memories and stories that enliven our sense of morals
and ethics and, in some cases, they actively participate in the lives of people, acting
as content producers in today’s society of information.

Society is defined itself by brands as these are the ones that clarify intentions
and purposes… even in visionary approaches, such as in cinema masterpieces like
Blade Runner, the presence of brands is a reality. Acknowledging the assumption
that individuals project the future through the known patterns of the present, we live
in a hypermodern reality that cannot be expressed without brands.

When one discusses the concept of Brand, one talks about a complex system that
involves several sub-systems [18]. These address products or services, management,
logistics, spaces, communication, among others. Within these, the visual dimension
appears as the direct link between a certain brand and its external and internal audi-
ences, materializing the brand/entity’s message. And this is most due to the fact that
humans are, with few exceptions, essentially, visually driven beings.

It is through our senses, especially sight, that we perceive most of the world
around us, be it real or virtual, and communication design plays the role of defining
these realities by embodying the languages that individuals identify with. For better
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or worse, designers are sculptors of culture responsible for a process that assigns
meaning to the referent, paving the way for interpretation. In that sense, commu-
nication designers hold the power to influence people and change perceptions. In
fact, some authors attribute to communication design the ability to reflect society’s
modes of thinking in a certain period of time [9]. This theory is related to the idea
that design serves people and their needs in each moment, reflecting the economy,
leisure trends and aspirations of individuals.

Similarly, Sudjic [20] refers to design as one of the vectors that characterize “the
language of things”, along with fashion, luxury and art. In this sense, design takes
on a broader perspective than merely communication-related, unfolding in its other
aspects, namely in reference to objects and spaces. It is through the intervention of
design that the consumer society is shaped and moulded, allowing that the “things”,
those that we have or want, define the various frameworks/possibilities in the lives
of individuals.

By saying that communication design defines reality, we certainly do not exclude
other areas that are part of the construction process of messages and that efficiently
and effectively contribute to visual communication. As Berstrom [3] says, visual
communication is supported by some pillars that give it meaning and structure,
solidifying the setup where a given message is processed and its capacity to be
characterized by a mutual exchange—or, as commonly used these days: sharing.
These pillars contain strategy, narrative, creativity, message and meaning, as well as
the actual visual elements such as iconography, typography, colour or images.

Strategy is necessarily present because of the purpose and intention behind the
thing to be communicated. Narrative too, because storytelling and its techniques
create contact points between brand values and audience’s values, even if this is a
cultural fabrication implemented by some institutions. It is through creativity that
differentiation and innovation are processed, representing the ability to step away
from the hugely standardized lines of thought (heuristics) that the brain resorts to in
order to simplify routine, as described by Buzan [4], Kahneman [10]. It should be
noted that, within creativity, it is the strength of visual representation that facilitates
decision-making processes, since it enables the visualisation of possibilities in order
to find alternatives.

As for the message and the meaning, they are actually the beginning of the whole
process, associating themselves to the context, purpose and strategy, allowing for
analytical interpretations that go through deconstruction and understanding, gener-
ating interpretations that can be (1) denoted, through direct interpretation, (2) sugges-
tive, through prepositions and hypotheses, or (3) connotative, which result from the
combination of various cultural universes [16]. There is also a correlation between
the message, the meaning, and the media, as McLuhan [14] defends, since these
elements define, within themselves, a context that it is thought to be responsible for
the institutionalisation of the so-called unofficial language, where certain forms of
expression—such as street-art, junk culture, or even non-sense culture—would see
a fit.

Regarding the visual elements themselves, iconography has an intimate relation-
ship with the organization of classes in which signs are contained. Semiotics plays
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a vital role here, in the sense that it allows understanding how societies have related
to signs and symbols throughout times, most of it present in facts that are essential
parts in the history of writing.

In that sense, typography also represents the visual expression of the word and
should be seen in both amacro andmicro context, since it enhances notions of person-
ality and functionality. Hence, it has a close relationship with visual communication
as it is at its very origin, from the moment the alphabet becomes a vehicle for trans-
posing visual messages. In brands, typography is usually the stable element [12].
Apart from cases where typography is a dynamic feature of a visual identity, most
brands opt its stability and this translates into the use of few typographic elements
so that the notion of visual family is more easily recognised. Even in the so-called
dynamic brands [22], in which diversity characterises their visual landscape, typog-
raphy emerges as a unifying element of the system, such as in the cases of EDP
(designed by Sagmeister & Walsh), of the New York brand (by Wolff Olins) or the
MAD museum (by Pentagram). As for colour, it speeds up the emotional element,
being able to transpose the meanings to which the message is attached—although
acting differently in different cultures. However, it always has a strong emotional
presence in the communication process, reinforcing the message to be conveyed.

In the context of imagery, there is also much of what visual communication
transports on to audiences [13]. It concerns the content and visual characteristics
of photography or illustration, elements that characterize the style and tone of voice
of an identity and visual communication project. This component alone certainly
justifies greater attention, as it is at the origin of the discipline known as Visual
Culture and which, today, encompasses the entire visual universe here described
and is not just limited to the construct of image. However, image is an increasingly
important trend in contemporary communication design. Crow [6] even speaks of a
transition from word to image in the way of communicating, giving examples such
as the case of Benetton or Forma since today we communicate so much through our
mobile devices, using characters to represent concepts that, through processes such
as juxtaposition or combination, even become images, as the very popular emojis.
In this sense, and alluding to an aforementioned case, the visions of a world in the
future projected in Blade Runner are populated with way more images than words
in what seems to be constant entertainment for the public.

1 Afterword

1. Currently, society is still proliferating through a phenomenon of globalisation
that tends to absorb local cultures to simplify the message of certain brands
when the latter target their audiences. Such simplification removes the presence
of what is genuine and unique to people, and which is still an integral part of
local cultures. However, and as postmodernism rests its pillars in the past,
the recovery of this heritage can generate authenticities since it maintains the
diversity that seems to be an innate characteristic of the human being. The
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research work that seems to have become a case study in this area is the one
addressing the heritage of Sanjo [5]. In it, communication design assumes
itself at several levels as there is a framing of the visual component as a kind
of anthropology, recovering the heritage of the brand and its products, as well
as their entire historical and social framing, in a clear relationship with Heller
and Fili [9] theory already mentioned, on the relationship with societies and
their thinking.

2. It is precisely in this context that two of the chosen articles fit. The “Reac-
tivation of graphic memory and technical knowledge of the past factors of
industrial competitiveness” by Nuno Coelho, since it revives the memory of
letterpress and the printed object that tell a lot about the history of communica-
tion design, but which can also essentially be means of innovation, exploring
the plasticity of the technique itself and even its experimental potential. In the
case of “The influence of feminism on the development and branding strate-
gies of fashion brands” by Camila Lamartine and Lililana Ribeiro, the framing
of revivalism and the perception of the past also exists, focused on an area
that is thematic of the visual culture itself, aimed at a phenomenon that repre-
sents not only our way of dressing but also our social function [20]. However,
what seems more relevant to us is that it adds difference, insofar as femi-
nism was marginalised and, in this sequence, its own languages were created,
often with different approaches to what was institutionalised. This situation
has triggered a system in itself, assuming a preponderant role in contemporary
Visual Culture, which allows interpretations and simultaneously provides a
contribution to new realities.

3. In our contemporary society, pictographic language is a strategy to visu-
ally represent abstract or complex concepts in an inclusive, intelligible, and
integrated way.

4. In the 1920s, Otto Neurath (1882–1945), with the support of Gerd Arntz
(1900–1988) and Marie Neurath (1898–1986) proposed ISOTYPE (Interna-
tional System of Typographic Picture Education), a pictographic language to
make complex or statistical information more accessible to all. Since then, the
work of Neurath, Arntz and Neurath has been a reference for guidance and
information systems, namely at an infographic level. This notion of a pictogram
as a graphic synthesis of an idea integrated in a visual system (with its own
character and without being considered illustration) was adopted by many
designers such as Otl Aicher (1922–1991) and had repercussions in projects
such as ASOTYPE (Animated System of Typographic Picture Education) by
Yoonsun Joo, who aimed at studying ways to animate pictograms. Pictograms
are usedondifferent occasions, changing themeaningof the referent depending
on the context, strongly present in urban settings but also found in rural areas,
with specific orientation and informational purposes, in products or associ-
ated with the communicational, rhetorical and symbolic intentions of brands,
in physical, audio-visual and digital artefacts. The use of pictograms in the
context of branded communication and information has increased in digital
media, justifying the relevance of studies in understanding their effectiveness
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when they are animated. It is in this context that the third article on “Moving
pictograms” by Maria Diaz, Carlos Rosa and Liliana Faria is included.

5. On the audiovisual dimension, movement, rhythm, and sound are an integral
part of visual communication too, as they reinforce the stream of emotion that
is conveyed by the sequences of images that characterise these kinds of media.

6. This is especially true because images have the power to trigger secondary asso-
ciations, opening possibilities for connotation or to the creation of scenarios
that, through memory and imagination, guide the audiences’ ways of thinking
once these perceive them. Pragmatics alludes to this, from the perspective
of semiotics, referring to the meaning and understanding of a sign based on
the recipient’s cultural repertoire. The same idea is reinforced by the neuro-
sciences concept of Default Mode Network (DMN), indicating that the human
brain stores structures of narrative that are activated when one hears/views
oral, written and audiovisual stories [7]. In short, the syntactics of imagery,
as well as the other elements of visual communication, have the potential to
correlate the meaning attributed by pragmatics, giving context and meaning to
the brand message, in a given culture [19].

7. Brands inhabit our collective imagination, constituting themselves as narratives
that include symbolic, idealistic and emotional experiences, always determined
by (and determining) a given context. It is this characteristic that allows brands
to outlast the companies that create them, to transform and combine in time
according to society’s behaviours and symbolic repositories. In fact, there are
several brand revitalisation projects from the first half of the twentieth century,
in terms of code and graphic language, currently positioned as premium. Nuno
Coelho’s study is also a good example of this.

8. On the other hand, design and brand research fulfil the purpose of questioning,
understanding and transforming the world. Research arises from the curiosity
to know more, together with the need to improve and contribute to quality of
life. And in this sense, we can summarise that research is a systematised way
of looking for reliable and useful knowledge, in a given context.

9. Research in visual communication is a way of accelerating the sharing of
knowledge within a group or community, but also a strategy to identify,
prioritise and structure thoughts and data, fostering the enjoyment and under-
standing of complex realities. Images and diagrams, in particular, have the
potential to increase the effectiveness of the investigative process, as they
provide a visible form to data, concepts and methods, facilitating collabora-
tive/participatory discussion or even learning by doing [16]. Nevertheless, it
is interesting reflecting on Downtown’s [8] perspective, who defines design as
a way of asking, producing and knowing, the practice of design tends to be
empirical, based on non-systematised research and not research-driven, as it
is more an interface than a way of producing new knowledge [15].

10. In the realm of design and brands, research necessarily includes the object,
its context, people, communication, and culture. Although the dimensions
referred to in the previous sentence can be studied separately, they are entirely
indivisible in the scope of this kind of research, since it allows knowing the state
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of a problem in its dependent relation with multiple variables that, together,
define the context, hence enabling the construction of solid arguments about
a given situation. As Toulmin [21] points out, an argument can be used to
convince and engage another person based on a certain common idea. Brands
are essentially arguments that include symbols, ideologies, and feelings, which
are made visible and experienceable through design.

Such transformative strength endows designers with the power to change the
others and the world. In this context, the contribution of designers to improve the
world we live in seems to be real. We can use our skills to seduce audiences in
order to improve their consumption habits, their lifestyle and also the quality in
the workplace, in travelling, in being treated, educated, and even governed. The
manifesto First Things First (1964) was already an anthem to a different society
where communication design should serve greater purposes and not just a consumer
society [17]. Fortunately, it has been recently revisited and adapted to the current
days and consumption problems we all face.
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Reactivation of Graphic Memory
and Technical Knowledge of the Past
as Factors of Industrial
Competitiveness—The Case Study
of the Development of Cento & Vinte
at Confiança’s Letterpress Workshop

Nuno Coelho

Abstract In 1950, Confiança Soap and Perfume Factory created a letterpress work-
shop on its premises, a rare example in the Portuguese industrial panorama. However,
today, the use of its letterpress workshop has fallen out of use and is in danger
of being dismantled. Complementing and in coordination with a historical and
theoretical research and fieldwork, a design project component materialised in the
“research-production” modality (Moreira in Edifícios & vestígios: Projeto-ensaio
sobre espaços pós-industriais, Imprensa Nacional Casa da Moeda, Lisbon, 2012)—a
project-based research methodology—was developed, resulting in the development
of a new product (“Cento & Vinte”). The intention was to recover composition
and printing processes through the manual nature of letterpress, without any use
of digital editing processes. Working from concrete heritage and through the study
and analysis of artefacts of material culture, this project-driven research seeks to
develop mechanisms for the preservation of collective identity and memory. The
main objective was to be able to contribute to the preservation of graphicmemory and
technical knowledge of the past as factors of industrial competitiveness. The design
project component was then understood as interventionist, viewing the designer as a
producer ofmeaning and as a non-neutral subject. The intentionwas to assume amore
exploratory and experimental character, moving away from conventional methods
of contemporary product development in order to approach a more critical practice.
The developed product should not be exclusively analysed on its final formal config-
uration but, essentially, on the formulation and development of its concept of origin.
It was our intention to contribute to the preservation of the brand’s memory and also
to the reactivation and maintenance of its letterpress workshop—which is now in
danger of disappearing.
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1 Introduction

In 1950,Confiança Soap andPerfumeFactory (founded in 1894 inBraga, in Portugal)
created a letterpress workshop on its premises with around 60 different typefaces and
well as printing and finishing machines, ensuring the production of packaging and
labelling for decades, a rare example in the Portuguese industrial panorama. Even
today, Confiança continues to use on its labels the same graphic motifs which were
developed mostly during the first half of the twentieth century. However, the use of
its letterpress workshop has fallen out of use and is in danger of being dismantled.

Complementing and in coordination with a historical and theoretical research
and fieldwork, as part of a scientific research into the history of this factory and
the letterpress printing processes, a design project component materialised in the
“research-production” modality [9] was developed, resulting in the development of a
new product. This design project component was then understood as interventionist,
viewing the designer as a producer of meaning and as a non-neutral subject. The
intention was to assume a more exploratory and experimental character, moving
away from conventional methods of contemporary product development in order to
approach a more critical practice. We have used the term “contamination” as the
result of this project-based research methodology which is intended to insert itself
into the history of this producer.

With this exercise—which resulted in the creation of the product label “Cento &
Vinte” (“One Hundred and Twenty”)—the intention was to recover composition and
printing processes through the manual nature of letterpress, nowadays widely under-
stood as an obsolete system, without any use of digital editing processes. Working
from concrete heritage, in this case the internal letterpress workshop and all the typo-
graphic elements available on the factory premises, the intention was to reinvent the
memory of its brand in contemporary times. With the clear objective of preserving
this graphic memory and its material heritage, the preservation of work processes
stemming from the objects with a great focus on themanual aspect of human gestures
was intended.

The product name was chosen to celebrate the 120th anniversary of the brand,
following a similar rationale developed by the factory in previous years. In an exercise
in enhancing the letterpress process and reusing existing typographic elements, the
idealised composition was conditioned by the collection of typographic characters
and printing machines available. The production of new engravings or any other
typographic elements for the purpose of this work was not requested, reinforcing the
concept of reutilisation of existing material heritage.We were interested in exploring
the idea of continuity of the typographic elements already used in countless labels
in past decades, but currently without any function or utility.
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Through the study and analysis of artefacts of material culture, this project-driven
research seeks to develop mechanisms for the preservation of collective identity and
memory. With this design project component, the main objective was to be able to
contribute to the preservation of graphicmemory and technical knowledge of the past
as factors of industrial competitiveness. The developed product, which is also now
part of the factory’s graphic heritage and history, should not be exclusively analysed
on its final formal configuration but, essentially, on the formulation and development
of its concept of origin. With this project it was our intention to contribute to the
preservation of the brand’s memory and also to the reactivation and maintenance of
its letterpress workshop. The existence of this internal letterpress workshop makes
Confiança if not a unique case, undoubtedly a rare case in the industrial panorama
of Portugal in the twenty-first century—which is now in danger of disappearing.

2 Historical Context and Justification of the Practical
Project

In Europe, until themid-fifteenth century, book productionwas rather limited, as they
were handwritten by scribes, most of whom were members of the clergy (usually
then monk copyists). Books were extremely expensive objects, and only the higher
classes, namely the nobility, could afford them. The information was difficult to
access, not only because of the prohibitive price of books, but also because it was
the clergy’s responsibility to decide which books were to be reproduced.

The German Johannes Gutenberg is credited with inventing the printing press
around 1450. However, it was the adaptation to the Western alphabet of a Chinese
creation—movable type [2]. The technical innovation introduced by Gutenberg in
Europe allowed a considerable increase not only in the number of print runs of the
same work but also in the variety of published works, constituting “the first mass
production system” ([8], p. 65). The press democratised access to information in
such an impactful way in society then, as perhaps only paralleled in the late twentieth
century with widespread access to the Internet.

For a long time, movable type was the dominant and practically hegemonic tech-
nique in the publication of books and periodicals. This mechanised form of text
reproduction constituted a radical break with the typographic tradition based on
(cursive) calligraphy ([8], p. 21). According to Lupton, in the letterpress printing
process “the relationship between the letters of a font has become more important
than the identity of each character”. From the fifteenth century, “movable types of
metal were the best way to transmit information” [1]. It was only in the late nine-
teenth century that “other methods of composing and reproducing texts gradually
replaced this old form of printing” [1]. Later, with the widespread use of the offset
lithographic system over the course of the twentieth century, which is “today [the]
hegemonic technique in the printing industry” ([7], p. 296), the letterpress printing
process is now regarded as a virtually obsolete system. This was further enhanced in
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the late twentieth century with the introduction of the digital printing system, which
establishes a direct link between computer and printer.

Small letterpress workshops that have not modernised their printing processes
either survive today with many difficulties or have even ceased their activity.
Currently, the use of the letterpress printing process in printing graphic materials is
rarely found and the trend indicates that it is progressively moving towards its even-
tual disappearance. The letterpress printing process is time-consuming and largely
dependent on manual work, characteristics that lead to the preference for other
more modern and automatic techniques. Other reasons for abandoning the letter-
press printing process may be pointed out, such as the slight graphic differences
in print quality between copies of the same print run or, mainly, due to the fact
that letterpress composition does not include digital compositing processes at a time
when the use of computers in the graphic industry is unavoidable with the growing
demand for time optimisation of technical and human resources.

However, despite the progressive abandonment of this technique, there is also a
current of reactivation and valorisation of this visual printing language with movable
types, through sporadic private initiatives but also by research groups, institutions
and organisations [1]. The practical work that serves as a case study of the present
communication intends to fit into this current, assuming that “movable type has great
importance in the configuration of history and graphic memory” [1].

Considering the case study of this communication, we understand that the letter-
press printing process strongly influenced and determined the identity of the graphic
language developed by Saboaria e Perfumaria Confiança (Confiança Soap and
Perfume Factory) in the conception and production of the labels of its products.
The technique directly influenced the aesthetic formal aspect of the graphic mate-
rials of this industrial unit founded in 1894 in Braga, Portugal. Prior to the creation
and installation of the in-house letterpress workshop on its premises in 1950, its
labels had also been produced using movable type by employing various letterpress
workshops in Porto, a town approximately 55 km from Braga. The description of
this letterpress workshop will be thoroughly analysed later in the current text.

We understand this current processes of reactivation and valorisation of the letter-
press printing process in a context very similar to that described in the description
and analysis of the project Serrote [13]. This designation brings together the creative
talent of artist Nuno Neves and designer Susana Vilela (Nuno Neves studied painting
at the Faculty of Fine Arts of the University of Lisbon and Susana Vilela studied
design at the same educational institution, where they met). At the end of 2004, they
began looking for letterpress workshops in Lisbon with the intention of producing
“Gutenberg-like” notebooks. In this process of investigation, they found that many
letterpress workshops had already closed their doors but they were able to find one
who was willing to produce the notebooks designed by the couple.

“At the bottom of bug-bitten drawers we’ve found worn out engravings and lead
types that had been used for decades to print invoices and business cards. We made
a cover, and in the early days of January 2005, the first Serrote project was born:
a smooth, blue-coloured notebook with the cover printed in two colours. In the
following years we increased the collection of notebooks at the same time as we
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were receiving orders for projects of cards, notebooks and invitations” [13]. Since
the beginning of the project, the Serrote duo has even been buying movable type and
prints from letterpress workshops that have closed down, noting in a recent interview
that their workspace is currently “stacked with lead”, the metal from which movable
types are made [13].

The notebooks with the signature Serrote are of limited and numbered editions,
never being reprinted, characteristics that give them the status of being practically
collector’s items. After more than thirty different notebooks published until 2013,
the date of the development of the practical project that serves as a case study here
of this communication, in May 2008 they published the first Serrote book—an illus-
trated book about the Minho region (northern Portugal). Two years later, it was
the turn of the neighbouring region of “Tra-los-Montes” (the title uses the sparsely
spoken Mirandese language that can only be found in this region). In 2013 they
published “Portugal a Cores” (“Portugal in Colours”), an illustrated book with artifi-
cially coloured photographs with excerpts from foreigners visiting this country in the
eighteenth and nineteenth centuries, “some of them exaggerated, others prejudiced,
but almost all true”. Other titles published by the duo include “Nouveau Dictionnaire
de Français” (2008), “Tradicional Romanceiro” (2011) and “Finlandia” (2011).

Although up to 2013 they have published two books that refer to foreign contexts
(France and Finland), practically all the production of the Serrote duo (between
notebooks, books, postcards, cards, invitations and various special editions) regards
the Portuguese context. And because it is so local, the Serrote project created a
global appetite. In addition to Portugal, in 2013 it was possible to purchase products
from this brand from points of sale spread over nineteen countries. The revivalism
perpetuated by this project involves the identification of the intrinsic and unique
characteristics of the letterpress printing process and, essentially, its reinterpretation
in contemporary times. As Silva considers the A Vida Portuguesa phenomenon (a
successful shop initiated in 2004 by journalist Catarina Portas that only sells products
from historic Portuguese manufacturers) to be a “meta-nostalgic project” [14], we
can also apply this definition to the Serrote project. The different works produced by
the Lisbon duo are short postmodern narratives of the letterpress printing process of
other times.

The couple intends to counteract the use of the computer in the creative process at
a time when the use of this tool by designers is unavoidable. The supposed freedom
afforded by digital editing seems to constitute a condition for both creatives, and it
is precisely the technical limitations of the letterpress process that stimulate them
creatively. Their reinterpretation of the letterpress printing process often involves
the use of ornaments and engravings in the creation of typography, as illustrated by
several works done for various clients, namely the Theophile birth announcement
card made in 2006 [13]. Nuno Neves and Susana Vilela identify comics, illustration
and pixel art as their inspirations but also the “anonymous Portuguese graphic artists
who once designed packaging for tuna cans, toothpastes, soaps, candles, antique
traffic signs and store signs” [13] (Fig. 1).

Beyond Portuguese borders, another example may be quoted in the context of our
practical project, like the Brazilian edition of the book “Thinking with Type” by the
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Fig. 1 A Serrote notebook
produced with letterpress
printing processes for A Vida
Portuguesa in 2008 (image
source the author)

North American designer, curator, teacher and critic Ellen Lupton [8]. Cosac Naify
published the first edition of this book in Brazil in 2006, currently considered “one
of the most recommended typography works in the world, making it an excellent
reference in any typography course and a basic guide for designers and students”
[5]. Although the book’s pages were printed using the offset lithographic system, the
cover for the Brazilian edition was printed through the letterpress printing process
with movable wooden type at Fidalga, a letterpress workshop in São Paulo. In this
way, it was possible to produce coverswith four very distinct compositions, evenwith
some slight graphic differences between coverswith the same composition in terms of
print quality (slight errors), a natural characteristic of the letterpress printing process.
The cover design is by Elaine Ramos with the collaboration of Flávia Castanheira
and is a direct reference to the origins of the manual and mechanical process of
composition and letterpress printing processes [6] (Fig. 2).

Fig. 2 Cover of the
Brazilian edition of “Pensar
com tipos” (“Thinking with
type”) by Ellen Lupton
produced with letterpress
printing processes at Gráfica
Fidalga (image source
https://elaineramos-estudiogr
afico.com.br/Pensar-com-
tipos)

https://elaineramos-estudiografico.com.br/Pensar-com-tipos
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It was our intention to carry out our practical research project, the case study of
this present communication, on the same lines of reinterpretation in contemporary
times of this visual printing language with movable type, understanding that the two
examples explained, especially the Portuguese case, are quite representative for our
attempt to contextualise and circumscribe our area of activity. Despite the importance
that the Confiança factory’s in-house letterpress workshop has represented in past
decades, having at the same time employed three printmakers, during our fieldwork
we found that it was currently underused and far from being able to contribute to the
valorisation of current graphic production of labels from the Braga producer. From
the various trips made to the Confiança facilities during our fieldwork, carried out
in 2013, we found that the letterpress workshop was merely used for the production
of labels of low relevance and of little graphic value. Similarly, it was found that
this letterpress workshop was in serious danger of being shut down as soon as the
then only printmaker, Álvaro da Silva Gomes, was about to retire. This reality was
confirmed later at the end of 2016, and the letterpress workshop was dismantled in
2019.

The objective of this practical project was to recover the value that the letterpress
workshop once had in the factory’s history, giving it a central, if not fundamental, role
in the process of developing new products with the Confiança brand. In this context,
we recognise the value of preserving the memory of past technical knowledge as
a fundamental factor of industrial competitiveness. In order to test our concept, the
development of a product in which the letterpress workshop of Confiança constituted
the hinge element of the entire creative process was proposed to the brand administra-
tion at the time, the companyAch.Brito.As this practical research project approached
the procedural and professional practice of a design project (in which Ach. Brito took
the position of client andwe as a service provider), we naturally incorporated sugges-
tions proposed by the company’s management. The project process was therefore
developed in close relationship with the brand owner. We incorporated methodolo-
gies of “research-production” ([9], p. 104), which implies that each research should
have a practical outcome as an essay; on the other hand, the production of a project
is a research in itself.

It was our concern that the practical project would have the approval of the brand
administration at the time so that the resulting productwould in fact bemass produced
and marketed. The marketing guidelines established by the management were taken
into account, even as the Confiança brand was, in 2013, in a process of repositioning
itself in the market resulting from the recent acquisition by its rival and centenary
competitor Ach. Brito in 2008. The product developed was scheduled to be launched
in 2014, the year in which the 120th anniversary of the foundation of Confiança was
going to be celebrated. The fact that the practical project, in the end, was not taken
up by the factory administration at the time will be analysed in the conclusions of
this text.
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3 Description of the Letterpress Workshop of Saboaria e
Perfumaria Confiança

The establishment of an in-house letterpress workshop at Confiança was started in
1950, the year the first printer was purchased. The purchase of the remaining two
printers was phased in over a period of approximately one year. The three printers
were on the current factory premises at the time of the development of the practical
project, and were fully operational.

Through interviews with current workers of the factory, particularly those with
more years of service, eight printmakers were identified who had worked at the
Confiança letterpress workshop throughout its existence, where, at one time, three
printmakers were simultaneously employed. Direct contacts were established with
two of them: António Meireles, one of the main printmakers and who has been at
the service of Confiança for more years; and Álvaro da Silva Gomes, the only one
working at the factory in 2013 and the last person to work there, having retired in
2016.

Just before 1950, the very first equipment purchased for the letterpress workshop
was a manual printer (press) of the brand Luís Maceira Builders which was not in
service at the time of our research. Due to its fullymanual printing system, this printer
was considered obsolete. Then, the three printers mentioned above were bought: two
Minerva Original Heidelberg colour printers and an Original Heidelberg Cylinder
colour printer. According to reports from Confiança employees, we are led to believe
that the later was the third machine of its kind in Portugal, at a time when there were
only two others in the country, one in Porto serving the newspaper O Comércio do
Porto and another in Lisbon serving the newspaper Diário de Notícias (Fig. 3).

In addition to the three printers, Confiança’s letterpress workshop purchased
a Johne Perfecta paper shearing machine; a J. Sandt AG cutting press; a second
shredder; a dry relief machine; a hand press for engraving and cutting; and a gilding
machine, commonly also known as a glitter machine. The letterpress workshop was
complementedby a carton section consistingof sixmachines: anAug.KolbusRahden

Fig. 3 Printers at Confiança
letterpress workshop on the
factory premises in Braga
(image source the author)
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Fig. 4 Letterpress drawers
at Confiança letterpress
workshop on the factory
premises in Braga (image
source the author)

creasing machine (acquired in 1958); a second creasing machine; two corner cutting
machines; and a card guillotine. It was not possible to identify the brands of some of
these machines.

In addition to the letterpress printers and cartoning machines, the Confiança
letterpress workshop had a collection of movable types, blades, stripes and clichés,
elements that are distributed in 61 letterpress drawers. These elements are identified
in a 1958 typographic catalogue published for internal use ([4], Annex 2). In addition
to these elements, during the 1990s, Confiança acquired another six new movable
type sets from a Braga letterpress workshop (the name of which was not possible to
confirm) which closed its doors at the time. Then, an extra sheet was added to the
typographic catalogue. This catalogue does not reproduces the names (or designa-
tions) of each movable type set, instead using Confiança employee names, Confi-
ança warehouse addresses in various cities across Portugal, product brand names and
advertising slogans created, among other information (Fig. 4).

On the factory premises there is also an unidentified number of engravings
purposely produced exclusively for the composition of certain labels and pack-
aging. The exact number of these engravings is unknown, as the company has
never, throughout its history, carried out a systematic process of inventorying and
cataloguing its graphic assets.

4 Analysis of the Typographic Catalogue
and the Letterpress Drawers

In order to develop our practical researchwork, we decided, in the first phase, to carry
out a systematic analysis of the typographic catalogue so that, in the second phase,
on the Confiança premises, we would search for and collect other elements that could
be included in the project. Our work would be heavily conditioned by the elements
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we would find. We consider these apparent constraints and limitations as a stimulus
for the creative process (as mentioned in the description of the Serrote project). This
approach also sought to optimise existing resources and was purposely chosen not
to pursue the production of new elements. The project would thus be carried out
in counter-cycle to an usual design process where it is common for the designer to
determine what is produced specifically for a given project. By using typographic
elements from the current Confiança estate, the same elements that gave rise to the
composition of a significant part of the brand’s labels and packaging, we intended to
reactivate this same graphic legacy.

The existence of the internal typographic catalogue of 1958 allowed the prior
identification and study of the elements available at the Confiança letterpress work-
shop before the development of the practical project. However, it was found that the
catalogue was organised in a careless way, with the types organised by families, not
in a rigorous fashion. As an example, we can indicate that sizes 8, 10, 12 and 28 of the
movable type that we identify as “type B” are on one page (page 5 of the catalogue)
while size 48 of the same type is on a different page (page 8 of the catalogue). In
addition, no type is identified by name except a single case called “Machine Type”,
whose design mimics that of typewriters. In the light of these findings, we decided,
in the first instance, to undertake a systematic analysis of the typographic catalogue,
seeking to identify and classify the types and other typographic elements available
throughout the sixteen pages of the catalogue (including the cover). This study was
an essential step in the process of familiarisation with the typographic elements
available at the letterpress workshop before moving in person to its facilities for the
development of the practical work (Fig. 5).

The catalogue subcategorises typefaces into three distinct groups: “common”,
“cursive”, and “fantasy”. “Common” is the designation given to the roman or Didot
characters, “very pronounced and bold typeface characters with liform bases” [11],
and elzevires, “types used by the Dutch Elzeviers, a family of printers and book-
sellers” [11]. “Cursive” types are those that are reminiscent of the handwriting
gesture, imitating calligraphy. Finally, “fantasy” types are all “whose traits deviate
from ordinary types” [11] which, in the digital age, houses an uncountable number
of type designs of the most diverse nature.

59 different combinations of type design and sizes are available in the catalogue,
nine of them relating to “common” types, 13 to “cursive” types and 37 to “fantasy”
types. Upon further examination, we began by identifying and grouping the types
of the same family (of the same design) when only their size and/or weight varied
(variation from the main family design, i.e. normal weight variation, which includes
designations such as “bold”, “thin”, “condensed”, or “italic”, among others). We
tried to identify the names of each type and, in the absence of correct identification,
assigned them names so that they could be distinguished from each other (types “A”
to “T”). In addition to types, five different blade designs are available in the catalogue
(“thin wire”, “half cane”, “2 point black wire”, “4 point black wire” and “spike”),
twelve “stripe” designs and five “cliché” designs. These elements were not included
in our classification as it only focuses on type design analysis.
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Fig. 5 One page of the
typographic catalogue for
internal use of the Confiança
letterpress workshop (image
source the author)

From the analysis it can be concluded that eleven different body sizes are available
in the Confiança letterpress workshop, with four types of 6 points, eight of 8 points,
ten of 10 points, seven of 12 points, seven of 16 points, two of 20 points, four of
24 points, five of 28 points, five of 36 points, five of 48 points and finally two of
10 quads. Point is a measurement that derives from the English metric system and
corresponds to 1/72 inches. The 12-point typographic measurement is also known
in Portugal as “cícero”. Unlike the point that refers to the height of the character,
quads is a measure that “corresponds to the normal width of the body” [12]. We need
to note that this measure corresponds to 8 points in Lisbon and 12 points in Porto
[11, 13].

At a later stage, carried out at the Confiança letterpress workshop, it was possible
to make sure that the catalogue did in fact correspond to the reality of the letterpress
drawers. On the factory premises, other available typographic elements were also
identified, which were never inventoried by the company, namely engraving prints
produced specifically for certain labels and packaging. In addition to typographic
elements, an analysis was made of the existing printers and other machines at the
Confiança letterpress workshop. This information was gathered after the many visits
we made to the factory premises during our fieldwork.
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Still regarding the movable types, in the absence of the correct names of the fonts
included in the catalogue for internal use, we decided to proceed with their correct
identification. We were interested in identifying not only the names of each of them,
but also the year of their creation, their authorship and, above all, identifying the
provenance of the physical elements. In the first phase of the process of identifying
the fonts available at Confiança letterpress workshop, three online applications were
used: “What the font”, “What font is” and “Identifont”. These are applications that
allow one to identify fonts (typography) from scanned images submitted by users.
This is a sometimes automatic process that proceeds from a mathematical algorithm
and/or by answering a series of questions.

Two of these applications proved to be very limiting, even one that could not
identify any of the fonts. However, when some of these applications were able to
identify names, in almost all cases designations by which types are known today
were suggested, not correctly identifying their original names. This is because many
types created throughout the twentieth century were redesigned into digital format at
the advent of the digital revolution. The switch from analogue mechanical systems to
digital technology has dematerialised the fonts, transferring them from the physical
format (lead or wood) to the digital format (computer software). Thus, the above-
mentioned applications attributed the authorship of the fonts to the designers who
carried out this digital process and not to the true authors of the original designs.
The designers who converted the fonts to digital format, in almost all cases, gave
them new names. Further research using search engines on the Internet and through
various websites dedicated to the study of typography revealed the original names
of the fonts.

Later, through a new search for the original names of each of the fonts, it was
found that the authorship of two of themwas attributed to CarlosWinckow, a German
typographer who lived much of his life in Spain where he worked for Fundicion
TipográficaNacional, inMadrid. In-depth research has led us to the 1955 catalogue of
the Fundicion Tipográfica Nacional, digitised in full by Josep Patau (a contemporary
Spanish type designer) and available on his Flickr page [10]. In this catalogue, we
found a very significant number of types available at Confiança letterpress workshop,
concluding that most of its movable types were acquired from this Spanish foundry
(it is also curious that even in the digital age the designation “foundry” is still in use;
therefore, foundry continues to designate companies that design and/or distribute
fonts for computers).

Following the same research methodology, it was found that other types had been
identified as being authored by Dutch type designers who in turn had developed
font designs for the Lettergieterij Amsterdam foundry. The fact that we later found a
typeface of precisely this origin at Confiança letterpress workshop, still packed in its
original box, confirmed this information. In short, with some exceptions, the fonts
at Confiança letterpress workshop have these two origins.

Thus, it can be concluded that the fonts used in the production of Confiança
soap and perfume labels from 1950 (the year of the establishment of the in-house
letterpress workshop) onwards, are essentially of Spanish and Dutch design and
production. Besides these two findings, there was also a predominance of German
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designs. In addition, the fact that some of the identified fonts were created after 1950
leads us to conclude that Confiança purchased movable types after the establishment
of its letterpressworkshop.Obviously, all identified fontswere designed before 1958,
the date of production of the typographic catalogue.

5 Briefing Concept and Activity Report

“The origin of words lies in the gestures of the body. The first fonts were modelled
directly on the shapes of handwriting.However, they are not body gestures but images
manufactured for infinite repetition. The history of typography reflects a continuous
tension between the hand and the machine, the organic and the geometric, the human
body and the abstract system. These tensions, which marked the birth of print letters
over five hundred years ago, continue to energise typography today” ([8], p. 13).

The technical innovation introduced by Gutenberg introduced a mechanical
process in the reproduction of communicative supports. For centuries, the first phase
of the typographic process—composition—was a completely manual process, prob-
ably as lengthy as producing a copy of a handwritten copy. It was the hands of the
printmakerswho, letter by letter, searched for the physicalmovable types in the letter-
press drawers to put them in the intended order. Letter by letter and, consequently,
line by line, this gesture was repeated systematically until the desired composition
was completed. Hands even dealt with the empty spaces of the composition, spaces
that had to be filled with physical objects. Essentially, mechanisation was an attribute
of the second phase of the typographic process—printing. In a time before automatic
printers, it still largely depended on the body gesture needed to exert the press(ure)
printing strength.

The manual nature of the letterpress printing process and also of manufacturing
in general, the precise choreography of the gestures of the workers, the dexterity
found over years of work, give a product unique characteristics. Even today, in some
Confiança product lines, each item is individually inspected and packed by hand.
This manual process is a characteristic that has been around since the beginning of
Confiança, insistent in its resistance even today and constituting one of the main
distinguishing factors of the brand’s products.

The final packaging of certain products thus continues to follow the lengthy and
delicate process of the hands of workers (essentially female workers), requiring tech-
nique, precision and dedication. “Before being involved, the soaps are subjected to
a final check that ensures, among other things, the condition of the soap and the
print quality of both the soap and the packaging” [3]. Manual packaging remains a
trademark of Confiança, properly valued in the catalogues published by the admin-
istration. If these body gestures insist on resisting time, contrary to the tendency to
mechanise the production process, we understand that the gestures of the printmakers
must also be conserved, raising them to the same status of importance.

It was our intention to rescue this gesture, this bodymovement, as well as the value
that the letterpress workshop once had in the history of Confiança. The letterpress
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workshop and the then only printmaker at the factory’s service assumed the central, if
not fundamental, role in the process of developing a new Confiança branded product
within our practical design project.

Starting from a concrete heritage, in this case the internal letterpressworkshop and
all the movable types available on the factory’s premises in Braga, our intention was
to reinvent the Confiança brand memory in contemporary times. Initially observers
of the brand history [4], with this project we also wanted to inscribe ourselves in its
history, not only paying tribute to a graphic legacy that we understand of enormous
value, but also assuming the active role that designers can play in the process of
brand re-evaluation. Designers can (and should) position themselves as agents for the
preservation of industrial heritage, contributing to the conservation of this memory,
which can even be an important factor of industrial competitiveness.

With the clear objective of preserving the graphic memory of Confiança and its
heritage, we intended that this practical project corresponded to an exercise of “con-
tamination” of the history of Confiança. We developed this project in an immersive
logic, approaching pragmatic methodologies that are close to a practice of design
as a service provider activity. As mentioned earlier, in 2013, Confiança’s letterpress
workshop was limited to producing labels with low graphic value, resuming its
production to symbolically less important labels and packaging. As stated before,
we were led to believe that the in-house letterpress workshop could eventually be
shut down as soon as the then only printmaker retired. This situation was due to the
high costs of maintaining the letterpress workshop in operation without the expected
financial return. We were, however, of the opinion that the letterpress workshop was
undervalued and underused.

From dialogues with the administration and the marketing department, it was
found that the letterpress workshop could not produce product labels and packaging
for large retailers. The fact that each label, within the same print run through the
letterpress printing process, has slight mismatches in composition and/or colour,
has led to many lots being rejected by large retailers for the graphic discrepancies,
which are characteristic of the letterpress printing processes. For large retailers, it
is not acceptable for labels of a product lot to be slightly different in colour from
the previous lot still in stock. The administration of the time thus produced almost
all labels and packaging through the lithographic offset printing process to these
retailers.

The product we developed was intended for a segment other than that of the mass
market—the market segment that values the artisanal aspect of the products (some-
times referred as “premium” market). Any graphic inaccuracies resulting from the
letterpress printing process could be seen as an added value by certain customers if
this was properly announced, the same way as hand-packaged soaps are advertised.
In this perspective, the label we presented as a result of our project should not be
exclusively analysed by its final formal configuration but essentially as the formula-
tion of a concept or of a system. We are convinced that the process of repositioning
the Confiança brand in the market also involves the maintenance, recovery and reac-
tivation of its letterpress workshop.With the practical project, the inclusion of a third
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manual/handcrafted moment in the Confiança soap production process was consid-
ered: to the hand finishing and hand packaging of soaps would now be added the
letterpress composition of the label, with emphasis on the fact that the brand values
the authentic quality resulting from the manual touch of its printmakers, promoted
here to the quality of craftsmen (Figs. 6 and 7).

To counteract the habit of using computer-aided digital process,without taking any
of the shortcuts that technology allows today, it was proposed that we would develop
the practical design project on the premises of Confiança letterpressworkshop, taking
the time and effort necessary to achieve an unique graphic design composition, fully
hand-produced. The desired gesture in our process reflects the use of an old technique
that employs manual and mechanical processes. Thus, we spent long periods of time
developing the project in-house with the then only Confiança printmaker, Álvaro da
Silva Gomes.

In an exercise in enhancing the letterpress printing process and reusing existing
movable types, the idealised composition was conditioned by the collection of types
and engravings available. The production of new engravings or other typographic

Fig. 6 The hands of
printmaker Álvaro da Silva
Gomes composing text
(using movable types) for the
intended label (images
source the author)

Fig. 7 The hands of
printmaker Álvaro da Silva
Gomes composing text
(using movable types) for the
intended label (images
source the author)
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elements purposely for thisworkwas not requested, reinforcing the concept of reutili-
sation of existing heritagematerial.Wewere interested in exploring this idea of conti-
nuity of the typographic elements already used in numerous labels in past decades,
but which were then without function or utility.

From the analysis of products from the same category and range in which our
project was intended to be inserted, and from the indications provided by themanage-
ment and marketing department, we found that the mid-range market soaps available
on the market, developed by competing brands, boast graphics whose compositions
are saturated and over-designed, resorting to the abusive use of “fancy” fonts and
usually using glossy and shiny papers. Many of these products can be considered
“pastiches”, as they are not facsimiles (reliable imitations of old designs) nor are they
intended to reflect a contemporary taste. The products whose labels we consider to
be “pastiche” are situated in a kind of limbo, a state of uncertainty—at the same time
of contemporary creation but intended to resemble those produced in earlier times,
without really mimicking the aesthetics of the time. It was our aim to seriously coun-
teract this kind of approach, in which, although it is very recurrent and common, we
do not recognise any value.

The compositionwas therefore intended to be simple and “authentic”. The number
of colours was limited not only by the technique (the management asked us to use
a maximum of three colours) but also to reinforce an idea of simplicity. It was
decided not to use any technical embossing or special colours (such as metallised
or fluorescent ones) so that the subtle feel of the ink feel on the paper—the slight
low relief created by press pressure—would be most highlighted. The use of this
tactile sensation was justified by the following three statements (cyclic triangular
formulation):

• through the skin we feel the relief of the label;
• the label as “skin” of the soap;
• the soap, which in turn comes into direct contact with our skin.

The name chosen to designate the product was “Cento & Vinte” (“One Hundred
& Twenty”) in order to clearly identify its country of origin by using the Portuguese
language (in the same line of thought as the Italian car brand FIATwhich, since 1991,
adopted the name “Cinquecento” instead of “500” for its model in production since
1957—the product is no longer a number, to directly refer today to the geographical
location where it is produced). The fact that the name refers to Portugal, albeit
subtly, reinforces the fact that the product as a whole, with the exception of some
of the raw materials used in the production of the soap, is developed in Portugal. In
addition, the inclusion of the reference “Braga, Portugal”, as Confiança has always
been keen to mention throughout its history, gives a precise sense of place and
locality in an increasingly global marketplace. The name is also an allusion to the
120th anniversary of the foundation of Confiança, as the product would be launched
during 2014. It is, therefore, a celebratory edition as Confiança had done on several
previous occasions—it published a commemorative booklet for its 50th birthday
and launched the “75” soap and cologne in 1969, the year in which it celebrated
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Fig. 8 Various stages of the
production of the “Cento &
Vinte” soap label (images
source the author)

Fig. 9 Various stages of the
production of the “Cento &
Vinte” soap label (images
source the author)

75 years. The edition of the product “Cento & Vinte” would be limited and marketed
exclusively during 2014 (Figs. 8, 9, 10 and 11).

Since both the Confiança brand and the two others owned by Ach. Brito (the
namesake brand and Claus Porto) already produce brands whose labels are “decora-
tive”, our graphic design was based on simplicity in terms of graphic composition.
We used engravings that refer to historical elements, such as the humanisation of
industry, a female image created in 1904; that of the façade of Confiança’s historic
building at Rua Nova de Santa Cruz, built in the early 1920s; and the Confiança logo,
created in the early 1950s. The different lead movable types used in the composition,
in turn, date from 1950, the year of the creation of the in-house letterpress workshop
(Fig. 12).
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Fig. 10 Various stages of
the production of the “Cento
& Vinte” soap label (images
source the author)

Fig. 11 Various stages of
the production of the “Cento
& Vinte” soap label (images
source the author)

6 Conclusions

The label resulting from this practical research project, which would also form part
of the Confiança valuable graphic estate, should not be exclusively analysed by
its final formal configuration but essentially by the formulation and development
of its concept of origin. With this project it was our intention to contribute to the
preservation of the brand’s memory and also to the maintenance, reactivation and
reutilisation of its letterpress workshop. The existence of this in-house letterpress
workshop makes Saboaria e Perfumaria Confiança if not a unique case, undoubtedly
a rare case in the industrial Portuguese panorama in the twenty-first century.

However, the resulting project formulated from the concept developed did not
have the expected effects on the company’s management. Not only was the product
(here seen as a prototype) not launched on the market, but also the reactivation of
the letterpress workshop did not take place. Contrary to our beliefs, the letterpress
workshop was later dismantled as a result of the sale of Confiança by the Ach. Brito
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Fig. 12 The final result of the “Cento & Vinte” product (image source the author)

group to a company of the same sector in 2019. Regarding our case study, we came
to conclude that corporate business culture is highly linked to logics of profit, not
valuing the experimental and speculative characteristics in which the discipline of
design oftenwants to be registered.Wemay conclude that some Portuguese historical
companies, while recognising their longevity as a distinctive factor in relation to
their counterparts, do not yet recognise the importance of incorporating a “design
laboratory” component into their DNA that would enhance their heritage.
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The Influence of Feminism
on the Development and Branding
Strategies of Fashion Brands

Camila Lamartine and Liliana Ribeiro

Abstract Fashion and femininity have always completed each other. The fashion
industry has been more connected with woman since she entered the labor market.
The end of the hoop skirt, the first Chanel pants, Saint Laurent’s Tuxedo, Quant’s
miniskirt, until more recently, a T-shirt with the slogan of activist Chimamanda
Adichie, “We Should All Be Feminists,” for Dior, turning to apparel as an ally of the
feminine evolution. Considering the relationship between fashion and feminism, this
paper aims to discuss the influence of the feminist movement in the development of
branding strategies in the fashion industry, presenting feminism as a social-political
movement and brand equity as a post-purchase relationship. The present study was
developed through a mixed methodology, where questionnaires had open and closed
questions, to obtain quantitative and qualitative data, thus analyzing the consumer
and fashion brands as social agents. This study becomes relevant since it deals with
feminism as a political and cultural ideological movement that has broadly emerged
in the last years in the field of fashion. Besides, it helps to uncover new loyalty
relationships that brands are building with their customers. Thus, from the concept
of glocalization, it is possible to translate and unite in communicational tools the
brand and consumer thinking, to achieve a true social transformation.
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1 Introduction

Women have never been as active in society as they are today. They set aside the
domestic function—which still performs as if it were a part of their own DNA— to
take the streets, the politics, the education and the labor market. According to the
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report “Social and Employment Outlook in theWorld: Trends forWomen 2018”,1 the
overall female labor force participation rate was 48.5% in that year. They are increas-
ingly recognized and certain in understanding of their rights. However, equality is
still a utopia that seems distant in the eyes of the so-called minorities— despite the
numbers expressing the contrary. In the case of Portugal according to the report of
the Contemporary Portugal Database, PORDATA, 56% of the Portuguese population
is female.

Due to this isonomy—which allowswomen an identity antonym to fragility— the
social movement called feminism appears relevant. It resurfaces with new connota-
tions beyond an organization, but as a philosophy that fits in politics and culture,
seeking the equality of rights between women and men. Besides it defends the
end of a society based on patriarch— a social-political system that is structured
by male supremacy from “the historical seizure of power by men who appropriated
the sexuality and reproduction of women and their products.” (Reguant 2001 cited
[8, p. 15]).

Driven by feminist movements and going beyond a mere trend, the impact of
feminism in fashion has raised issues such as the objectification of the woman’s body
and imputed sexism in clothing, for example. This phenomenon can be explained
because fashion generally turns to the female public and is characterized, as Duarte
[5] explains, as a result of the manifestations of life in society, being fostered by
the social context. Due to its critical and destabilizing potential, fashion was able
to break patterns of representation by proposing various conceptions of subjectivity
[10], including how brands dictate their ways within the fashion industry.

Branding is an essentialmanagement strategy to establish the relationship between
brands and their audience since it leads them into people’s daily lives giving and
allowing more notoriety [3].

The present study focuses on fashion brand and consumer relationships estab-
lished by branding communication and considering feminism in the contemporary
Era as a political and ideological movement. Moreover, branding equity is presented
as a key piece in brand identity construction. Thus, the objective is to discuss how
the development of branding strategies by fashion brands is influenced by feminism,
since it is through them that the consumer establishes a relationship that goes beyond
the traditional sell and buy transition.

1 https://www.ilo.org/global/research/global-reports.

https://www.ilo.org/global/research/global-reports
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2 Context

2.1 Branding

The emergence of the brand in its conceptualization dates back to Antiquity [15],
where it was noticed the interest in knowing the origin, the production of a particular
piece and the classification as useful or worthless, beautiful or ugly, and so on.

A brand is, therefore, something that is always cyclically under construction [15],
representing what the company does and its customer’s perception of it. The brand
surpassed the mechanical field of production, object by object, becoming, thus, a
personality immersed in people’s real-life [2].

Healey [9] says that branding is a form of conflict between the producer and his
consumer seeking to define what the brand is, what promise and what it wants to
convey. “The brand, therefore, has to see how customers perceive the things they
buy; it is not simply a feature of certain industries.” [2, p. 2].

Since the beginning of nineteenth-century, consumer consumption has undergone
a significant change. Possess just to possess is no longer the main reason for a
purchase, especially when it comes to products that are generally not considered
essential. The way of buying and form of relation with the desired object, and more
than that, how to become related to the product brand, makes branding a key tool
when inserted in a competitive world. “Branding is the art of creating trust; with
confidence on the agenda, brands cannot be far behind.” [23, p. 9].

Branding creates value-added personalitywhenmore than ever a brandmust adapt
to the constant changes of its consumers. Thus, knowing who your target audience
actually is, knowing what this person feels and thinks, the brand can position itself
by creating loyalty beyond the purchase.

Within a brand, the value of what it conveys to its consumer is one of the most
important points to analyze. This is what makes brand equity one of the key concepts
of branding because it allows consumers to synthesize the value experience based
on the brand’s history and what it targets in the future [21]. Therefore, brand equity
becomes the result of the reinforcement of brand assets and the efforts involved
in their construction [11], i.e., the sum of brand value plus the value added by the
consumers.

In brand equity, a brand’s identity is the part that aims to make it recognizable and
identifiable, making it more attractive to its consumers. For Kapferer [11] there is a
huge difference between identity and brand image—being the image the reception
and the identity the emission. One can only happen after the other is assimilated and
understood by its recipient.

Consumer interpretation is the differential and most important factor for Keller
[12]. The author developed the Customer-based brand equity (CBBE) model that
presents techniques and practices to influence the consumer behavior based on the
understanding of customers’ desires and needs in order to please them, so that they
do not feel the urgency to search for another brand.” The power of a brand lies in what
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remains in the minds of its consumers” [12, p. 49]. It is, therefore, the knowledge
that the brand has about its user response to the company’s marketing strategies [12].

2.2 Fashion

Starting from the sameneed for identification and communication, expressing oneself
ismore than intrinsic to the human being. Clothing also has expressed the connotation
of segmentation between social classes, characterized periods, and continues today
being a social mark of personal definition. However, according to Lipovetsky [13],
fashion is not something encompassing all civilizations, it is something that emerges
with the advent of conceptions of civic organization, something belonging to the
modern western world.

Duarte [5] notes that fashion should be viewed as a “manifestation of life in
society”, based on a daily analysis that takes into account the immersion and inter-
ference of space and time, as corroborated by Palomino [19] when defines fashion
as a “system that accompanies clothing and time, which integrates the simple use
of clothes in everyday life with a larger, political, social, sociological context.” [19,
p. 3].

In the sociological context, clothing appears as something that defines us before
society [5]. It is a kind of self-affirmation, thus marking the position of men and
women in society, as did the bourgeois novice to stand out and establish themselves
in mercantile cities.

The functionality of fashion stands for Miranda [17] as a kind of personal identifi-
cation since it functions as a social tool. The growing individualistic atmosphere has
placed men and women in a narcissistic process due to the search for the meaning
of symbols and signs endowing them with logicality.

Human behavior has changed with modernity and postmodernity. Globalization
has, on the one hand, narrowed borders and minimized differences, on the other
hand, it has encouraged the individuality sought of human beings to be even deeper
[17], even in the sense of a group distinction. This eventually characterizes fashion
consumption as a paradigm, especiallywhen it turns tomass consumption, and cannot
infer structural separation between what it calls mass culture and elite culture [7].

The role of men and women in society has changed, and with that, their role as
a consumer [22]. Society becomes to be based on symbolic consumption, on the
representation of the connotative meaning of the object, and therefore the need to
consume, since consumption assumes the role of identity synonym [22]. Lipovetisky
[13] states that the purchase will be defined by the reason of the sign exchange value,
which in turn defines the emotional character of the fashion consumer’s behavior
[21], linked to the feelings to which it emerges in the subconscious mind.

For Miranda [17], symbolic consumption is something characteristic of fashion
brands, as they are associatedwith personality acquiring visibility. The differentiation
sought by individuality requires variability and personalization concerning the usual
product extension. A fashion brand is cheered and then consumed to the extent that
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it is endowed with an emotional atmosphere by subjecting the consumer to it, even
before the purchase. The pleasure of owning what the piece represents as sensory,
emotional, and aesthetic qualifications constitute the emotion that resides in having
[21].

Fashion consumption then becomes rampant due to all of its aforementioned
components that force the consumer into this endless “race”. Svendsen [22] criticizes
this system and says that perhaps the race will comfort us because change is always
constant and satisfaction increasingly distant and unreachable—defining what is
present in the social context.

2.3 Feminism

When speaking about society, we must be aware of the subjects we are looking
into and the movements to which they are included. According to the Dictionary of
Sociology (1990), a social movement is what comes from the collective objecting
by its nature to the establishment of a new order of life. The emergence of new
social movements, such as the regionalist and the feminist movement, are direct
consequences of the popular rising that occurred after the Industrial Revolution.

In this sense, feminism is a social, political, and cultural movement that, by defi-
nition, seeks gender equality and rights equity based on its critical and emancipatory
character [8].

Therefore, feminism can be defined as the women’s awareness—as a human
collective—of the oppression, domination and exploitation of which they were and
are submitted, as the object of men’s collective within the patriarchy, and its different
historical phases. It is a movement that searches for freedom of sex, and all the
society’s transformations that are necessary for this purpose [8, p. 12].

Castells [4] identify feminism as a practical movement that acts from multiple
discourses in defense of women’s rights, framed as human beings and not being
a constant objectification. “There is, therefore, a common essence underlying the
diversity of feminism: the historical, individual or collective, formal or informal effort
to redefine the female gender in direct opposition to patriarchalism.” [4, p. 212].

According to Miguel and Biroli [16], the focus on the feminist movement on
gender inequalities is a potential way to open a new (and broader) configuration
of democracy that aims to a more effective way of building an egalitarian society
through the structural combat of the various forms of inequalities. This is what makes
feminism—beyond ideology—a commitment to society’s deepest social change.

Ever since it was recognized as a movement, feminism has opposed physical and
psychological dependence on men, imputed by a patriarchal society, in pursuit of
legal, intellectual, economic, political, and of course social equality.

Perrot [20] states that the feminism movement behaves as a succession of various
waves, spearheaded by the struggle over gender inequality during the nineteenth
century with the right to vote. Already in the twentieth century it demanded female
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liberation through the Women’s Liberation Movement (WLM), facing a confronta-
tion for the right to know, the right to work, to have a salary and citizenship
(understood as civil rights), and also to have autonomy over their own bodies.

Feminism, therefore, is immersed in diverse social organizations on several fronts,
engaging with each other, agreeing or not, but always dealing with women’s rights.
Thus, feminist movements have gained international visibility and action—including
in the United Nations (UN)—in order to discuss gender issues and assure the
development of public policies for women.

According to Valente [24], feminist movements can be considered the most
significant revolutionary phenomenon of the twentieth century because of how they
broke certain paradigms in a deeply authoritarian and exclusionary political culture
for women and other minorities. These movements question deeply about human
relations and the socio-political, economic, cultural, and even sexual contexts.

The feminist struggle persists daily, as does the discrepancy between the legal
equality that is obtained by the laws and supposedly guaranteed to women, and the
practice that is found and faced daily in contemporary society, especially concerning
socioeconomic terms. However, more plural and articulate, the feminist movement
joins handswith otherminorities, thus achieving an evenwider range of people, coun-
tries, and supporters, dealing with issues such as harassment—moral and sexual—
prejudice and wage equity, aiming that democracy stands for a society of limited
liability in the credible demarcation between what is public and private.

3 Methodology

Considering the power of branding as a factor of differentiation of a fashion brand,
also understanding that fashion is cyclical and momentary, this work wanted to
analyze if and how feminist movements had and have the power to influence brands
strategies. For this, a mixed interventionist approach was used. The mixed approach
allows qualitative and quantitative research to be parallel and complementary [18].
The choice of the mixed approach is conceived by the need to understand both agents
of the buying process, the consumer and the brand itself.

For this purpose, questionnaires were developed using Qualtrics platform. Before
the application and dissemination of the questionnaires, a pre-test was conducted
with 65 respondents over seven days at the beginning of March 2019. The goal was
to assess the response time and the effectiveness of each question, aiming to verify
if these questions were reliable, valid and operational—fundamental elements in the
structure of this type of research [14]. After analyzing these results, it was observed
that it was necessary to reformulate the survey and add two more questions in order
to understand the consumer’s perception of the brand.

A survey with the purpose of collecting quantitative data was directed to the
consumer, and distributed through social networks—Facebook, Instagram, What-
sApp and even by email. It was held online on the Qualtrics platform from April
5, 2019, to the 20th of May of 2019. The survey was projected to select fashion
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consumers, looking beyond their answer about a brand of their own choice, and then
presenting the feminist movement as a social movement that, in the respondents’
conception, could become a social trend linked to fashion. Alternatively, feminism
could be interpreted as something that fashion has “appropriated” concerning society,
thus qualifying the consumer’s perception of brands in general—whether they buy
themor not, and how. Furthermore, was also an objective to evaluate if, in participants
view, the women’s movement has interfered—or not—in their purchasing decisions.

Portuguese fashion brands were the object of qualitative analysis. They were
previously contacted by email, when identified the research method and considered
the possibility of response. Surveys with open questions were created and shared
through the Qualtrics platform and made available from April 15th until May 27th,
2019. The brands contacted had no distinguishing factor, except being Portuguese.
Was analyzed how the fashion company’s brand perceived the idea of women within
the industry, the issue of the feminist movement as something to be worked on by
the brand and what this relation would be like in a future perspective. The inquiry
was addressed to the creative director of the brand or the one who considers itself
responsible for the brands’ communication—not being included here communication
agencies or brand representation—i.e., the answers were given by people who are
actually inside the company, and represent creation and communication, translating
what the brand takes for branding, for DNA, and of course for itself.

4 Results and Discussion

The closed-ended questionnaires for quantitative analysis yielded a total of 122
responses. However, within the perspective of completing the survey, 110 responses
were considered valid. Most respondents were female, representing a total of 82.7%,
to 17.3% of the male audience, with the most relevant age group from 26 to 35 years,
followed by 18 to 25 years, 49.4%and25.9% respectively.Most respondents consider
themselves fashion users, taking an interest in clothing, footwear and accessories,
where 69.38% often shop at the same websites and 21.4% say they are loyal to them.

Regarding the fashion brand’sDNA—i.e.,what the brand shows in its construction
and also in its communication activities—such as social networks, advertising and
direct contact with the consumer—48% of people answered that they consider the
brand’s identity a determinant factor for purchasing. While 33.7% were indifferent,
and 18.4% said they did not care about the instructive values of the brand. This
data reaffirms the need to build good branding strategies because, as Aaker [1] says,
with this strategy the brand can first genuinely identify its target audience, secondly,
establish a relationship beyond purchase with the consumer, and in the end, retain it
for future purchases.

To know the consumer’s perception of the influence of feminist movements on
fashion, six questions were made, starting with the inquiry if the feminist statement
would be just a trend. Thus, through objectivity, as explained by Markoni & Lakatos
(2003), measurable data captures make room for a possible generalization of results.
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It was found, therefore, that 84% of respondents believe that in fashion the consol-
idation of women as a spokesperson in the pursuit of the imposition of their rights is
not a transitory thing, but something that is here to stay, as opposed to the minority
who considered the transient assertion, totaling 16%. It is clear for popular culture
that the idea of a more popular feminism is an ongoing phenomenon that is not only
theoretical, since it can be measured rationally [18].

Most respondents also realize that there is a certain influence of feminist move-
ments in communicating fashion brands, either as they present themselves on their
profiles, or as they communicate strategically on their media and communication
channels. 32.1% states that they see a moderate amount of this influence, as opposed
to 7.4% who says that they do not perceive any sensitization. This confirms what
Duarte [5] presents as an expression of life in society, i.e., fashion in general. It
translates the atmosphere of contemporary times.

Regarding the influence of thesemovements on the consumer’s purchase decision,
there is a clear draw on those who consider themselves heavily influenced and those
who do not consider themselves influenced at all, both by 25%. Near this number,
22.5% said they perceived a moderate amount, 21.3% perceived it slightly, while
only 6.3% considered themselves very influenced by the movements when making
a purchase.

How the brand represents women in their communication media is marked as a
decisive buying factor for 33.8% of respondents who considered it very important,
followed by 23.8% who considered it slightly influential, 15% considered it largely
influential, 13.8% indicated it as a moderate amount of importance and 13.8% do
not consider the empowered representation of women to make a purchase decision.

Concerning fashion, 50.6% believe that there is a possibility of fashion becoming
more feminist, however, there are doubts. 43.2% said yes, and only 6.2%disagree that
fashion and feminismwill still have a long way to go, which goes against what author
Pamela Gibson (Quoted by Duarte [6]) says when she declares that feminism and
fashion live a constant struggle, infrequent turnswith no possibility for reconciliation.

It was still necessary to understand whether there was any relation between the
answers and the fact that the respondent identifies themselves as a feminist since this
was not a criterion of incidental distinction. Therefore, of all respondents, 72.84%
describe themselves as feminist people, as opposed to 27.16% of respondents who
do not call themselves activists in this way. This great number of self-affirmations is
made possible by feminism acting in many quarters, being syncopated and resurgent
[20].

The above data generally reveals that consumers perceive the influence of feminist
movements on fashion brands, either through their products or mainly through their
media. For them, feminism is something that will remain as a trend, increasing future
buying intentions concerning the brand’s interpretation of the image of women in
their communication vehicles.

The qualitative survey for brands was first made available via email with a link to
the Qualtrics platform. 74 Portuguese fashion brands were contacted, resulting in a
total of 16 answers, with 8 valid answers from David Pereira, Katty Xiomara, João
Sousa, Meam, Ariev, Josefinas, The Co.Re and Susana Bettencourt.
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All brands chose to answer the questionnaire without the physical presence of
the interviewer, alleging a lack of time and inadmissible appointments. However,
since the questions were open-ended, they were comfortable explaining, in fact,
their opinion without previously stated assertions. The questionnaire construction
and the respondents answers were done in Portuguese, but translated to English to
the purpose of the present paper.

Regarding the perception that brands had of women in the fashion industry, there
was a conceptual difference between respondents. The view of women in fashion
was seen as something objectified by some: “in general, similar to the image that
society has, i.e., as something sexist”, and still “futile and unimportant”. However, in
counterpoint, the female image associated with independence and trust is understood
by some: “Right now, the fashion world is taking women to many levels”, placing
them “always ahead of men”. In general, although fashion has been “cruel” in terms
of beauty standards, between thinness and the eternal pursuit of sensuality, there is
a social change fostered by the view of woman as a driving agent, as we can see:
“Before the image that was sold was the sexy, thin and tall woman and nowadays we
see many campaigns in which the focus is the identity and strength of the woman.
What women increasingly want is independence, they look more at what they want
and need when women were once born to serve the family and to ignore their desires
and dreams.”

Regarding feminism, it is clear that most respondents do not know how to name
or describe, and still discredit its strength as a social movement, arguing that the
struggle should be about equality: “I don’t believe in feminist movements. I think
women are very capable and it is up to each of us to ensure respect and the fight for
the rights that assist us […] feminist movements tend to focus on ancillary themes.”
And also: “Gender equality will be the most important aspect in fashion, because
a woman viewed as equal as a man means the world is balanced.” This perception
contradicts what Garcia [8] establishes as feminism, since this would be a social
movement that encompasses the political and cultural areas, seeking in its definition
gender equality, thus not having a dissociation between such movement and what
respondents perceive as equality.

In contrast, some recognize the importance of the cause: “These days, I think the
most mediatic movement was undoubtedly the MeToo that transcended the feminist
frontier.”. Concerning design influence, they consider feminism a milestone: “In my
SS18 collection I was inspired by Amelia Hart, who was part of the beginning of
the Suffragette movement and the first female pilot to cross the Atlantic […] Also
in SS19 I spoke of Resilient individuality and acceptance of the human being as
a whole.” This corroborates with the premise that “body liberation is fundamental
because society tends to create stereotypes that we, as designers, can and should
try to break.” And also: “Today having a feminist voice is easier, but perhaps less
serious, because in many cases a woman thinks she already has everything she wants
and is entitled to because she wrongly puts a negative weight on the word feminist,
connoting competitively or with a need for higher quality women than men.”

There is, however, some uncertainty regarding the ability for interference and
association between the above movements and the consumer, however in the fashion
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industry “the most relaxed and extravagant pieces, not in the sensual sense, have
been gaining more expression. Women no longer just want to show the body but show
that they are much more than that”, which can be considered a certain influence,
because as Svendsen [22] explains, society now has symbolic consumption as a
kind of foundation. Additionally, because of this there is a need to consume, since
consuming assumes an identity character.

Brands were also asked if they, as members of the fashion industry as producers,
considered that the ascendant female statement is merely a trend or something that
will stand, and whether the questions raised by feminism should be discussed within
fashion. In response, all brands believe that this new perception of women is some-
thing that is here to stay and that should be worked within the fashion market, as
this is “very woman-oriented […] the discussion has to be raised here too.” And
also: “Female affirmation is not a trend but a necessity. The standards of society are
different, and they are no longer going back.”

Regarding the influence of these movements with the branding strategies, it was
questioned if the brand went through any adaptation process since most people
considered feminism as something divergent from a trend. However, most respon-
dents said they had not developed any changes in brand communication, and those
who passed through changes in the past considered that this assumption is already
an intrinsic part of brand DNA. A respondent said: influences existed “through my
life rather than outside tendencies. However, everything fits perfectly.”. And yet,
regarding the likely impact of these movements on the brand’s behavior towards
its audience, most respondents may identify but are unsure, while the other vast
majority described the effect these movements have had on communication with
their consumer as certain.

Finally, intending to verify if fashion—as an industry—will become more femi-
nist, since there is agreement on the permanence of female affirmation in this atmo-
sphere, most of the interviewers have doubts about the future of fashion. 57.8%
answered the statement as “perhaps”, while 42.2% answered affirmatively the same
question. One said: “I think the world will be increasingly genderless and unprej-
udiced. This is the future we all need.”, as Castells [4] points out concerning the
changes that must be signed in society regarding values, dogmas and ideals, as they
have lost their legitimacy due to the social changes arising from feminist struggles
that can increasingly embrace and aggregate people that are not represented by the
current society.

5 Conclusion

In this study, feminismwas presented as an ideological socialmovement that has links
with fashion and branding. We have tried to understand to what extent this ideology
can influence the branding strategies of fashion brands in Portugal, considering both
the creators and the consumers.
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As saw in the references reviewed, feminist movements play a key role in the
struggle for the affirmation of women’s rights. Thus, the research was developed
based on this idea. The objective was to collect data on the perception of individuals
as consumers of fashion and social agents. The data gathered expressed consumer
loyalty to brands, but, above all, the attention to the role attributed to women within
the fashion industry. The new consumer— more aware of their purchasing power—
is also concerned with the brand identity and therefore considers the way it is built,
namely in terms of the values that underlie it.

Regarding fashion brands— even though divergent positions have been identi-
fied— this study can conclude that is not yet evident a direct influence of feminist
movements on the way brands relate to their audiences. There is, however, a growing
concern about the subject within the industry.

The data collected also allows understanding that the way we look at brands in the
Portuguesemarket is changing thanks to greater social openness and disintegration of
prejudice and stereotypes. Brands recognize and consider positive the way women’s
image has changed within the fashion industry, attributing this paradigm shift to the
power women have gained in society in the last years.

Despite this recognition, it appears that the awareness of feminism is still slightly
present in brands. Most of them address gender equality issues, but dissociate this
concept from feminism, ultimately giving the idea that feminist movements go on a
distinct path. Thus, it seems that there is no understanding of feminism as amovement
that seeks equality and equity, ideas that are categorically at the root of the concept.

In general, it can be concluded that the affirmation of feminism by fashion brands
is not a trend, but a long-term phenomenon, which will eventually define the industry
itself. In this sense, both the brand and the consumer tend to be increasingly concerned
with the representation of the image ofwomen in communicationalmedia.As a result,
we will attest a gradual interest as well in the brand identity and branding that joins
the feminist and fashion elements.

The link between branding, fashion, and feminismmust continue to beworked on,
as there is still a long way to go before brands can establish a direct relationship with
consumers concerning the values they uphold. If consumers are increasingly aware
of societal problems today, fashion brands will only be able to connect with this
audience if they too embody these concerns. Feminism is an example of a movement
that, as part of consumers’ lives, cannot be ignored by brands, but rather must be
worked on by them.

Future research should focus on exploring the development of feminism within
fashion brands, its conception as a transformative agent of sociability, and aspects
related to purchasing relevance. From another perspective, it would be interesting to
compare female and male consumers, in order to analyze the differences in customs,
values, interests, thoughts, and of course, buying processes.

Given the relevance of feminism in the social and academic fields, focusing on this
duality of fashion brand consumption can stimulate the development of other work
in the areas of communication, branding, marketing, fashion, and gender studies.
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Moving Pictograms

Maria Diaz, Carlos Rosa, and Liliana Faria

Abstract Although pictograms and motion are part of our day-to-day life, few are
the examples that tie these two topics together. The aim of our study in connection
with information design was to examine the significance of addingmotion to a reality
that is seen as being chiefly analog. Based on theoretical concepts, case studies and
the results of field research that included interviews, surveys and focus groups, we
developed and tested speculative propositions for adding motion to thirteen AIGA
system pictograms. The research findings have led us to conclude that the introduc-
tion of motion could be an important contribution to facilitate the interpretation of
pictograms and to enable them to develop in others ways, for example, to encourage
civic behaviour, enhance the content of a message and to create emotional ties. We
witnessed with this research that moving pictographs are better to decode, when
compared with static pictographs. We achieved this result by comparing the orig-
inal AIGA pictograms with a modification that we applied to the same pictograms
in order to add movement. The results are extremely relevant, because satisfaction
rates are quite high, as care was taken to conduct interviews and focus groups with
designers and non-designers.

Keywords Pictogram · Information design ·Movement · Communication · The
AIGA system

1 Introduction

Pictograms are concise, condensed and schematic forms that were first used in pre-
historic times to identify, graphically, and unequivocally, different actions, processes
and activities. They should not require any text to be decoded, because if they do
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then their function is no longer relevant [9]. The word ‘pictogram’ derives from the
joining of the words picto and gram, meaning “the painted image” and “message”,
respectively. This term competes with the word’s ideogram and icon [2].

Information design is divided into three areas: complexity, interdisciplinary and
experimentation [10]. Several authors before and after Schuller also addressed the
role of information design and contributed to distinguishing this area from all others.

Considering complexity, information design can thus be seen as the transfer of
complex data to a two-dimensional representation, with the aim of communicating,
documenting or preserving knowledge. It dealswith the relationship between facts, in
order tomake their interrelationships understandable, offering information in a trans-
parent way, eliminating uncertainty. The creation of “meanings of complex informa-
tion” is a task that requires information designers to take a systematic approach
to the project, combining analytical, editorial and graphic elements [10]. Regarding
interdisciplinarity, information design involves an interdisciplinary attitude, since the
contribution of external people ormarginal scientific areas to this field ended up influ-
encing this territory, even ending up inventing new methods of visual representation,
such as animation for example, which is explored in this research. This concept of
interdisciplinarity is reinforcedwhen it is observed that information design combines
the benefits of graphic design, 3D, digital media, cognitive sciences, information
theory, cultural sciences, and, as we can observe in this paper, animation. Interdisci-
plinarity is the synthesis of different partial aspects and not their juxtaposition. The
information design discipline has its roots, among others, in information theory and
the psychology of perception and is therefore a combination of research and design.
Information design encompasses a third competence (alongside complexity and inter-
disciplinarity), experimentation. Therefore, technical and graphic archetypes are an
important part of the design repertoire; added to the need for clear objectivity, they
are often indispensable in defining information design solutions. However, it is often
the case that in some cases the representation of solutions is quite subjective, and
the aforementioned archetypes do not achieve their purpose. And we believe that
movement can help, because it improves the relation between form and meaning.

So, with the analysis of formal elements that generate meaning in images,
animation combined with graphic discourse improves decoding the messages.

While today information design cannot be defined as an independent discipline
and is far from being admitted as such, in visual communication it already stands
apart from other disciplines [9].

The interest in incorporating motion into pictograms is owed to the fact that
twenty-first century is characterized by technologies andmotion, although pictogram
representation is still predominantly fixed. We know that technology plays a
determining role in people’s lives, increasing the presence of the digital and the
disappearance of the analog.

According to Barnés [1, p. 41], a static or fixed image conveys its contents and
meaning in a static way, that is, without any movement. This image can be seen for as
long as one wants or needs to interpret it. A static image, however, can be dynamic,
in other words, even if it has no movement and consists only of a ‘frame’, it can
convey movement or dynamism.
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The function of some pictograms, however, even if they lack movement, is
precisely to give the idea of motion, that something is moving.

As regards to the motion image, Barnés [1] defines it as images that move one
after the other at a specific pace.

Two key concepts should not be mixed up: “motion image” and “movement-
image”, both of which are mentioned by Deleuze [3]. When we refer to “motion
images”, they are obtained through people or things that move, whereas “movement-
images” are created when the movement is obtained by moving the camera and
through the movements that are created during editing, that is, whatever shows in
the picture can be static.

Rancière [8] gave his summarized and objective definition of Deleuze’s
“movement-image” [3], arguing that the “movement-image” is an element that forms
part of the natural chain created between various images.

Zunino [12] refers that Bergson explains the relation between action and move-
ment by assuming that the origin of awareness is the movement itself, and that its
function is not to represent things or objects, but rather to group all the moments
while it lasts and to make important and significant progress. Each separate image,
that is, static image, shows a framework that is specifically created and defined as
an art, since all the parts that form a group have to be chosen in order to create the
desired framework.

To createmovement in pictograms, we usedDeleuze’s [3] editing technique, since
pictograms are static fixed planes, and we edited several sequential planes to create
movement.

The aim was to start from two or three complementary forms of a pictogram and
create “movement-image” to effectively convey the “thing”/image/message of that
pictogram.

So as to increase the knowledge of the nature of pictograms, the main aim of this
empirical study was to explore the adding of motion to pictograms and to assess the
possible gains resulting therefrom to real life situations.We have posed the following
question: “How does the adding of motion improve the decoding of pictographic
information?”.

More specifically, the purpose of this empirical study is to:
Assess whether there is a need to graphically update all/some of the pictograms

chosen for the project;
Analyse the need to simplify all/some of the chosen pictograms;
Check that all chosen pictograms can improve the understanding thereof with the

adding of motion.
Since this is a first approach to the topic, we chose to base our work on a specific

case study, namely the AIGA pictographic system, which is not only a worldwide
reference that offers a broad variety of pictograms, but is also associated to transports,
a relevant sector in pictographic communication.

Of the 34 pictograms that form the AIGA system we only chose those that
depicted the human form, because besides being a sufficient sample size, 13 different
pictograms, the sample included the most relevant pictograms for the intended
objectives (Fig. 1).
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Fig. 1 Definition of the pictograms of the AIGA system

Our theoretical search allowed us to identify the best approach for producing a
system of pictograms with movement.

Based on the results achieved in the three first phases of the empirical inves-
tigation—interviews, surveys and focus group, and on the study of real cases that
could be a source of inspiration, we carried out thirteen movement introduction tests,
one for each of the thirteen pictograms under study. We then tested the propositions
developed in a fourth phase, through interviews.

Taking account of the above, the aim of this study is to contribute to a reflection
and possible development of current pictographic systems, exploring new conceptual
forms through the introduction of movement.

2 Methodology

To achieve the objectives outlined, the research plan developed along four main
phases, following an applied research method—action, to generate knowledge that
can be applied in practice. This is a quasi-experimental and exploratory study, consid-
ering that it is a first approach to the topic and our intention is to know the facts and
phenomena related to the problem under study and that the research variables were
not manipulated or changed [5].

In the first study, data was collected from participants not in the design area, as
we hoped to find out how the chosen pictograms are interpreted by people who are
not conscious of design issues, even though they use most of those pictograms on a
daily basis or frequently.

The second consisted of collecting data from participants involved in design.
Unlike the first phase, our aim was to examine the most sensitive side of graphic
issues and image of the pictograms, and to compare their interpretation with that of
the first phase group.
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A focus group was organized in the third phase, in which we sought to analyse
the issues identified as being the most relevant in the previous phases and to discuss
possible solutions to those issues. The focus group consisted of representatives of
the groups involved in the two first phases.

In the fourth phase, we again collected data from participants not in the design
area, the aim being to assess the proposed pictograms with movement done in the
project compared to the original pictograms.

2.1 Measurement Instruments

Different methods were chosen for data collection according to the target audience
and the study phase.

During the first and fourth research phases, we interviewed people not in the
design area and a second phase took place concurrently with the first phase, which
consisted of a survey to people exclusively in the design area. Once the results for
the first and second phase were obtained, a focus group was arranged for the third
phase involving people in the design area and outside this area.

The interviews were semi-structured, taking into account that not all questions
were closed-ended questions, allowing the interviewee to give his/her opinion and
thoughts.

Data from the interviewees were analysed through content analysis, which,
according to Bardin (2009), consists of a number of communication analysis tech-
niques and uses systematic and objective procedures to describe the contents of
messages [4].

The same script was used for all interviews, which examined the thirteen
pictograms of the AIGA pictographic system chosen for the project.

The questionnaire was the measurement instrument used in the project’s second
phase to collect information frompeople in the design area, including design students,
teachers or designers.

We chose to conduct a direct survey through an online questionnaire, so as to
enable an efficient and effective data collection.

In the third phase, the focus group participants gathered for a round-table discus-
sion of the topic and the most relevant results obtained in the two previous phases
(phase one and two). The study was conducted in Lisbon, between Nov. 2017 and
May 2018.

2.2 Samples and Data Collection Procedures

A non-probability sampling method was used in the research, typical of exploratory
studies, for a cross-sectional time span.
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Table 1 Characterization of participants in phase 1 of the empirical study

Table 2 Responses by participants in questionnaires

Table 3 Responses by participants in the focus group

Table 4 Characterization of participants in phase 4 of the empirical study

Both the larger samples, used in phases one, two and four, and the sample used
for the focus group were intentional samples, since the participants were chosen
based on the probability and existing conditions for them to accept being part of the
research (Tables 1, 2, 3 and 4).

2.3 Suggestions for Motion Pictograms

After analysing the results obtained in the three first research phases, we went on to
applymovement to the pictogramsbasedonDeleuze’s concept of “movement-image”
[3], a process that can be done through editing, that is, linking the various planes that
work as static planes on their own, but when joined together create movement.

Initial sketches were required to see which solution was more appropriate and
effective for each pictogram, based, as much as possible, on the current version
of AIGA’s pictogram. Where we found that it was more difficult to interpret the
pictogram’s message in the three first phases of the research, changes had to be made
to the original pictogram.
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Fig. 2 Suggestion of frames for the ladies WC pictogram

Fig. 3 Suggestion of frames for the men WC pictogram

Where the use of colour is concerned, taking into consideration the preliminary
and non-exhaustive nature of the study in question, we chose to do all sketches in
black and white. However, colour can be applied to any of the hypotheses.

In pictograms “WC Ladies” (Fig. 2), “WC Men” (Fig. 3) and “WC” (Fig. 4), we
added only one more frame characterized by a movement that can help convey the
idea of “when you have to go to the toilet/need to use a toilet”.1 In these examples,
the introduction of movement was explored to enhance the message of the context
to which the situation refers, humanizing and creating an emotional link.

In the pictogram for “Baby changing facility” (Fig. 5) we also added just one
frame to enhance the message of the action it aims to convey.

1 The movement introduced in the second frame of this pictogram was inspired on the pictogram
representing the ladies’ toilet (WC) at the Alegro Alfragide Shopping Centre, which shows that
same movement.
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Fig. 4 Suggestion of frames for the WC pictogram

Fig. 5 Suggestion of frames for the diaper pictogram

As regards the “Waiting Room” pictogram (Fig. 6), we chose to increase the size
of one of the elements (clock) and to create a sequence of five frames.

As for the “Drinking Fountain” (Fig. 7) and “Rubbish Bin” (Fig. 8) pictograms,
the aim of introducing movement was to explore the association of a correspondent

Fig. 6 Suggestion of frames for the waiting room pictogram

Fig. 7 Suggestion of frames
for the drinking fountain
pictogram
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Fig. 8 Suggestion of frames for the rubbish bin pictogram

Fig. 9 Suggestion of frames for the escalators pictogram

Fig. 10 Suggestion of frames for the hotel Information pictogram

Fig. 11 Suggestion of
frames for a pictogram
representing passport control

civic engagement message: “use only when needed” and “throw the rubbish in the
bin”. The suggestions presented contained two and four frames, respectively.

For the “Escalators” pictogram” (Fig. 9), we joined three complementary frames.
The “Hotel Information” pictogram (Fig. 10), we found it appropriate to introduce

movement to complement the pictogram’s message with non-pictographic elements.
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Fig. 12 Suggestion of frames for the customs pictogram

Fig. 13 Suggestion of frames for the arrivals pictogram

Fig. 14 Suggestion of frames for the ticket office pictogram

With regard to the “Passport Control” (Fig. 11) and “Customs” (Fig. 12)
pictograms, in addition to updating the clothing of the human figure, the introduction
of movement enhanced the action it intends to convey.

Our approach to the “Arrivals” pictogram (Fig. 13) was to give a perspective of
space, that is, the feeling of space covered by the human figure through its different
size from the first to the fourth frame.

Finally, by adding movement to the last pictogram—“Ticket Office”—(Fig. 14)
we were able to replace the human figure representing the action and to update the
action we intend to convey.

3 Results

In phases one and two, the percentage of answers that accurately decoded themessage
of the base pictograms (the interviewees understood the message) varied widely
between the thirteen pictograms, with some of the situations getting all answers
right and in one case no right answer.

In six pictograms (46% of all the chosen pictograms), themajority of interviewees
were unable to give a right answer and, therefore, to decode the message. The results
obtained were similar in phase one and two.
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Fig. 15 Difficulty in identifying—group of reasons on three main points

The following three main problems were identified in phase three (focus group)
as possible causes for not understanding the pictograms that raised more doubts, as
shown in Fig. 15: (i) The context of the situation; (ii) Anchor elements, and (iii) The
experience of participants.

With regard to the possible benefits in adding motion to the pictograms, all partic-
ipants felt that there were significant opportunities for improvement compared to the
current reality, in particular in three aspects: (i) Understanding; (ii) Visibility, and
(iii) Behaviour.

Figure 16 compares the results obtained before (phase one) and after introducing
motion (phase four) in the pictograms difficult to identify in phases one and two. The
percentage of right answers (message decoded) increased on all situations where
motion was introduced.
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Fig. 16 Results of introducing motion and increasing the effectiveness of the message

4 Discussion

The review of literature has shown that pictography and motion are vast fields in the
area of design, but studies that relate these two topics are nevertheless few.

The shortcomings found in connection with the introduction of motion in
pictograms increase the interest in conducting this study.

The results obtainedwith regard to the objective/hypothesis—the need to redesign
some of the analysed pictograms—seem to indicate that some of the AIGA system
pictograms are difficult to decode and are out of date. In fact, in some cases there is a
problemat syntactic level concerning its interpretation, that is., people can identify the
anchor elements on their own (human figure, bag, chair, etc.), but fail to understand
the message supposed to be conveyed.

As regards the second objective/hypothesis—the relevance of adding motion to
pictograms—the results indicate that there is strong evidence that adding motion can
be an appropriate step to increase the effectiveness of the message, although perhaps
not to all pictograms.

As regard the benefits that motion can bring to the pictograms, the results point to
opportunities for improvement in three aspects: (i) understanding the pictogram; (ii)
visibility of the pictogram, and (iii) influence in the behaviour of the person seeing
the pictogram.
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Table 5 Introducing motion in pictograms—explored scenarios

With regard to understanding, the possibility of increasing the effectiveness of
the message is, without any doubt, very relevant, considering what is expected of a
pictogram. As far as visibility is concerned, the benefit is also quite relevant since
a pictogram will not fulfil its role if it cannot be easily seen. As for the influence
on the behaviour of the person who sees the pictogram, for example, encouraging
to always putting the rubbish in the designated bins, this can be a quite interesting
development, through the exploration of new functional aspects in pictograms.

Table 5 presents a summary of the main contributions identified, as well as the
different approaches tested. In this regard, it should be pointed out that when we ran
the tests we sought to diversify as much as possible, both in terms of contributions
and of forms, so that they could be an inspiring starting point for future work to
optimize the message of pictograms.

In relation to the effects of “facilitating the interpretation/ increasing the effec-
tiveness of the message”, these are very positive. In fact, as shown in Fig. 16, when
motion was added to the pictograms the number of right answers increased substan-
tially in the pictograms identified in the previous phases as being difficult to interpret.
With the exception of the “Arrivals” pictogram, for which results were much lower
than expected (showing that the test was not enough to significantly improve the
message), all pictograms tested with the addition of motion were easy to interpret
for most of the interviewees.

As regards the elements added to the pictograms identified in previous phases
as having no difficulty in interpretation, in particular to “strengthen the context of
the message”, “create emotional ties” and “encourage civic behaviour”, the results
obtained were also very satisfactory. As shown in Fig. 17, by exploring elements
added to the base form, the effectiveness of the message not only did not decrease
but in fact increased, with 100% right answers obtained in all pictograms.

We were unable to compare and complement the results obtained with other
results from similar studies, as no other studies in this field have ever been carried
out, according to our extensive research. We did, however, identify some aspects in
the study that reflect theories and considerations of other authors that have already
dealt with pictograms.
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Fig. 17 Results of introducing motion in additional elements to the base form

In this context, it is considered that the three areas of improvement identi-
fied (understanding the pictogram, visibility of the pictogram, and influence in the
behaviour of the person who sees the pictogram) reflect two of the three dimensions
of the signage process by Morris [7].

We should also highlight the relation between the changes suggested for each
pictogram and the two rules required to create this “writing style”, as per Lupton [6],
since throughout the project we always took the basic nature of the pictograms into
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consideration, giving primacy to their development to the rather than to aesthetically
create new writing styles.2

We believe that the results obtained can strongly encourage further studies on this
topic and that they reflect the need to rethink some of the AIGA system’s pictograms,
because although this international system is widely spread, it is quite clear that it
was quite difficult to decode some of these signs.

Considering that motion is not a sufficiently explored topic in the field of
pictograms, and that studies linking these two elements—motion and pictograms—
are not available, we hope that this study contributes to opening up a new world of
approaches and interpretations, and to the evolution of pictograms.

4.1 Limitations

In addition to the issues that seem especially relevant to design, we think it is
important to mention some of the limitations we came across in our research.

First of all, we wish to comment on the method for sample selection. The fact
that it is a convenience sample limits the mainstreaming of results obtained, as the
factors associated with self-selection may have influenced the participants’ decision
to participate in the study.

Another difficulty encountered has to do with the group of instruments used,
which were specifically built for the purpose (interview, questionnaire), but since
they are of the self-report type, they are subject to errors of interpretation and to
social desirability factors.

Limiting the study to Portugal and to the city of Lisbon is, in itself, a limitation
to the mainstreaming of results to other locations, therefore its social and cultural
characteristics should be taken into consideration.
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Design for New Materials and New
Manufacturing Technologies

Pedro Oliveira, Valentina Rognoli, and Markus Holzbach

Abstract Designing new materials introduce new challenges – from the setting
of materials physical characteristics to the project of their cultural identity. Such a
complex challenge is being embraced bymany designers in the present, however, this
comes to a price. The large number of materials is already problematizing the tradi-
tional modality of direct experience upon them. For example, the traditional systems
for classifying materials, commonly referred to as “material families”, struggles to
incorporate some new materials’ unusual and contradictory properties. But also,
technologies are characterized by a great dynamism and rapid evolution. This poses
significant challenges but also great potential for the design of our future physical
world: from the ecological to the social one’s.

The human ability to shape the ecosystem is, for most of us, unquestionably evident.
As has been shown, especially since the beginning of the industrial age in the nine-
teenth century together with the development of design as a subject, humankind
is capable of actively shaping and reshaping the ecosystem and its environment.
This, however, is associated with severe changes. With resource scarcity and climate
change, it is time again to see the design of our environment as part of a complex
overall system more clearly.

The quantification of what humanity has produced so far (anthropogenic mass)
when compared to themass of what nature currentlymaintains (biomass) has demon-
strated that the first has already exceeded the second [4]. This is explicit proof of the
overwhelming capability of humans to impose long-lasting changes on the planet.
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The modifying role and the scale of action of the human species gives some credit
to the claim that we are already living in the Anthropocene geological era. [2].

Given dwindling resources, minimizing the use of materials and energy is
becoming increasingly important.

Paradoxically, the scope of optimizing material use (the new “less is more”)
has induced the demand for new materials and improved traditional ones. Research
into new materials and the study of their applications and impact at several levels
(economic, cultural, social and environmental) has visibly increased.

New Materials and New Manufacturing Technologies are of central impor-
tance, since they create new possibilities and new solutions. Contrary to prediction,
materials have not lost their significance or relevance.

The weight of what humanity has produced is overwhelming, as is the number of
different materials it has developed. Attempts to quantify the number of materials
currently available estimates them to be between 50,000 [3] and 100,000 ([1], p. 33),
or evenmore. If this immense quantity of materials could be seen as pointing towards
future disinvestment in research and development in this area, the evidence shows just
the opposite. The pace at which new materials are being researched and developed is
steadily increasing. Many areas of human development seek to optimize their actions
(and solutions) in different ways. And two of them are precisely the New Production
Technologies and New Materials. Both areas of development are oriented, as in the
past, towards exploring new and improved performances. This is why designers now
have so many materials at their disposal. And many more are being developed to
meet growing manufacturing requirements and environmental necessities.

1 Opportunities and Challenges

It is now recognized that materials play a key role in the design process to satisfy
technical and technological needs and the experiential dimension [7, 14] (Ashby
& Johnson, 2002). The designers’ ideas and purposes can only be grasped through
their materialization. The playful exploration of such material approaches leads to
new functional and formal impulses. We can refer here to many historical models,
such as Le Corbusier, Ray and Charles Eames, Konrad Wachsmann, Jean Prouvé
and Frei Otto [5]. It has also been seen that the materials themselves inspire and
drive the design process [8]. The available number of materials presents both unpar-
alleled design opportunities as well as posing new responsibilities relating, first and
foremost, to environmental sustainability. In the history of design, there have been
times when the available quantity of materials and related production technologies
were understandable to the individual. But nowadays, to imagine such a possibility is
unrealistic: there are simply too many. Furthermore, they appear in multiple perfor-
mances, their identity scattered. Some important research on this has been produced
in recent years (e.g. [12, 15, 18]).

Both materials and technologies are characterized by great dynamism and rapid
evolution. It means that the amount of new production and the exponential speed
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of its generation will only widen the gap between what can be grasped and what
exists—and thus, questions of form, function and meaning are also to be renegoti-
ated. This poses significant challenges but also great potential for the design of our
future environment. It is valid in terms of form, function and meaning, as well as
sustainability and ecology, together with sociological and social developments.

There are expressive-sensorial qualities in materials that are difficult to describe
theoretically [19, 20]. The recognition of these specific material qualities—beyond
given physical properties, such as tensile strength or elasticity modulus—offers great
potential for designers and is, therefore, of interest for future research. What do we
learn from the texture or the smell of a material? How is it possible to exploit them
to create meaningful material experiences?

Designers have started to experiment with materials. There are, in fact, many
cases of them producing their own materials, as if those already available were not
enough or were not sufficiently responsive to the needs of the new projects [16,
17]. Consequently, various challenges have arisen for (new?) professionals: being
expected to know new materials’ behaviour and properties, together with being up
to date on new technologies; and also how to develop new materials by drawing on
a multidisciplinary approach that involves material science, interaction and biology,
to name but a few. Such a complex task increasingly requires the ability to cross
the quantitative data of materials (necessary “engineering” data) with qualitative
information—from sustainability to cultural associations—, dimensions in which
designers demonstrate good interpretation skills.

2 Between the Taxonomies

The extremely high number of materials is problematizing the traditional modality
of direct experience upon them [10]. In other words, the process of learning the
physical limits and the perceptual qualities of materials is no longer compatible
with direct experience. This is partially due to the speed of production. Design
today is characterized by increased links with other areas of knowledge. Material
quantifiable parameters are being integrated into digital models. Learning from the
natural sciences and technical disciplines is being drawn on. Increasingly more work
is being done on systems that are physically, chemically or biologically inspired
[6]. This development can also be seen at the level of materiality. The new logic of
design concepts and hybrid materials no longer correlates with materials’ familiar
properties.

The classic material categories seem to be increasingly dissolving. That is why
Sabine Kraft wrote that the “relationship between form and material has become as
diverse as it is ambiguous. A recourse to clear rules and specifications as to what
can be conceived and constructed in which material and how, and what aesthetic
messagewould be conveyedwith it, is hardly possible anymore—if they ever existed”
([9], p. 24; authors’ translation). This leads us to ask whether the discussion about
constructions suitable for the material or design ideal for the material is now an
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outdated approach. Today, materials can be developed for specific situations. The
question of material design arises as a notable decision and development at the
beginningof a design task andnot necessarily a selection fromapalette of pre-existing
materials.

Humanity has evolved from a “Materiocentric” approach (inwhichmaterials were
conceived as static—with an unchangeable set of characteristics) to an “Ideocentric”
approach (in which the “purity” of ideas is no longer assumed to be compromised
by material limitations). Ideas are steadily becoming less subject to adaptation in
order to conform themselves to the material possibilities of production limitations.
Material oriented design is increasingly turning into “design with designed materi-
als” [5]. The traditional systems for classifying materials, commonly referred to as
“material families”, struggles to incorporate some newmaterials’ unusual and contra-
dictory properties. Many new materials are characterised by a hybridisation, which
may be derived from the combination of different material “genotypes” and tech-
nologies. These material hybrids also result in hybrid properties. Formerly existing
material properties are overwritten or exchanged. These informed or charged mate-
rial hybrids link different contexts. Many new design solutions integrate materials
and technologies whose complex structure no longer allows conclusions to be drawn
about performance or function.

Metals, wood, glass, ceramics, stones, plastics are generic taxonomies whose
“cultural image” is more and more outdated in the face of a much more complex
material world. Therefore, in certain aspects, the inclusion of new material in any of
these families involves some unavoidable stereotyping—whichmay very well hinder
its full application potential being envisioned. Because of the current abundance of
different materials and their almost inevitable complex “genotype”, belonging to
a traditional material family becomes more of a perceptual limitation than under-
standing new materials’ possibilities. If for no other reason, because these nomen-
clatures base their members on a visual, functional, and performance identity that
may be far fromwhat they can be. In addition, the grouping of materials according to
physical characteristics requires systematic corroboration in daily life that no longer
occurs with the necessary consistency. That is why Manzini ([11], p.55) said that the
question “What is this?” should be replaced by the question “What do I need?”.

3 Research Directions

Materials emerge as cultural expressions of a social interest in overwhelming
complexity and, therefore, any reflection upon materials cannot be set apart from
a more comprehensive (social and cultural) framing.

A great deal of the most recent I&D involving the areas of design, materials, and
production focus on the cultural dimensions simultaneously.

Many of today’s approaches follow sustainability and focus on intelligence that is
not always inscribed in thematerial itself, but how it is joined, constructively formed,
and applied. New design concepts can also create entirely new relationships between
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form and function through the micro-scaling of new materials or new technologies.
Many of today’s design solutions integrate new technologies and materials in scaling
and complexity that no longer allow conclusions about the performance or function
of the hybrid solutions. This is also linked to the ambivalence of the new hybrid
concepts. Such articulation of the newmaterial solutions and hybridizations of design
is an essential cultural mission [13].
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Abstract This research seeks to understand which elements are responsible for the
mechanical properties of Agave sisalana and how these properties can conform to
lightweight, resilient structures andmaterials for bio-inspired additivemanufacturing
processes with the possibility of design innovation and sustainability through of
multidisciplinary research involving biomimetics, biology, materials processing and
3D printing. Environmental issues, economics of matter and energy; Difficult access
to biodegradable materials, lack of adaptation to the natural processes of recycling
and reintegration into the natural cycle of the environment are points related to the
research problem. We try to answer the problem question by aligning biomimetic
processes, digital fabrication and design of bio-inspired materials. We try to answer
the problemquestion by aligning biomimetic processes, digital fabrication and design
of bio-inspired materials. It is believe that it is possible to emulate the strategies of
lightness and strength of the cellwall structure of theAgavefloral stem in bio-inspired
digital artifacts.

Keywords Biomimicry · Agave · Digital fabrication

1 Introduction

Bio-inspired problem-solving research has focused on the development of methods
and tools for the systematic use and application of natural element information. The
methodological approach in biomimetics aims to study the strategies of nature, taking
it as a principle and inspiration for solving design problems. Biological research
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favors ecological performance and allows defining metrics on the creation of bio-
inspired shapes and materials [1, 2]. Possibilities given by the latest technologies,
production systems and development of new structures and materials.

The field of material design as a science and technology demand for innova-
tion with the advancement of knowledge in materials science and technology has
made it possible to manipulate and create new materials with better properties for
specific applications and biomimetics has strongly contributed to sustainable solu-
tions [3]. With the advent of additive manufacturing technologies and the design of
new materials for 3D printing, the possibilities for the emergence of new composite
materials with different properties and possibilities for innovation in sustainability
have steadily increased [4]. Biomimetics aims to bridge this gap by increasing the
dimensionality of the design space by emulating strategies for bio-inspired structures,
materials and bio-inspired additive manufacturing. This holistic view considers the
research of biology, computing parametric and manufacturing materials as insepa-
rable from the design dimensions, resulting in ecological artifacts from the beginning
[5]. The main developments in biologically inspired structure and material solutions
mainly related to the physical and mechanical properties of the material or, alterna-
tively, to the structural characteristics of the material or structure constructed with
the material. This approach is successful when relating function to the characteristics
of the biological structure as well as the properties of the biological material [3].

Not only for environmental reasons, but also for technical and economic reasons,
vegetable fibers have been gaining ground in the industry. Among the many ligno-
cellulosic fibers that have been gaining ground, Agave sisalana, produced in North-
eastern Brazil, has technical, economic and environmental advantages. It has extreme
value, mainly due to its excellent mechanical properties, presenting mechanical
behavior similar to synthetic fibers in relation to tensile strength [6]. In addition,
the plant stem has strategies of lightness and resistance, these functions provided by
the combination of structural characteristics and material properties. The study and
emulation of the structure and function of cell walls combined with the possibilities
of development of a bio-inspired material is the focus of this article. The study of cell
structure and the materials that make up the walls of Agave fibers presents strate-
gies of lightness, resistance and mechanical properties with potential for biomimetic
application to structures and bio-inspired material.

2 Methodological Approach

A first time related to the research literature on the themes; parallel to the micro-
scopic investigation and abstraction of the agave cell wall lightness and resistance
strategies through the analysis and production of scanning and transmission elec-
tron micrographs. Another moment related to the emulation of agave lightness and
resistance strategies through modeling processes of parametric structures with appli-
cation in artifacts. Another step is to study the properties of the natural model for
the development of a biodegradable composite material, produced with the elements
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Fig. 1 Biology to design
(Biomimicry
Thinking—DesignLens) [1]

that make up the agave cell walls for the production of a filament for use in addi-
tive manufacturing 3D printers. It is a multidisciplinary research, permeating the
field of biomimetics, biology, design, digital manufacturing processes and material
handling. We used an approach called Biology to Design (Biomimicry Thinking—
Biomimicry DesignLens) following the phases according to the need of the project
when the process is configured from a biological inspiration and seeks to give direc-
tion to the development of some project or artifact and/or bioinspired materials [1]
(Fig. 1).

The process begins in the phase of discovery of the natural model where is had
prior knowledge of the strategies of lightness and resistance. The second moment
allocated in the abstraction phase of biological strategies, seeking an application area
for Agave strategies. Following is the identification of the necessary functions, later
the definition of the scope of the research context (definition of the problem). The
next step is to create bio-inspired ideas for emulation in lightweight, resilient, energy-
optimized structures, including the study of a bio-inspired 3D printingmaterial. Then
comes the incorporation of the principles of life,which are principles of sustainability.
The emulation phase represents the principles, patterns, strategies and functions
found in nature that can inspire design. The last step is related to the materialization
and prototyping of ideas. The process evaluation should verify compliance with the
life principles listed in the process at the beginning of the project/research. Iterative
replication cycles imply better results.
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3 Biomimicry

Through biomimetics, we are learning to emulate natural forms, processes and eco-
systems to create more sustainable designs. Imitating these more refined designs for
the planet can help humans move toward technologies that consume less energy,
reduce material use, reject toxins, and function as a system for creating life-friendly
conditions [1, 2]. According to literature [7], bio-inspiration using insights into the
role of biological systems in the development of new engineering concepts has
already established itself as a successful and rapidly growing field of science. Possi-
bilities are given by the latest technologies, that is, production systems and develop-
ment of new structures and materials. The area of material design as a science and
technology demand for innovation with the advancement of knowledge in materials
science and technology has made it possible to manipulate and create new mate-
rials with better properties for specific applications and biomimetics has contributed
greatly in this area for sustainable solutions [7].

Bio utilization (use of biological raw material) is feasible as long as it favors the
construction of an objective aiming at the sustainability of the project, adapting to
local realities and presenting benefits (or reduction of damages) to the ecosystem
in its use, in effort to meet certain biologically inspired principles. This approach
is successful when relating function to the characteristics of the biological structure
as well as the properties of the biological material [3]. Sustainability is a strong
point in the development of innovations by making direct use of biological materials
solutions as they are sustainable in themselves. In fact, biological systemsmade from
biological materials do not create waste or irreversible damage to the ecosystem. On
the contrary, they are of great relevance as they enrich and sustain the ecosystem
in which they operate. In addition, biological structures provide a wide range of
properties with minimal use and flow of materials and energy, and generate fully
recyclable products.

Biomimetic artifacts inserted in digital fabrication using bio-inspired material
provide excellent biological strategies and models, allowing to elaborate new ques-
tions and answer questions about the relationship of cellular structure and its mate-
rials. It is precisely the transfer of function from biology to artifacts that allows
biomimetics to emulate and test hypotheses of the biological sciences; otherwise
there is a danger of blindly copying or imitating design principles without further
knowledge of the actual functions of the forms and composition of the natural model.

3.1 Bio-inspired Structure–Function-Material Relationships
and Digital Fabrication

The design ofmany successful products can be considered as the result of a successful
relationship with the natural forms and the phenomena-functions contemplated in
them [8]. Structure–function relationships can also provide a fertile platform for
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cooperation between engineers and biologists. This relationship is inherent in both
biological and engineering thinking and may be a common denominator between the
two disciplines [9].

In 1978, Bonsiepe defines the morphological analogy as the experimental search
for elaborate models of the translation of structural and formal characteristics to be
transposed into projects [10]. Thus, authors [11] state that this kind of analogy seeks
to study and analyze why the natural form, the interrelationships of its geometry,
observing and understanding its textures, paying attention to the characteristics of
the form, parts and components, details of some part at macro or microscopic level,
as well as for their structural forms. The idea that function fits form or structure is
one of the basic design principles in nature and well accepted in both biology and
design literature.

Innovative ideas are emerging from research on systems and natural properties that
do not always translate only in appearance and aesthetics, but that the natural form
also favors the gain in efficiency [11]. Regarding functionalmorphology, the principle
of formand function is thefirst andoldest of the strands of the development of artifacts
based on natural organisms and focuses on the relationship between biological forms
or structures and their functions [12]. Figure 2 (left) illustrates how highly efficient
structures in nature can provide structural principles that can be applied to reduce
weight by up to 70% in structures such as boat rails, automotive pillars and bicycle
frames. This research presents concepts such as asymmetrically radiated joints and
automatic shell and volume reinforcement, where the size and geometry of each cell
is adapted to the load. Smaller, more closed cells in which the load is greater becomes
larger and more open cells, where smaller loads are applied [13].

According to authors [12], some scientific observations of nature have acted in
both the macroscopic and microscopic fields. Technical implementations within the
macroscopic dimension have been successful in observing and using avail-able tech-
niques, this works especially well when the desired function is more closely related
to its shape or structure and less to the forming material. Its technical realization in a
non-biological material does not change that, the same goes for structures of various
formal configurations.

The ELiSE Company has developed a bio-inspired parametric structure where
automatic hardening of casings and volumes is directly related to the size and geom-
etry of each cell and is tailored to the load—for example, smaller, more closed cells

Fig. 2 ELiSE projects at (https://www.compositesworld.com/articles/ibex-2017-show-report) -
Leidenfrost [13]

https://www.compositesworld.com/articles/ibex-2017-show-report
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Fig. 3 Above: https://natitinov.files.wordpress.com/2016/01/corkscrew-willow-xylem-sem-802
01781-l.jpg?w=656 (2012); http://sciencewise.anu.edu.au/articles/timbers (2007); below: https://
www.engineering.com/3DPrinting/3DPrintingArticles/ArticleID/7905/New-Composite-Resins-
Could-Lead-to-Larger-Stronger-3D-Printed-Structures.aspx (2014)

where the load is larger into larger and more open cells where loading is minimal
[13].

The (Fig. 3-above) presents scanning electron micrographs of the light and resis-
tant cellular structure of Balsa wood. The (Fig. 3-below) presents a bioinspired
approach in the mechanical properties of balsa wood, the emulation of the struc-
ture and materials represent the transfer of function of the lightness and resistance
strategies, together with the mechanical properties of the balsa materials to digital
fabrication. The 3D printing material is a composite composed of resin and carbon
fibers to maintain structural strength without excessive weight [14].

Biological inspiration should aim to extract nature’s good designs and implement
them in a way that adds value and functionality to our mechanical designs. Authors
points to a basic principle of patterns of tubular structures present in nature. Such
structures are characterized by a hollow cylinder, rod or tube. The hollow cylinder
appears in bird feathers, flower stalks, bamboos and reeds, grain stalks, insect limbs,
and long human bones, such as the femur, most of the houses of the earth’s dwellers
have a tubular design. The hollow cylinder provides stability against bending and
deformation and is adjusted to resist bending in all directions. In the case of repeated
pipe structures, each pipe in the arrangement acts as a single pipe, distributing stresses
throughout the structure optimizing resistance to mechanical stress [9].

Although biological and technological functions are derived from different termi-
nologies, structures are visual and therefore less subordinated to different interpreta-
tions. Structure–function patterns, in particular, can abstract nature’s design solutions

https://natitinov.files.wordpress.com/2016/01/corkscrew-willow-xylem-sem-80201781-l.jpg%3Fw%3D656
http://sciencewise.anu.edu.au/articles/timbers
https://www.engineering.com/3DPrinting/3DPrintingArticles/ArticleID/7905/New-Composite-Resins-Could-Lead-to-Larger-Stronger-3D-Printed-Structures.aspx
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to various problems. These frameworks have inspired a new generation of innova-
tive technologies in the science, engineering and design community. As well as the
microscopic structure of cells/fibers present in plant tissue of Agave sisalana [15].

3.2 Bio-inspired Materials and 3D Printing

In the product development process, with 3D printing, high part complexity can be
achieved at no additional cost while still making use of raw material efficiently and
more sustainable material choices. Recent developments in 3D printing with regard
to the use of natural materials have been analyzed [16]. According to the authors,
biological printing materials, such as wood filament, require careful use of printer
and media usage specifications for the most efficient and economical printing result.
Wood printing filaments require very fine fiber particles to ensure a smooth printing
process without nozzle blockage.

Different ways of incorporating the characteristics and properties of wood in
materials for bio-inspired additive manufacturing are described [16], such as the
development of bio-based filaments (Fig. 4). 3D related to biological materials will
occupy the market niche, for example for more sustainable and complex format
products. Agave sisalana fibers, as well as wood fibers, have application potential
because they have properties and benefits for the market and the environment.

4 Agave sisalana

Brazil is the world’s largest producer of Agave (or Sisal), accounting for about 70%
of the world hard fiber market. Agave sisalana is the most commercialized species,
common in the northeastern region of Brazil. It is an exotic and invasive plant of
dunes and sandbank of the Brazilian coast, an introduced species, commonly found
in several states. Harms the establishment and development of native flora species
and does not provide food for local fauna [17] (Fig. 5).

Fig. 4 Left and center images: https://tobuya3dprinter.com/expect-3d-printing-wood/#prettyPhoto
(2015); Image on the right: @pa_Hugron (2018)

https://tobuya3dprinter.com/expect-3d-printing-wood/%23prettyPhoto
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Fig. 5 Picture of Agave sisalana and her floral stem. Image on the right: Agave fibers grinded from
the floral stem that can use as reinforcement for 3D printing materials, Authors (2019)

The plant has a life cycle that can range from 7 to 10 years, according to the Inva-
sive Species Specialist Group.—ISSG (Global Invasive Species Database) (2019)
[18]. According to literature, the floral scape can reach from six to eight meters in
height. Because it is a monocarpic plant, it blooms only once during the growing
season, dying later. At the end of their useful life, these materials are collected and
reconfigured by other organisms, repeatedly recycled with the energy of the sun [19].

The plant stem has no commercial value comparable to leaf fiber. The ideal state
for use as a rawmaterial iswhen the plant dries and dies naturally, ending the life cycle
of seven to twelve years. Authors explains that this way there is no deforestation,
on the contrary, the removal of the environment in this region becomes a beneficial
practice for the local biome, because it is an invasive species that does not serve as
food in this ecosystem [17].

Sisal fibers stand out for their widespread domestic, industrial and, more recently,
reinforcement of polymer composites [20].

From an anatomical point of view, sisal fibers are structural cells whose function
is to support and stiffen the leaves and stem. When compared to other natural fibers,
Sisal fibers have superior strength and good durability [21]. As the fibers come
from the leaves and are also present in the pseudostem of the plant, their chemical
constitution is basically formed by the same compounds present in the leaves, having
in its chemical composition cellulose, hemicellulose, lignin, pectin and waxes [15,
22, 23] (Fig. 6).

Studies by several authors who estimated the percentage of the elements that
make up the sisal fiber. It pointed out that the fibers can contain 65.8–73% cellulose,
12–13% hemicellulose, 9.9–11% lignin and 0.8–2% pectin [6].

Sisal fibers have a lignocellulosic chemical composition, they influence fiber resis-
tance [25]. Lignin influences the structure, properties, morphology and flexibility of
lignocellulosic fibers. Cellulose, on the other hand, is the polymer that gives plant
fibers excellent breakage and elongation properties. In this way, the lignocellulosic
chemical composition directly interferes with the strength of the fiber [6].

Among the most relevant elements for fiber, calcium stands out for being a struc-
tural component of the cell wall, considering that the wall resistance established by
its composition based on cellulose, hemicellulose and lignin contents, present in the
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Fig. 6 Cell wall composition. Adapted from Taiz and Zeiger [24]

composition of the plant cell walls. Some authors report that P and K should consid-
ered nutritional components of great relevance when considering the fiber strength
since phosphorus tends to increase the fiber length and potassium the amount of
cellulose. Increments to these elements are important for greater fiber resistance,
reflecting improvements in fiber length, length uniformity, and thickness [6].

Sisal fiber reinforced composites stand out for their high impact strength and
good tensile and flexural strength properties. This attributed to the fact that sisal
fiber has one of the highest values of modulus of elasticity and mechanical strength
among natural fibers [23]. Comparative studies were made with vegetable fibers
and polymeric fibers, including sisal and other natural fibers and polypropylene
(PP) fibers. Studies have shown that sisal fibers have a higher modulus of elasticity,
consequently greater rigidity than vegetable fibers, such as coconut bagasse and sugar
cane, as well as polypropylene fibers. The breaking and elongation resistance also
related due to the intermolecular forces between the cellulose chains [6].

In this sense, the authors state that sisal fibers can replace the fiberglass used to
reinforce polymer composites in themanufacture of parts produced by variousmanu-
facturing processes, such as injection molding, lamination, resin transfer molding,
among other utilities such as application in digital fabrication and 3D printing due
to high mechanical strength and lightness [6]. The investigation of the chemical and
mechanical properties of agave fibers has potential for emulation of a bioinspired
material in the strategies of lightness and resistance, to be used as input for 3D
printers having biodegradation conditions.

4.1 Plant Anatomy

Themicroscopic dimension allows the observation of nature’s structures at advanced
levels of detail. A recurring example represented by the plant cellular anatomy of
plants in general, which reveals compacted bundles of differentiated vessels and
cells. The geometric arrangement and compacted integration produce a complex,
strong and flexible structure [12]. All cells have a structural role in addition to other
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Fig. 7 SEM of Agave sisalana fibers showing tubular structures and geometric patterns. Sources
Left and Center Images: Authors (2019); image on the right: cross-sectional view of sisal fiber
Martins et al. [26]

functions. Figure 7 shows SEM images of Agave sisalana showing such a geometric
arrangement.

The functions of plant systems depend on the structures, the structural form of the
various tissues, such as mechanical properties, etc. May have different formats: poly-
hedral; cylindrical or spherical, but in general, are multifaceted isodiametric cells. It
has multiple faces, that is, many sides having approximately the same dimensions.
The cell wall that delimits a cell may also vary in thickness, ornamentation and
frequency of holes, etc. Despite this morphological diversity, cell walls commonly
classified into two main types, primary and secondary. Primary cell walls are typi-
cally thin. Secondary cell walls are thicker and more resistant than primary cells,
xylem cells, such as those found in wood, are notable for having highly thickened
lignin-reinforced secondary walls [24].

4.2 Potential for Applying Agave Properties

A study of the cell wall structure of the agave plant stem tissue was carried out to
understand how their strategies of lightness and resistance are presented. It was found
that the agave plant has such biological strategies. Using microscopy techniques, one
can see the structural organization of the arrangement of lignocellulosic cells present
in agave plant tissue (Fig. 8).

Fig. 8 Left and center, SEM images from agave. Image at right: digital parametric modeling of
agave’s lightness and resistance strategy. Authors (2019)
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SEM images of Agave’s cellular structure illustrate the variation of different
cell organizations in successive hierarchies. Cells have a structural role in addi-
tion to other functions. The fibers have as one of the main functions, to support
the vegetable, arranged in the form of bundles or strands, scattered throughout the
primary body of the plant. Can come in many forms. The fibers that arranged in
overlapping rows are elongated spindle cells that have thicker walls. These fibers are
supporting cells responsible for stiffness and flexibility properties. The orientation
of the fibers deposited in parallel is one of the significant factors for the mechanical
properties of the plant. This structural organization results in greater tensile strength
[15].

The cell wall structure of Agave plant tissue presents the strategies needed for
lightness and resistance functions with optimization of matter and energy. Among
other factors, the deposition of lignin (structural natural polymer responsible for
the stiffness of plant cells) occurs in minimal amounts to provide the plant with
mechanical support and strength. These properties applied in the development of a
bio-inspired generic structure can directed to a range of artifacts that require light
and resistant structures.

A study [15]was carried out in 2015with the objective of developing a biomimetic
structure inspired by the configuration of lignocellulosic cell walls of agave, for the
emulation of biological strategies in materialized artifacts. Digital modeling, para-
metric design, and 3D printing processes (Fig. 8) enabled alignment with Agave’s
growth and development principles, which deposit raw material and energy by
utilizing the principle of resource maximization while maintaining its mechanical
properties efficient for its functions. Figure 8 shows the potential emulation of the
formal/functional structure of Agave cell walls. Further investigation of the materials
that make up the cell walls of agave/sisal fibers helps to understand which elements
are responsible for the mechanical properties and how these properties they can
be formed into a lightweight and biodegradable lightweight material for additive
manufacturing processes and innovation in sustainability.

5 Conclusions

Biomimetic research and application is an effective means for bio-inspired innova-
tions following nature’s model. Understanding why the agave floral scape features
strategies of lightness and endurance was the starting point. Therefore, it was neces-
sary to investigate at a micro scale the cellular structure that make up the floral tassel
of the plant through the study of biology in plant anatomy. Information about Agave’s
cellular anatomy can greatly contribute to achieving optimum design of lightweight,
resilient structures with low energy and matter consumption. Based on these data,
the choice of agave as a natural element and source of inspiration is justified in line
with the principles of biomimetics and sustainability.
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From Agricultural Waste to Microbial
Growth and (G)Local Resilience

Nitzan Cohen, Emma Sicher, and Seçil Uğur Yavuz

Abstract Agriculture and food production play essential roles in defining the iden-
tity of a territory. While agrarian products are value generators for a region, the
waste produced in the process is a mere byproduct with no or low value. However,
in nature, the concept of waste does not exist since the residue of an organism is the
nourishment for another. Being inspired by nature, the concept of ‘small is beautiful’
(Schumacher in Small is beautiful. Economics as if peoplemattered. Blond and 7
Briggs, London, UK [4]) can be reached not only through focusing on local produc-
tion but also radically changing the scale, considering microorganisms as alternative
production systems. As such, biotechnological developments can bring us to a new
concept—‘micro is beautiful’—which aims at converting outputs of food-related
production into inputs for new production possibilities through the aid of microbial
activity. Today, wewitness emerging design initiativesworking on livingmatter, such
as fungi, bacteria or algae, aiming to create new sustainable materials and production
models.Working on this newfield of design,we present the research project InnoCell,
as an example of a possible micro/macro production system based in South Tyrol
in Northern Italy, which valorises a local resource (agricultural food waste) through
microbial intervention and aims at creating (g)local resilient production processes.
It is an interdisciplinary project focusing on the potential of locally grown microbial
cellulose and its diverse ‘co-products’. This microbial upcycling of local resources
would provide 0 km production alternatives for various materials produced far away,
enhancing territorial values, and spreading the knowledge to other localities through
an open-source production system.
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1 Introduction

By living as nomads, once we were carrying a few belongings that could safely
return to nature. After becoming sedentary, we have started cultivating and producing
goods from local or even from far-away resources, and therefore we had to figure
out how to manage waste that is the result of our consumption habits. Over time,
these dynamics resulted in the imbalanced relationship of the current throw-away
societywith nature. Goods are continuouslymanufactured through processes of over-
production and consumption. This causes incredible amounts of waste and resources
are inevitably exhausting. Therefore, there should be an urgent change in how waste
is perceived and how this new awareness can give rise to new ways of dealing with
it. This could be possible by thinking in a micro-scale to recognize the value of local
resources and dynamics, but at the same time reflecting on economic, social, and
environmental developments and crisis happening on a global scale to advocate for
a systematic change [1].

Agriculture and food production play essential roles in defining the identity of a
territory: our perceptionof ‘local’ is generally related to the resources that a geograph-
ical area offers. However, waste generated from agricultural practices is often seen as
by-product having a lower value than the main product. Focusing on a micro-scale
by involving microorganisms in the production process could help us to turn this
down-cycling process into a closer-loop where each product of the production has
equal value and continuously transforms into new matter as it happens in nature. In
natural systems, there is no concept of waste, as a residue of an organism becomes
the nourishment of another [2].

Can micro-organisms help us to design new ways of creating closed loops in our
production processes? Can food scraps turn into ‘co-products’ through fermentation?

This paper addresses these questions proposing a (g)local model aiming at a
‘co-production’ of substances based on local food-system byproducts. We intro-
duce the ongoing research project ‘InnoCell’ as a case study that takes advantage
of a fermentation process through the aid of a hybrid colony of microorganisms
(SCOBY) to enhance the current value of South Tyrolean food-related ‘waste’.More-
over, it addresses the ‘growth unit’ concept, which will be an open-source microbial
production system to spread the knowledge about this innovative practice globally.

2 Nature as Source for Resilient Insights

2.1 Micro is Beautiful

The current status of the environment is the result of 3.8 billion years of biological
adaptation to the changing planet conditions [3] therefore, the secret for survival in
terms of forms, processes and ecosystems lies around us. The way organisms and
natural elements adapt to changing conditions suggests nature as a perfect ally to
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provide insights and principles to bemimicked and adjusted for human needs. Similar
to nature, where the concept of waste does not exist, our current production models
should follow the same path, considering all substances generated in a process as
equally valuable.

In current food production systems, while a specific product is the desired
outcome, the other resulting substances are often called by-products or waste with
a lower value. However, the raw resources can be considered as ‘meta-products’,
capable of being transformed into a variety of possible ‘co-products’ prolonging their
life cycle. Indeed, through the paradigm of ‘meta-product to co-products’, anything
produced within a process will have equal value and could safely return to nature.
This model can work if we change how we transform matter, shifting from mechan-
ical or chemical transformation to biological by following the rules of life where
macro-organisms mutually depend on other micro-organisms. The concept of ‘small
is beautiful’ [4] can be reached not only through focusing on local production but
also radically changing the scale, even considering microorganisms as production
systems. Can biotechnological development bring us to a new concept—‘micro is
beautiful’?

Today, we have many bio-design initiatives working with living matter. Specifi-
cally, in the growing-design field, designers cooperate with existing fungi, bacteria,
algae and hybrid colonies to create novel materials for sustainable alternatives to
existing matter and production processes [5]. When materials are constituted or
produced by living organisms, design transcends its traditional borders and teams
with experts of other scientific fields [6]. The outcomes often result in being spec-
ulative and highly holistic seeing designers playing active roles in understanding
growth processes and finding effective solutions to be integrated into existing or
future hypothetical systems.

2.2 Biodesign for Local Resilience Case Studies

Growing-design [7] is a branchof bio-design inwhichdiverse organisms like bacteria,
fungi or algae are used and embedded into solutions for new products, processes and
systems [8] aiming at efficient ecological integration. Designers take part in interdis-
ciplinary teams offering their creative skills in envisioning scenarios and developing
proofs of concept for emerging biotechnologies and bio-inspired approaches. More-
over, they have often a hands-on approach inwhich they actively become ‘cultivators’
[9] by creating the optimal conditions for the microorganisms to grow and to be later
implemented into diverse applications and realities.

In past decades, artists and designers have been crossing borders to other scien-
tific disciplines resulting in more symbiotic approaches and integration of natural
processes in their practices. One of the first examples of the intersection between art
and biology is ‘Victimless Leather’ [10] in 2004 presenting a provocative discussion
piece, a ‘semi-living’ jacket developed by an interdisciplinary team of artists and
scientists. The jacket raises questions about the moral implications of animal-based
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leather. Few years later ‘Synthetic Aesthetics’ [11] brought together artists, designers
and synthetic biologists to foster discussion and generate innovative and speculative
proposals concerning the potential of synthetic biology. The outcomes were equally
surprising and promising, envisioning products and scenarios for more sustainable
and utopic futures. One of the proposals is ‘Packaging that creates its content’
[12] using bacteria as manufacturing systems forming a probiotic cup releasing its
nutrients into the liquid when hydrated.

Currently, a broad scope of design initiatives and activities promote open-
source knowledge transfer about this emerging practice. Materiom [13] is an open-
source material recipe archive utilising the advantage of algae, mycelium, and other
compostable sources to accelerate the use of resources and biomaterials for circular
economy. Besides, microbial processes show the potential not only to substitute other
environmentally inefficient production dynamics but also to produce substances as
geographically close as possible to their final utilisation. For instance, Malai [14]
is an activity aimed at social empowerment through bio-design, by working with
local farmers and suppliers in Southern India. It makes sustainable fashion acces-
sories with bacterial cellulose which is grown using waste coconut water collected
from the local production. Similarly, Evoware [15] is an Indonesian start-up which
produces edible seaweed-based packaging and food wrappings. It provides an alter-
native to plastic packaging proposing water-soluble items which would not only
positively impact the economic situation of local seaweed farmers but also provide
additional environmental value to the urban society in Indonesia.

2.3 South Tyrol and Sustainable Relevance

Focusing on the local setting of the InnoCell project, South Tyrol1 shows a general
sensibility towards sustainable innovation displaying engagement on different levels
to preserve its ecosystem. Proinsect [16], an innovative running project, is using
the black soldier fly maggots in the process of converting urban organic waste into
humus and practically eliminate almost all the residues of the process. Moreover,
the Faculty of Design and Art of the Free University of Bozen-Bolzano is highly
engaged in (g)local, social, and ecological issues with the master’s degree in Eco-
Social Design and design projects developed in the bachelor program. One example
among these projects is ‘New Menu’ [17] which focused on food waste, unpacking
the potential of discardedor under-used local resources. The students openedvaluable
discourses between tradition and potential innovation through partnership with local
farmers and food-production companies.

These examples provide some insights about how to possibly speculate and create
more eco-compatible solutions acting on a local scale, starting from the resources
present in the territory. The next section depicts project InnoCell with its novel

1 South Tyrol region is in the North of Italy, a part of the Tyrol area.
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perspective to enhance the value of food waste in South Tyrol by creating potential
co-products obtained through microbial intervention.

3 Starting Point: From Peel to Peel

Although food consumption is a short-term activity, the related packaging is often
made of long/er-lasting materials, such as plastic, paper, and diverse composites.
The experimental design project ‘From Peel To Peel’ [18] was born by questioning
this paradoxical situation. The project aimed to find a locally crafted alternative to
disposable food packaging and disposable tableware by employing a compostable
material (microbial cellulose) obtained from the fermentation of local food ‘by-
products’ through a symbiotic culture of bacteria and yeasts (SCOBY). Microbial
cellulose (MC) provided an alternative to enhance the relationship between content
and container. Another critical point was to envision the integration of possible
production systems into the current regional setting.

3.1 SCOBY: A Hybrid Character

In-depth research led to identifying the possible ways of converting by-products
into useful substances. Algae, fungi, and SCOBY were compared—also to paper
and plastic—in terms of characteristics, production methods and manufacturing
journey. SCOBY (also called Kombucha mother) was chosen for its capability to
transform sugar-rich food byproducts into two valuable co-products both compat-
ible with edible and non-edible purposes: namely a fermented liquid and a fiber-
rich substance: microbial cellulose. The SCOBY is mostly known for edible-related
purposes. Namely, the Filipino dessert Nata de Coco is constituted by chunks of
SCOBY cooked into coconut syrup. However, it is commonly used to ferment green
and black tea mixed with sugar, generating a probiotic beverage: Kombucha tea. This
naturally enriched drink dating back to 220 B.C. has recently gained a high (g)local
potential given by its capability to transform by-products which we consider as waste
into valuable substances with a strong regional focus. Indeed, renewable resources
‘naturally’ call for local uses [1]. The conversion process happens through fermenta-
tion in which the SCOBY is immersed into a container filled with a nourishing liquid
for 12–21 days. During this time—as it happens in any other fermentation like beer
brewing—the ‘mother’ consumes the sugar and reproduces itself through symbiotic
processes eventually generating layers of microbial cellulose floating on the surface
of the liquid, as seen in Fig. 1.

This type of cellulose is purer than the one extracted from trees and appears to
have a smaller environmental impact since it is synthesized directly from food-related
by-products. For these reasons, it could provide a regenerative low-km solution to
substitute imported materials and ingredients used on a local level. Indeed, this novel



86 N. Cohen et al.

Fig. 1 Sicher. E. Microbial
cellulose layer is grown from
apple byproducts (2017)

process unpacks a variety of novel substances (co-products) to be used in different
fields. In particular, it appears to be suitable for medical, cosmetic, biotechnological,
food (source of indigestible fibers), novel material and compound, and even for
extraction industry applications [19–22].

SCOBY was introduced into the design world by fashion designer Suzanne Lee
[23] who wanted to provide an alternative scenario by raising the discourse about
the polluting leather industry. She developed a collection of items of clothing in
which she used microbial cellulose generated from tea fermentation to substitute
more common textiles. However, microbial cellulose is highly hydrophilic, which
means that it absorbs water becoming jelly-like and not suitable for clothing. The
‘Biocouture’ project was, in fact, a conversation piece. From that point in 2011 on,
several design students [24–26] and professionals started tinkering, experimenting,
and speculating [27] with the material to discover its potential. From Peel To Peel
is one of these projects which brought the discourse to another field by focusing on
food packaging.

3.2 Microbially-Produced Packaging

The project developed on two parallel levels: thematerial underwent anMDD (Mate-
rial Driven Design) approach [28] to practically understand its capabilities and limits
for food packaging and disposable tableware applications while the second level
extended the practical findings towards a systematic introduction of the material into
the local system.

MC was grown from local by-products such as scraps of apple, beetroot, potato,
grapes, blueberries, hops, and mixed vegetables immersed into containers filled with
a water-based solution and with SCOBY mothers. The fermentation happened in
static conditions. The grown wet layers of MC were dried and used for further
experimentation. They were treated in several manners acquiring different shapes
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Fig. 2 On left: Sicher. E. Samples of microbial cellulose dyed with fruits and vegetable juices
(2017), on right: Sicher. E. Sample of shiny dyed Microbial cellulose, (2017)

Fig. 3 Sicher. E. Dried
apple packaging made of
apple peels cellulose (2017)

and shades enabling various material applications as sheets or as substances (see
Fig. 2).

The final models were representations of food packaging (Fig. 3) and disposable
tableware (Fig. 4) with a familiar semantics, clear cuts, and bright shades. A partic-
ular focus was given to local food-producers proposing packaging for their specific
products. Similarly, disposable trays and cups were developed for street food vendors
and for hypothetical events in order to enhance the territorial identity through direct
and local uses of the material.

A systemic approach was used to investigate the dynamics of the current system
to speculate hypothetical ways of integration of MC production into the region
of South Tyrol. In particular, the journey of food by-products was analysed from
their collection from producers to their disposal into specialised centres. Visits were
made to staple producers, political representatives, waste-transportation services and
waste-management facilities to outline regional patterns around agri-food production
systems. After framing current dynamics, two scenarios were developed proposing;
first, an MC production plant integrated to the fermentation centre in charge of
disposing of the urban organic waste of the city of Bolzano/Bozen (see Fig. 5). As



88 N. Cohen et al.

Fig. 4 Sicher, E. Street food
plate made by beetroot
cellulose (2017)

Fig. 5 Sicher, E. MC production plant integrated into organic waste fermentation plant (2017)

discussed with the plant’s responsible, the current facility and the hypothetical MC
production appear to be mutually nurturing.

On the other hand, the second proposal displays a scheme for an independent MC
production plant (see Fig. 6).

These systemic investigations unpacked the potential of MC as a catalyser for
virtuous biological cycles. The fermentation process would take advantage of both
the fermented liquid and the generated microbial cellulose without leaving possibly

Fig. 6 Sicher, E. Independent MC production plant (2017)
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any waste. In this way, local assets would create an industrial ecology [29] and be
actively engaged in territorial value creation. These assumptions provided a ground
for the following research project addressed in the next section.

4 InnoCell

In this paper, we present the project InnoCell, as an example of a new possible
microbial production system based in South Tyrol. It would, on the one hand, valorise
local agricultural food ‘waste’, on the other hand, it aims to propose a (g)local model
which can be influential and diffused onto other local realities.

South Tyrol, the setting of the project, is the biggest apple growing area of Europe.
Solely in 2018, 910.767 tons of apples were produced regionally [30] and sold as
fruits or transformed into other edible products generating tons of by-products. This
amount is generally down-cycled into fertiliser and animal feed.

The founding principle of InnoCell is the potential of transforming the scraps
of the production of apple-related products into valuable substances. The apple is
considered as ‘meta-product’ generating a variety of ‘co-products’ through trans-
formation processes—like juice, dry apples—and through microbial intervention—
such as kombucha apple juice and compostable microbial substances—for edible
and non-edible purposes.

4.1 Methodology

The ongoing interdisciplinary project is led by the design team, together with food
technology scientists. The partners from the food technology field are in charge of
analysing the fermentation process with a growth-efficiency goal. Therefore, they
selected the most efficient strains of microorganisms and defined the ideal recipe for
the nourishing liquid based on apple scraps. Moreover, they will determine the most
efficient parameters for the process of fermentation and for the production of the
SCOBY co-products.

The design team explores the capability and potential applications of themicrobial
substances through practice-based design research. A DIY (do-it-yourself) growth
unit is being developed in order to produce SCOBY co-products, enabling further
tinkering and experimentation for possible applications. Moreover, future scenarios
with a strong (g)local focus will be built through co-design workshops with partners.
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4.2 DIY (Do-It-Yourself) Growth-Unit Concept

AsMC introduces a relevant discourse towards the low-km production of substances,
the consequent step would be to diffuse the knowledge of SCOBY fermentation to
other localities to create novel product solutions. A growth-unit concept is being
developed with the aim of making an easy-to-replicate system in order to enable
anyone, anywhere to independently perform the process. The most commonly used
growing technique is to let theSCOBYgrowon the surface of the liquid in a staticway,
differently in our DIY growth-unit a dynamic system called rotating disk bioreactor
was built based on the previous comparative studies done by other scholars and
biotechnologists [19, 31–33] to produce an optimal amount of yield. The prototype is
currently being tested with the aid of food technology partners. The goal is to create
a unit to be simply replicated elsewhere with standard components and minimal
assembly interventions. The unit would generate microbial cellulose substances and
a fermented liquid simultaneously by using diverse food by-products coming from
the local agricultural and/or food production.

5 Project Pattern: Global and Local Relevance

A relevant finding given by the ongoing research is that a systematic approach is
essentialwhenproposing novel product andproduction solutions. In fact, as industrial
products cannot be designed as single entities, alsowhen developing novel substances
and matter, it is fundamental to consider the entire ecosystem around its life-cycle.
Dynamics concerning raw materials, transformation processes, use, disposal, links,
and touchpoints among stakeholders need to be investigated into current systems
in order to envision meaningful scenarios of integration and/or coexistence. Indeed,
desk research and design-research tools like stakeholder maps, service maps, system
maps would help to visualise and to deal more efficiently with complex structures.
Moreover, field research would further ground and enhance the designer’s assump-
tions through visits to stakeholders’ facilities and advice from experts. In this way,
the systematic approach would support the research hypothesis to be verified based
on the existing realities, aiming to a real impact.

In analysing the project’s path, a relevant pattern was framed (see Fig. 7): while
project ‘Biocouture’ by Suzanne Lee raised the discourse of an alternative production
in a global dimension, project ‘From Peel To Peel’ had a strong locally-oriented
focus. Instead, project ‘InnoCell’ merges the two perspectives (local and global) and
provides novel production solutions based on local waste, on the other hand, it aims at
carrying this know-how to other localities through the open-source DIY growth-unit.

This can be identified as a generic pattern: a global-focused principle can be
taken to a local level and be enhanced with a (g)local perspective. Other projects
could follow a similar path unpacking and highlight promising (g)local potentials.
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Fig. 7 Project pattern

6 Final Assumptions

This paper reflects on the potential of SCOBY as a catalyser for resilient production
from a (g)local perspective. The symbiotic colony of microorganisms is capable of
transforming discarded food by-products into highly valuable substances for edible
and non-edible purposes and applications. This can be possible if we adopt the
formula of ‘meta-product to co-products’ which we above mentioned. The fruitful
husbandry approach between microorganisms and designers as ‘cultivators’ is deep-
ened by our project InnoCell enhancing the discourse around the (g)local potential
of SCOBY co-products as drivers for enhanced territorial value creation.
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Should Technology Be [just] Delightful?

Rodrigo Hernández-Ramírez, Liene Jakobsone, Thomas Behrens,
and Teresa Chambel

Abstract Our world has been steadily populated by a growing number of artifi-
cially “a-live” objects and smart devices, over the last decades, with varying degrees
of autonomy, and seeming to become better at guessing and responding to our needs,
offering pleasurable or delightful experiences, and making us more willing to trust
them. Nevertheless, such development and understanding of ubiquitous smart tech-
nologies are not without criticism and challenges. The more users regard technology
in magical terms, the more they ignore the complexities of the underlying infrastruc-
ture enabling their devices. However, these come with vulnerabilities that expose
users to various undesirable situations, threatening their privacy and forcing them
to deal with complications, with potential unforeseen social and economic conse-
quences. This is an important reason why Human-Centered Design needs more than
being empathic towards the user; it needs to assume a clear ethical stance. Designers
should learn to say “no” and ask “why” while examining the role technology plays
in our lives and asking what types of new relations we want to establish with it,
and ultimately be equipped to ask about our human project for the future and the
role a humanistic design approach should play in it. So, Should technology be [just]
Delightful? This introductory chapter addresses this fundamental question while
commenting on the contributions of the other chapters selected for this Design for
Interaction section of the book.
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Keywords Ubiquitous smart technology · Digital interactions · Complexity ·
Privacy · Human-centered design · Self-reflection · Disruption · Usefulness ·
Empathy · Ethics and trust

1 Introduction

Over the last decades, our world has been steadily populated by a growing number of
artificially alive (“a-live”) objects with varying degrees of autonomy, ranging from
programmable vacuums and smart thermostats to virtual assistants—e.g., “Alexa”
or “Siri”. Each year, these smart devices seem to become better at guessing and
responding to our needs, offering pleasurable experiences, and making us more
willing to trust them. These smart objects (including mobile phones) perform as well
as they do, not because they are “intelligent”, but due to the expansion of mobile
communication systems based on satellites, cell sites, and WiFi hotspots, coupled
with ever-increasing computing power has made our physical environment more
friendly towards them. More humans online, faster and more efficient computing,
more sensors communicating with each other, more RFID tags, and more actuators
mean more opportunities for collecting data about every aspect of human behaviour
[4]. This accumulation of data has enabled otherwise purely syntactical—and there-
fore semantically incompetent—systems to be considered “smart”. Data processing
is the backbone of this ubiquitous computing.

Themain idea driving this wave of automation is the belief that technologies work
best when they recede to the background of our experience [18] and that we should
take advantage of current developments in computation to enliven everyday objects.
Seen in this way, ubiquitous computing is portrayed as a form of “enchantment”. As
such, technology could offer information, entertainment or help people accomplish
specific tasks, but all while getting out of people’s way, behaving unobtrusively,
without forcing them to think about what they are doing. Enchantment relies on
aesthetics, playfulness and people’s affective responses to turn smart devices into
“partners in ubiquitous meaning-making” ([10], p. 738) for people.

Such an understanding of ubiquitous smart technology is not without criticism.
The notion of enchantment is arguably underpinned by a “magical” portrayal of tech-
nological design that prevents users from confronting potentially unsettling questions
about their devices [17]. Issues such as the type of labour involved (ethical or exploita-
tive?); the provenance of the materials (do they come from conflict zones? Are they
ethically produced?); fabrication and disposal (are they environmentally friendly?);
and privacy (user’s data is sold to third parties?) are eschewed.

“Magical thinking” combined with technological efficiency prevents users from
pondering the negative consequences that technologies might bring. The more users
regard technology in magical terms, the more they ignore the complexities of the
underlying infrastructure enabling their devices.Magical thinking also eschewsmany
of the constraints and frictions imposed by real life, ignoring that they exist for some
reason and may have a purpose.
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A common trend in ubiquitous computing seeks to make everyday human move-
ment more fluid by automating physical barriers. For example, smart door locks at
homes or offices that automatically open as users approach thanks to either biometric
information (e.g., digital print) or an RFID tag. Some solutions even have suggested
enhancing these door-locks with long-distance geo-location and predictive algo-
rithms that can anticipate the time a given personmight be likely to approach the door.
The problem, however, is that all of these functionalities would require vast amounts
of data about users, information that would otherwise remain hidden or would only
be accessible through conversation or keen observation. Thus, by removing the fric-
tion of opening a door, ubiquitous computing would also have to remove the frictions
that enable critical human dynamics.

This frictionless, utilitarian understanding of technologies not only brings an
arguably false sense of augmented agency but also eschews three crucial problems:

1. that technologies are not simply extensions of human capacities, but are also
phenomenological mediators which influence human experience;

2. that in order to predict users’ needs, technologies, need to spy on users;
3. thatwhat is often perceived as prediction is, in fact, induction of needs or actions.

The latter case is when an application encourages the user to do a certain thing,
she had not thought about doing, such as buying a coffee cup as suggested by the
iPhone’s “time and location” function.

Moreover, consumer-level ubiquitous computing does not merely work out of the
box. For example, most services require a smartphone, to accept the terms of service,
manage preferences and updates, and program and monitor the devices’ behaviour.
To properly function, these devices presuppose that all the systems in the network in
which they are embedded can exchange data. In reality, the implied seamless inter-
operability is difficult to achieve for both commercial and technical reasons (patents
or petty cooperative rivalry). Consequently, there is no universal standard governing
how different devices should communicate over a network. Thus, even the simplest
device will enter an ecosystem of “balkanised” operating systems, software proto-
cols, versions, frameworks, packages, and dependencies [7], all of which contribute
tomaking the systemmore vulnerable to errors and third-party attacks. These vulner-
abilities expose users to various undesirable situations, threatening their privacy and
forcing them to deal with complications, such as component obsolescence, bugs,
and unsafe data handling that cannot be avoided as ubiquitous computing systems
continue to grow in complexity.

Despite these shortcomings, technocentric biases continue to thrive, mainly
because “perfection, prediction and seamlessness” as the central (and sometimes
only) goals behind technological design [2]. The problem, however, is that the
promises of seamless, flawless technological advances never come, and, instead,
end-users are left to deal with the unforeseen social and economic consequences
of these technologies. Moreover, most of these consumer devices are now devel-
oped following some version of Human-centered Design approach (HCD) to User
Experience (or at least developers claim to do so). While these methodologies are
right to put users’ needs at the centre of their concerns, HCD still tacitly argues that
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technologies should be “ready-to-hand” (to use a Heideggerean term) and disap-
pear from users’ consciousness to better perform their role. Hence, devices should
blend into the background, appearing almost unnoticed as quiet servants whenever
needed. This view is problematic because it perpetuates a utilitarian understanding of
our relationship with human and non-human agents and because it lacks an explicit
ethical stance.

From a methodological standpoint, HCD should be one of the best means to
keep the consequences of poorly implemented automation at bay. However, to do so,
HCD cannot continue to be a mere epistemic facilitator—i.e., a means to make the
complexities of technological systems understandable. HCD needs more than being
empathic towards the user; it needs to assume a clear ethical stance towards tech-
nological development and, arguably, the courage to enforce that stance. Designers
should learn to say “no” and ask “why” when dealing with ubiquitous computing;
they should question whether specific processes require to be automated and whether
interfaces should be hidden for the sake ofmaking technologies delightful. Designers
should critically examine the role technologies play in our lives and ask what types of
new relations we want to establish with our devices. Ultimately, designers should ask
what our human project for the future is and what role a humanistic design approach
should play in it.

2 Design for Technology and Digital Interactions

HCD advocates take human–technology relations for granted, that is, that interfaces
should be “ready-to-hand”, as well as epistemic facilitators, but, as we saw earlier,
this often requires invasive and privacy-threatening compromises. Consequently, as
our dependency on smart devices increases, so do the chances that they end up calling
the shots, distorting and constraining our behaviour and our physical and conceptual
environments to further accommodate us to them instead of the other way around
[4]. The danger is that instead of establishing healthy dialectic relationships, we end
up adapting to their “needs” only “because that is the best, or sometimes the only,
way to make things work” ([4], pp. 252–253). Designers should, therefore, always
consider what would be the actual role a given technology is going to play in peoples’
lives.

Regardless of these concerns, however, from the point of view of the user, there
is undoubtedly an experiential benefit from disappearing interfaces, as we can see
in the chapter, “A Semiotic and Usability Analysis of Diegetic UI: Metro—Last
Light”, where Doval, Almeida, and Nesi discuss how integrating the user inter-
face into game’s art & narrative (a diegetic interface) can increase the feeling of
immersion and thus provide a more pleasurable game-play experience. Furthermore,
immersion can also serve a methodological purpose, as Fransreb et al. show, while
exploring the potential of VR for carrying out UX research, though there is open
debate concerning the scalability of the results. Thus, it is necessary to carry out more
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research and perhaps bring a deeper and broader understanding of users’ interaction
with technology.

Furthermore, when the mediation capacities of technologies are not only
accounted for but also positively used, as Seçil Uğur Yavuz shows in “MASAL:
Bridging between two cultures through storytelling with an interactive e-textile toy”,
designers make the enhancement of the relationship between humans the explicit
end-goal of technological systems. Thus, here is a case in which the interface is
not something that disappears but visibly mediates human relations. These chapters
show the emergence of new design frameworks which, through creative speculation,
challenge the dominance of HCD and show the need to reevaluate the tenets of this
methodology.

3 Design for Self-reflection, Imagination and Disruption

The rapid technological development that has taken place during the previous century
has enabled significant progress and improved the living conditions in certain parts
of the world considerably. However, due to corporate interests, poor management, or
even lack of awareness, this progress has also resulted in severe damage to the envi-
ronment and deterioration of the lives of those less privileged. Furthermore, design
has been too much focused on plain problem-solving innovation as its primary goal,
forgetting that “innovation, as a concept, does not embed any social and ecological
value sets, nor does the ‘design thinking’ approach to problem solving” ([1], p. 6).
Even the ‘human-centered’ aspect of design often remains on a level of physical and
emotional satisfaction of the user, without acknowledging any ethical considerations
the product might require, not to mention the disregard of indirectly affecting also
the non-humans.

In his chapter, “DesignDelight:AnExperientialQuality Framework”,Omar Sosa-
Tzec decodes and analyses design products’ experiential qualities, which cause a
sensation of delight. As he notes, until recently, this has primarily been a matter of
concern for marketing researchers and practitioners, as they have realised that satis-
fying customers’ needs were insufficient to persuade them to buy something. At the
same time, it is widely acknowledged that design has historically been, and still is,
employed as a powerful tool for marketing. The effect is not achieved by improving
products’ functionality, nor by making them more ecologically and socially respon-
sible. If previously it was about the looks and trends, then now it is all about the
experiences, and delight is among the most pleasurable ones. Sosa-Tzec describes
how delight can be created through design, or in other words, what emotions a
design product needs to provoke in its user in order to be perceived as delightful.
However, the most crucial issue considering the current state of affairs is the purpose
of causing delight. Apart from themost evident and historically accustomed reason—
marketing—it can also become part of a larger-scale solution to consumerism. Sosa-
Tzec remarks that delight, as a positive emotion, might have the power of altering
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our thinking and actions. Nevertheless, he also urges the designers to adopt a crit-
ical perspective and become ethically aware when pursuing “design delight”, as this
concept rejects thoughtless deployment of products and consumerism.

Luckily, he is not the only one calling for an ethical stance. In the past decades, we
have witnessed an emergence of various attempts to question the very basis of design
and its tradition, which has for so long contributed to the global environmental and
social issues we are currently facing.

Tackling not only technologies but all sorts of design products, one of the most
established results of such endeavours is theCritical andSpeculative design approach,
which has been gaining design community’s attention since the 1990s. It is intended
to address both designers and society and aims to challenge narrow assumptions
and preconceptions and disrupt the status quo. By use of fictional and provocative
design proposals in the form of objects and their use scenarios (often depicted in
photographs and videos), Critical designers attempt to raise awareness, expose bias
and provoke discussions on the role that products play in everyday life ([16], p. 94).

Another approach conceived with a similar intention is to seek ways in which
design can contribute to a systemic disruption of the status quo and aim at a different
“design culture” ([12], p. 58), originated in the 2010s and is known as the Transition
design. It acknowledges that we live in transitional times and is based on the premise
that there is a “need for societal transitions to more sustainable futures and the belief
that design has a key role to play in these transitions” [9]. Similarly, advocates of this
design approach are convinced that the whole society, including designers, needs to
reconsider its expectations and assumptions and set new goals accordingly to achieve
the necessary change. They urge designers to revise their mindsets and adopt a new
paradigm in design to discontinue the ongoing “defuturing” ([5], p. IX).

The two approaches described above have things in common. They pose a strong
emphasis on the future, along with an invitation to deliberately shape it according
to our needs, rejecting the conformist attitude, re-learning to dream again, and
setting goals that serve society instead of the industry. Both approaches also have
an awareness-raising ambition and emancipatory goals, as they offer space for disci-
plinary and individual self-reflection ([13], pp. 389–395), which should result in a
humbler and more inclusive mindset, that accepts all kinds of human ‘strangeness’
as well.

Also, the Disruptive Design Method [1], central to the discourse of Cristina
CarmeloGomes’s chapter, “SmartUrban environments,” is based on similar premises
and aims at similar goals: challenging the status-quo, emphasising social and ecolog-
ical values, and overcoming one’s own bias. Gomes discusses the arguable success
of transforming Lisbon into a smart city—a process in which, according to her, the
city’s peripheries have not undergone sufficient improvement of their public urban
environments.

This is partly because the traditional city planningprocesses are complex and slow;
hence they often deliver obsolete results already at the moment of implementation.
Nevertheless, their methods are outdated—they replicate the existing organisational
models, which are inherently unsustainable. They aim at technological innovation,
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which solves practical problems, but unfortunately does not tackle the social and
ethical issues: neither the historically rooted nor the ones caused by this innovation.

Active citizen involvement in the form of co-design and participative processes
is needed to gain insights and confront the users with the multitude of options and
activate their imagination. New design methods, such as the above described, are
very welcome as well, as change towards the sustainable, human and livable future
“will not occur of itself; it can only occur by design” ([6], p. 45).

4 Ethical Technology and the Question of Trust

The chapter “Age Ratings for Tabletop Games’ Usage in Brazil—analysis and
suggestion of new criteria” by João Léste and Claudia Mont’Alvão, formulated the
research question:

Are age indications in tabletop games adequate to children’s abilities and limitations?
Moreover, how will children deal with the frustration of not accomplishing a game’s
objective?

The authors hypothesise that current tabletop games publishers do not follow
adequate cognitive-oriented criteria and, therefore, the game’s age rating is not
adequate for children’s learning and development skills.

Whenwepurchase a tabletop game for children,weusually trust the recommended
age restrictions, but what exactly is that trust based on? Chemistry sets and science
kits have a long history of causing accidents, so what parameters will consumers
look for before trusting a specific product? The question of trust can be extended
to all interactions between humans and artefacts, but from a certain age onwards,
learning and development skills are no longer tied to a specific age.

In a growing trend, companies realise that every aspect of their organisation
disrupted by technology represents an opportunity to gain or lose trust. They approach
trust not as a compliance or public relations issue but as a business-critical goal to
be pursued.

Historically, scholars have viewed distrust and trust as opposite ends of the same
theoretical construct or as functional equivalents. More recently, scholars have begun
to identify them as theoretically different constructs [8, 14], defining distrust as “con-
fident negative expectations regarding another’s conduct” ([11]: 439). Researchers
note that human perceptions are multi-dimensional; trust and distrust can, and do,
coexist simultaneously [11]. “Trust and distrust are contraries, not contradictories.
To say that it is not the case that one trusts another person is not to say that one
distrusts him” [8]. Thus, distrust is not simply an absence of trust [11] but a proactive
expectation of harm [3].

Seen from this perspective, trust becomes a full-scale undertaking to ensure that
the many dimensions across an organisation’s technology, processes, and people
are working in sync to earn and maintain the high levels of trust expected by their
many stakeholders. Consumer distrust can be particularly destructive [15], and the
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prospect of self-driving cars or health related services, products or policies (so rele-
vant and debated in our current pandemic situation) are but a few examples that
trust is a multi-stakeholder design challenge and represents a critical value that sets
apart the responsible from the irresponsible and the corrupt, in a world that faces
multiple crises. Many questions like the following are circling “ethical technology”
and ethical dilemmas when making decisions on how to use disruptive technologies.
“In a burning building, how would a robot that has been designed to rescue human
beings from the fire have to look and act like, if it was to earn their trust?” “In case
there are people of varying age groups, race and gender, whom should the robot
rescue first?” The technological focus might be too narrow in this context, and it
might become critical for designers to address the question of trust as a critical factor
for success.

We need to evaluate what “user needs” mean nowadays, perhaps think from
an ecological standpoint and this implies re-thinking (even re-designing) what
humanismmeans in the 21st and coming centuries. Perhaps the shifting nature of the
relationship between humans and artefacts via interfaces requires an accompanying
adjustment in design practice, where the focus shifts from the output to the outcome.
This question, in turn, raises the question of what are the preferred outcomes and
who should define them? Are designers professionally equipped to engage the new
ethical dilemmas that inevitably accompany the present and future technologies?
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User Experience of Real and Virtual
Products: a Comparison of Perceived
Product Qualities

Danny Franzreb, Alexander Warth, and Kai Futternecht

Abstract Virtual reality (VR) enables immersive experiences where users can
explore products in the virtual world. In the last few years VR technologies have
developed so much that the idea of substituting experiences with real products
through those with virtual representation is growing, even with all inaccuracies of
the computer-generated experience. If these virtual experiences are adapted as real,
how huge will be the opportunities to increase the effectiveness of product develop-
ment processes? For example, what if we can virtualize main parts of prototyping
because we can get valuable feedback on a virtual representative? Thus, under-
standing the possibilities of VR to create products and evaluate their user experience
(UX) is gaining in importance. While previous research analyzed the UX of interac-
tive products, only few studies have investigated the UX of VR-product representa-
tions compared to the real world. In order to get a first step towards understanding
the UX of virtual products, we conducted a product test that compares the UX of
real products with their representations in virtual reality. In an empirical study, our
subjects judged three different products with respect to their hedonic and pragmatic
qualities by evaluating them through the AttrakDiff 2 questionnaire. The results
from our user study revealed that there are in fact no significant differences in the
user experience for two out of the three products. However, one object was rated
significantly better in virtual reality compared to the real counterpart. Furthermore,
qualitative user statements have been analyzed, showing that the users either valued
or disliked different aspects of the products depending on whether these products
were perceived in real life or VR: In summary, our study shows that there is already
a high level of comparability between real and virtual product experience. At the
same time, it reveals some question approaches that still have to be answered when
experiencing virtual product representatives as if they were real.

Keywords User experience · Usability · Virtual reality · Prototyping · Testing
D. Franzreb (B) · A. Warth · K. Futternecht
University of Applied Sciences Neu-Ulm, Neu-Ulm, Germany
e-mail: danny.franzreb@hnu.de

A. Warth
e-mail: alexander.warth@hnu.de

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
E. Duarte and C. Rosa (eds.), Developments in Design Research and Practice,
Springer Series in Design and Innovation 17,
https://doi.org/10.1007/978-3-030-86596-2_9

105

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-86596-2_9&domain=pdf
mailto:danny.franzreb@hnu.de
mailto:alexander.warth@hnu.de
https://doi.org/10.1007/978-3-030-86596-2_9


106 D. Franzreb et al.

1 Introduction

For years, Virtual Reality (VR) has been experiencing an enormous boost in devel-
opment, thanks to an increasing amount of technical innovation and it is predicted
to continue to grow [28]. Large companies, such as Facebook with the acquisi-
tion of Oculus VR, are investing billions in the further development of VR hard-
ware as well as software [3]. This trend is strengthened by the development through
further complementary innovations, such as 360-degree video cameras, VR compat-
ible development environments such as Unity [34] or Unreal Engine [35], as well as
an unchanged social and entrepreneurial movement to make the knowledge of the
world available to all people.

Advancement of VR innovation has impelled a worldwide race to recognize and
exploit the next significant market opportunities. VR hardware manufacturers and
software engineers are collaboratingwith specialists of several different areas such as
product designers, architects or healthcare practitioners to create the next generation
of interactive products and services [40].

Innovation is crucial for businesses nowadays to be successful in the globalmarket.
Many companies are trying to gain a competitive advantage towards their competi-
tors by applying new technologies and processes to their engineering design prac-
tices. Opportunities in industrial design processes arose because the maturity of VR
element technologies has increased greatly [11]. VR opens new possibilities for a
faster, cheaper and more effective process and they appear in all stages of product
design, such as ergonomics, product life cycle, manufacturing, etc., whereby the
biggest potential seem to occur during the early stages of product development.
Although computer modelling processes are currently used at different stages of the
product life cycle, building a physical, fully functional prototype makes the product
development process very expensive and time consuming. New technologies, such as
virtual reality applications, are needed to empower the industrywith a faster andmore
efficient way of creating products as they are an ideal tool for simulating prototypes
with authentic interactions [33].

In this study, we investigate whether there are differences in the user experience
of three different products when users perceive and interact with them. In order to
achieve this goal, we conducted a product test that compares the user experience of
real products with their representations in virtual reality. The fidelity of the computer-
generated experiencewas still far from that of the real-life ones, thus one of the hidden
interests behind the studywaswhether the level of fidelity that currentVRexperiences
offer would already generate a comparable experience to real-life products in terms
of the measurable UX-factors.
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2 Background

This paragraph relines the topics User Experience, Virtual Reality and Prototyping
and connects them to the background of our study.

2.1 User Experience, Hedonic and Pragmatic Quality

Over the last decades, design professions have become increasingly engaged with
UX. Various different attempts at providing theories and UX frameworks have been
made [7]. In contrast to early UX research, which was more focused on task effi-
ciency andother pragmatic qualities, user experience nowadays also considers quality
attributes like self-actualization [19] and the fact that the consumer experiences
hedonic qualities while interacting with a product. In Bruno and Muzzupappa [9],
the authors compared the usability of a microwave in virtual reality with the real-life
version of the product. The results of this test showed that there was no significant
difference between the usability of the same product in VR compared to reality.
However, none of the previous research conducted has tested if the user experience
of a product is different if it is seen and interacted with in virtual reality compared
to reality.

2.2 Virtual Reality

Virtual Reality is the experience to perceive a computer-generated environment as if
it is real. It is a powerful tool that provides an advanced immersive medium which
can deliver high-impact messages and engage potential consumers [5]. According
to Villani et al. [38], the experienced presence of some VR applications might even
surpass reality in some occasions, depending on the quality of the application as well
as the virtual environment.

Currently, there are examples of VR use which indicate that VR could be a next
step in evolving product development processes or that it is already in use for it.

The whole process of assembly planning in product development is a crucial
step for many companies. The process that describes how different parts will be put
together, function and also how they appear has proven to be a major cost factor for
the development of a product [8]. VR technology has proven to be an efficient tool
to simulate such advanced interactive product models by also providing different
kinds of sensations, such as haptic, auditory and visual [33]. Virtual CAD models
allow product designers to import prototypes into virtual environments during early
as well as later design stages. As a result, companies are able to perform evalua-
tions based on the virtual simulations instead of building a real product prototype.
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Especially formal design changes can be incorporated easily using virtual appli-
cations. Haptics, collision detection and interactions between objects can be simu-
lated by using natural human motions. Furthermore, the concept to visualize realistic
behavior and examine human interactionsmakes for example virtual assembly proto-
types ideal for analyzing assembly related problems [33]. In order to create a reliable
product model in VR, the evaluation environment must be able to simulate real world
scenarios regarding physics, interactions and their behavior and properties [12]. Seth
et al. therefore expanded existing definitions of VR in regards to product design
and described it as “the capability to assemble virtual representations of physical
models through simulating realistic environment behavior and part interaction to
reduce the need for physical assembly prototyping resulting in the ability to make
more encompassing design/assembly decisions in an immersive computer-generated
environment.”

Virtual reality applications are often used in the automotive sector to experience
[17] or even drive the desired car in the virtual environment [21]. Nissan also enables
consumers to evendesign their ownNissan car inVR[29].Companies such asL’Oreal
and Unilever [16] have created virtual reality store simulations to enable better shelf
layouts and therefore increase sales [31]. Companies like IKEA [22] or Lowe’s [26]
use VR applications to design and explore living rooms and the furniture within and
even share it on YouTube to increase the social experience of the customer. In the
tourism sector, travel agencies and hotels use virtual reality to market and manage
destinations [30]. These so called “virtual tours” are often panoramic pictures or
videos that do not allow free navigation. Theme parks are also an increasing market
for VR entertainment. Various theme parks around the globe already offer attractions
that are available via VR and AR technology [18].

These various examples show that VR has actually got very far in increasing the
visual quality of its generated content. In contrast, they also show that the main focus
in VR has been the visual stimuli and that the integration of other sensorial channels
such as haptic feedback or smell is still in its infancy. Nevertheless, VR already gives
many people an immersive experience with a measurable effect on their UX.

2.3 Prototyping

Prototypes of products are simplified representations of design ideas before the final
artefacts are created. The most common usage of a prototype is as a “learning tool”
and can be used at any stage of the design process to find issues and explore new ideas
[13]. Especially for innovative, novel concepts, the creation of prototypes, i.e. proto-
typing, is an important prerequisite for the evaluation of user experiences. Already
in the early phases of product development, assessments of the success potential of a
product idea can be obtained. Insights into promising and less promising ideas aswell
as possible technical realizations help to reduce development risks and thus costs.
In addition to their use in evaluation, prototypes also serve to demonstrate design
decisions and possible design alternatives. Thus, prototyping offers great potential
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from a company’s point of view and is a major activity in product development
[15]. Prototypes do not need to be perfect. They range from low-fidelity drawings to
high-fidelity models at several levels, all designed to communicate and explore the
quality and the design of the product [13]. Prototypes modelled with virtual reality
technology can be seen as experience prototyping [10]. It describes the simulation of
a product experience through involvement of the consumer. As in other prototyping
approaches, the focus is also on the question of how a product idea plays out on the
experience level, whereby usability aspects and questions of interaction design can
also be examined [15].

3 Considerations for the Study Design

In order to compare the perceived user experience of real products and virtual
representations, a comparable test set-up was created in reality and in VR.

3.1 Virtual Environment

It was important for this test to achieve a natural and comfortable interaction for
the user, especially if the participant has limited or no previous experience with VR
technology. The virtual environmentwas designed to create a high level of immersion
for the user. Therefore, the virtual room was built similar to the real office in which
the participants were located while using the VR devices. The VR setup used in this
experiment was the HTC VIVE Headset [39] and the associated controllers. The
virtual environment was created with the Unity Game Engine [34]. After all objects
and products had been modeled with Blender [6] and Fusion 360 [4], they were
imported into Unity to create the virtual set-up.

3.2 Products

As already mentioned, the product test contained three different products that are
independent from each other. The choice for the three products was based on the
following parameters: The objects should be part of the same environment, the inter-
actions should be just physical, the level of interaction should be different from low
to higher complexity and the objects should not be already known by the participants.
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Fig. 1 Screenshot of the
lamp in VR

The selected objects where part of a new lab-inventory which was introducedmonths
after this study:

Lamp
The first object is an interactive lamp created and designed at a university. It can be
moved upwards and downwards by grabbing and dragging the lamp in the desired
direction. The light can be activated aswell as deactivated via the blackmotion sensor
on one of the sides. In addition, the LED light bars can be rotated in 360°. It is the
object with the highest grade of interactive complexity (Figs. 1 and 2).

Convertible Table
The second product is a convertible table that can be used either as a standing table
or as a normal desk. To change its purpose, the table just has to be turned over its
wheel axis (Figs. 3 and 4).

Miura Barstool
The third product is a barstool designed by Konstantin Grcic. It is the object with the
lowest functionality and intractability (Figs. 5 and 6).

Testing Room
For the testing we chose an office room inside the university. The choice was made
because the three objects are used for agile work in office context. Additionally, the
whole setup enabled a rational and undisturbed testing process with the experience
in one room and the questionnaire taking place in the next one.

The main reason that the VR-twin of the roomwas designed as similar as possible
to the real one was to have as few side effects on the VR-participants’ experience as
possible when they used the VR-Headset; it should feel as if there was no change in
their situation (Figs. 7 and 8).
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Fig. 2 Photo of the lamp

Fig. 3 Screenshot of the
table in VR
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Fig. 4 Photo of the table

Fig. 5 Screenshot of the
barstool in VR



User Experience of Real and Virtual Products: a Comparison … 113

Fig. 6 Photo of the barstool

Fig. 7 Screenshot of the
testing room in VR

3.3 Questionnaire

The research methodology of this survey questionnaire has a mainly quantitative
focus, but also contains some qualitative questions [1, 24]. The first page of the survey
has been created to collect the necessary demographic data of the participants. The



114 D. Franzreb et al.

Fig. 8 Photo of the testing
room

participants were asked to provide information about their gender, age, profession
and annual income.

It is common practice to evaluate the user experience of interactive products via
questionnaires. The User Experience Questionnaire (UEQ) [27] and the AttrakDiff
2 [20] are two of the most used tools to evaluate interactive products by question-
naires. Both constructions rely on the theoretical framework of user experience that
distinguishes between pragmatic quality, hedonic quality and perceived attractive-
ness of a product. Furthermore, both questionnaires use a format of a seven-stage
scale with two opposite adjectives on each end. A remarkable difference between
both questionnaires is the selection of word pairs. The AttrakDiff 2 questionnaire
has proven to be a strong and reliable source of measurement of perceived awareness
of products as well as for user experience measurement with a strong background in
research [2, 23, 32], and for that reason we selected it to evaluate pragmatic quality,
hedonic quality and perceived attractiveness.

For each product, the AttrakDiff 2 questionnaire [20] was used to measure the
perceived awareness of hedonic quality—identification, hedonic quality—stimula-
tion, attractiveness as well as the perceived pragmatic quality. The questionnaire has
proven to be a strong and reliable source of measurement of perceived awareness of
products as well as for user experience measurement [2, 23, 32].

The questionnaire consists of twenty-eight 7-point adjective pairs. The word pairs
represent strong contrasts and can be subdivided into further rating levels. In addition
to the AttrakDiff 2, the participants were asked to rate on a 5-point scale how likely
it was that they would buy the product for themselves, or recommend it to friends
or colleagues. Furthermore, two qualitative questions were asked at the end of each
product evaluation. The participants were tasked to indicate a fair price for each
product and state what they liked and disliked about the objects.

For the virtual reality evaluation, two additional pages were added to the question-
naire to rate theVR-application, the devices and the general attitude of the participant
towards VR and new technologies. Thus, the first page contained questions about the
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user acceptance of the virtual reality technology used in the product test. The Tech-
nology Acceptance Model [14] was used for this task and included questions about
perceived ease of use [14, 36], perceived usefulness [25], attitude towards using the
technology [37] and the behavioral intention to use it [37].

The second page therefore contained questions about the attitude towards new
technologies, the intention to use and buy VR technology and the general usage of
existing VR technology.

4 Method

The test was conducted as a participatory and summative evaluation in the rooms of
the University of Applied Sciences Neu-Ulm. In VR we tested 33 (average age 23;
15 male, 18 female) and in the real environment we tested 31 (average age 24; 15
male, 16 female) students of the University of Applied Sciences Neu-Ulm. The target
group was deliberately chosen homogeneously in order to exclude as many target
group-specific disruptive factors as possible. All participants tested out the same
three products and evaluated them afterwards. Pre-test instructions were similar for
every participant in the VR test as well as the real product experience. Therefore, a
guideline was created that contained all the important indications for the students. At
the start of the experiment, everyonewas told that theywere participating in a product
test and would be asked to evaluate three products afterwards via a questionnaire.

In order to learn about all the functions of each product, the participants were
introduced to a scenario and had to carry out specific tasks for each object (four
tasks for the lamp, four tasks for the table and two tasks for the barstool) that were
described in the scenario.

In addition, the VR students were taught how to grab and move objects within
the virtual environment (Fig. 9). In order to create the same prerequisite for every

Fig. 9 Screenshot of the
teaching exercise
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participant, an additional exercise was created to teach the user how to grab and
control objects inside the virtual world. The users were tasked to sort colored balls
into the according bowls. After achieving that, the instruction test was disabled and
access to the three products was activated to the user.

The users were instructed to take as much time as necessary for each product as
they had to evaluate the usability as well as their impression of each product after-
wards. It was also mentioned that they were completely safe within the experience
and could not do anything wrong inside the room. After the users experienced all
the products, they were asked if they thought that they have seen enough of every
product to evaluate it, otherwise they could look at a specific product again. After
every participant had mentioned that they had seen enough, the product test was
finished and they were asked to evaluate their product experience. The participants
were taken to another room to rate the three products via the associated question-
naire. They were tasked to answer the questions spontaneously without thinking too
much about it.

5 Results

To verify the reliability of the AttrakDiff2 subscales, Cronbach’s Alpha was calcu-
lated for the four subscales for every product. Usually, an Alpha-Coefficient of >0.7
is considered a good indicator for the reliability of a scale. In our case, every resulting
value of each product is above this threshold and therefore we can derive that the
four subscales of the Attrakdiff2 questionnaire show a high reliability for our data.

5.1 Lamp

Figure 10 highlights the mean scores of the lamp for the four subscales pragmatic
quality (PQ), hedonic quality—identification (HQI), hedonic quality—stimulation
(HQS) and attractiveness (ATT). Analyzing the results by means of t-tests shows
only slight and insignificant differences between the real and theVR outcomes. In the
pragmatic quality, the real product is ranked slightly better than the VR counterpart
(MReal = 4.6; SDReal = 0.85; MVR = 4.5, SDVR = 0.80; t = −0.259; p = 0.800).
In the hedonic quality identification (HQI), the virtual reality object was perceived
slightly better than the real product (MReal = 5.1; SDReal = 0.4; MVR = 5.3, SDVR =
0.7) t = 0.7, p = 0.5. This applies also to the hedonic quality stimulation (MReal =
5.5; SDReal = 0.5; MVR = 5.7, SDVR = 0.6) t = 0.4, p = 0.7, and also to the overall
attractiveness of the products (MReal = 5.3; SDReal = 0.3; MVR = 5.4, SDVR = 0.3)
t = 1.1, p = 0.3. Figure 9 shows the extended profile of word pairs with the mean
values for both scenarios.

The balanced user experience of the lamp in both scenarios is also reflected in
the intention to buy or recommend the product. 58% of the VR participants were
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Fig. 10 Mean values for the
lamp (PQ—pragmatic
quality; HQ-I and
HQ-S—hedonic quality
individual and stimulation;
ATT—attractiveness)

likely to buy the product to a fair price, whereas 53% that participated in the test of
the real product answered with the same outcome. In addition, 58% (VR) and 63%
(real) were likely or extremely likely to recommend the product.

However, the individual feedback of the lamp pointed out differences in the aware-
ness of the product. The positive aspects of the object were similar in both cases. The
participants rated the lamp as modern, futuristic and innovative. They enjoyed the
form and style of the object and liked the rotatable LED lights. The negative aspects
varied in both scenarios though. Regarding the real-life object, attendees complained
about the sound that appears when the object was adjusted in height. Furthermore,
several students thought it was cumbersome that the sensor of the light was difficult
to find when the lamp was in a higher position. On the other hand, participants of the
VR object mostly pointed out that it could be sometimes difficult to grab the LED
lights with the controller, especially when the object was moving/turning.

5.2 Convertible Table

Figure 12 highlights the mean scores of the convertible table for the four subscales.
Similar to the lamp, an analysis of both outcomes shows no significant difference
between both versions of the table. In the pragmatic quality, the real product is ranked
slightly worse than the VR counterpart (MReal = 5.3; SDReal = 0.9;MVR = 5.4, SDVR

= 0.9) t= 0.09, p= 0.9. In the hedonic quality identification, both objects are ranked
equally (MReal = 4.4; SDReal = 0.4; MVR = 4.4, SDVR = 0.5) t = 0.05, p = 0.9.
This applies also to the attractiveness (MReal = 4.4; SDReal = 0.5; MVR = 4.4, SDVR

= 0.4) t = 0.0, p = 1. In the hedonic quality stimulation, the real object is ranked
slightly better (MReal = 4.0; SDReal = 0.4; MVR = 3.8, SDVR = 0.3) t = −1.2, p
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= 0.2. Figure 11 shows the extended profile of word pairs with the mean values for
both scenarios (Fig. 12).

Fig. 11 Results of the Attrakdiff2 for the lamp (PQ—pragmatic quality; HQ-I and HQ-S—hedonic
quality individual and stimulation; ATT—attractiveness)
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Fig. 12 Mean values for the
table (PQ—pragmatic
quality; HQ-I and
HQ-S—hedonic quality
individual and stimulation;
ATT—attractiveness)

Similar to the lamp, the balanced awareness of the table is also reflected in the
intention to buy or recommend the product in both scenarios. 15% of the VR partic-
ipants are likely to buy the product for a fair price, whereas 23% that participated in
the real-life product test answered with the same outcome. Furthermore, 30% (VR)
and 33% (real) are likely or extremely likely to recommend the product.

The individual feedback this time, in contrast to the feedback about the lamp,
points out that the participants perceived the product similarly in VR as well as
in real life. Positive aspects about the product were that it is practical, simple and
extremely space saving. On the other hand, the attendees mostly criticized the cold
design of the object and mentioned that it was not aesthetic enough.

5.3 Miura Barstool

Figure 14 highlights themean scores of the barstool for the four subscales. In contrast
to the other two objects, the results of the barstool show significant differences
between the two scenarios in the scales HQI and ATT. In the pragmatic quality, the
VR product achieved a higher score than the real object (MReal = 4.7; SDReal = 0.5;
MVR = 5.2, SDVR = 0.6; t = 1.6; p = 0.1). This applies also to the hedonic quality
identification (MReal = 4.4; SDReal = 0.3; MVR = 5.1, SDVR = 0.4; t = 3.4; p =
0.005), and also to the hedonic quality stimulation (MReal = 4.3; SDReal = 0.4; MVR

= 4.8, SDVR = 0.6; t= 1.8; p= 0.09), Finally, the VR product also achieved a much
higher score in the attractiveness (MReal = 4.6; SDReal = 0.3; MVR = 5.2, SDVR =
0.2; t= 3.7; p= 0.003). Figure 13 shows the extended profile of word pairs with the
mean values for the barstool (Figs. 14 and 15).
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Fig. 13 Results of the Attrakdiff2 for the table (PQ—pragmatic quality; HQ-I and HQ-S—hedonic
quality individual and stimulation; ATT—attractiveness)
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Fig. 14 Mean values for the
barstool (PQ—pragmatic
quality; HQ-I and
HQ-S—hedonic quality
individual and stimulation;
ATT—attractiveness)

The VR favored awareness of the barstool is also reflected in the intention to
recommend and buy the product. 51% of the VR participants were likely to buy the
product at a fair price, whereas only 20% that participated in the real product test
answered with the same outcome. In addition, 42% (VR) and 23% (real) were likely
or extremely likely to recommend the product.

The individual feedback showed several differences between the two tests. The
virtual object was described as an uncomplicated object with an attractive design.
Almost no negative aspectswerementioned for the product inVR, only some students
mentioned that it might look a bit uncomfortable but it was hard to assess. The
perception of the real product was more focused on the comfort of sitting on the
barstool instead of the design. While a few participants still mentioned that it looks
quite aesthetic, many criticized the material and judged the shaky way the barstool
behaved.

6 Conclusion

A first result of the study is that there is no significant difference in the evaluated
experience of the lamp and the convertible table in virtual reality compared to the
real-life objects. Both products were rated nearly the same (maximal difference 0.2)
in the scales of pragmatic quality, hedonic quality identification, hedonic quality
stimulation and attractiveness. Qualitative feedback of the table has, in fact, shown
that the participants liked and criticized the same aspects of the product in both
scenarios.

On the other hand, the evaluation of the lamp, which is a more complex and inter-
active product, demonstrated that the users valued the object in both representations
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Fig. 15 Results of the Attrakdiff2 for the barstool (PQ—pragmatic quality; HQ-I and HQ-S—
hedonic quality individual and stimulation; ATT—attractiveness)
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nearly the same, but criticized different aspects in both cases. While the hover-
function to enable the light was the only possibility in VR to activate it, it was not
seen as a problem. However, participants of the real-world test found it cumbersome
to activate it when the sensor was outside the range of vision.

A second finding is that the barstool was evaluated better in VR compared to
the real counterpart in all four subscales (minimum difference 0.4; maximum differ-
ence 0.7). Furthermore, the results showed significant differences in the scales of
attractiveness and hedonic quality identification. The qualitative individual feedback
reflects the stated outcome. While most of the VR participants only pointed out the
positive aspects of the barstool, students who tested out the real object criticized the
material and described it as uncomfortable and shaky.

Thepositive results of the technology acceptancemodel canbe an indicator that the
VR technology and the associated product test in VR did not influence the perception
of the products in a negative way. On the other hand, the virtual reality application
did not seem to cause unusual side effects that would influence the students to rate
products better in VR as there are no significant differences in two of the three
products.

These results give a first glimpse of the possibilities VR can offer designers for
virtualization of certain steps in a development process. It can be stated that the
evaluation of these product representations in VR led to a comparable UX with the
real products when they had a comparable set of features and interactions in both
spaces, even though the fidelity of the virtual space differed.

7 Limitations and Further Research

In order to provide an immersive experience, one of the chosen limitations of the
study was that participants experienced all three products at once and evaluated them
afterwards. In this set-up participants have to remember which object felt which way.
Even though the testing time for all products was short and the order was randomized,
through the post hoc evaluation participants might have rated all products more
similarly because the experience that they remembered was mixed.

It might also be argued whether the obtained results would have been different
if the VR device were more immersive than the current setup. The current grabbing
mechanics are via the VIVE controller. Newer and more immersive technology like
VR haptic gloves could achieve a more natural and therefore more immersive way of
interacting with the objects in virtual reality. Thus, it would be interesting to increase
the fidelity of the VR application. The current set-up was built by one person with
a limited amount of resources in VR. The whole experience could be even more
immersive with a team of VR experts and the necessary budget.

Another factor that should be investigated in future studies is varying target groups.
In both cases, only students participated in the product tests. The average age was 23
(VR) and 24 (real) which does not represent the majority of the general population.
It might be argued that the results could have been completely different with an
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older average age. As a result of testing only students, the average annual income
was in the bracket between 0e and 5000e. This could affect the answer whether the
participant would be likely to buy the product.

Even though the study could show certain design aspects that could be simulated
with digital VR prototyping tools, an additional question would be what design
aspects still need a real prototype to evaluate the UX, especially since the results of
the barstool evaluation pointed towards a difference in perceived functional qualities
for objects where some of their interactions cannot be simulated in VR.

The results of this study show the potential for product prototyping and evalua-
tion in VR, but there is a need for further research to exactly identify the product
parameters which lead to comparable UX-evaluations in VR.
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MASAL: Bridging Between Two
Cultures Through Storytelling
with an Interactive E-textile Toy

Seçil Uğur Yavuz

Abstract Stories have an important role in children’s cognitive and emotional devel-
opment, enhancing their imagination and helping them tomake sense of real-life situ-
ations. Today, by embedding digital technologies into physical spaces and objects,
the storytelling experience can be enhanced by embracing interactive characteristics
in order to support children’s imagination and give rise to open-ended play expe-
riences. Masal is an interactive storytelling stuffed toy constructed with e-textiles
and an open-source technology for children to co-create stories. It aims at fostering
creative thinking and empathy towards a different culture through a collaborative
construction of a story. This paper addresses the design and prototyping process of
Masal and the storytelling sessions done with three groups of participants, varying
from children (3–8 years) to adults. It represents the qualitative results obtained from
these sessions reflecting on how an interactive soft toy can enhance children’s expe-
rience and imagination in storytelling, and above all can create a bridge between two
cultures through co-creation of a story.

Keywords e-textiles · Interaction design · Storytelling · Design for children

1 Introduction

Telling a story is an important act of children’s daily life since they explore and make
sense of the world through storytelling. They experience real-life situations through
role-playing and game setting, where they are the builders of countless scripts based
on facts and fiction. Today, digital technologies have brought storytelling into a
new level in which children are overwhelmed with limitless options flowing from
their screens. However, screen-based devices often make them passively consuming
stories, rather than actively engaging with the construction of the story which can
broaden their imagination. Thanks to physical computing, today it is possible to
bridge between the digital and physical world in order to support children’s creativity
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and expressive abilities. According to Lampe and Hinske [1] multimedia supported
children toys can increase the creativity of fantasy play. There are projects using
interactive technologies embedded into space to make children tell their own stories
more engagingly [2, 3]. Besides using spatial dimension for interactive storytelling,
hand-held objects integrated with interactive properties can also stimulate children
to create new play experiences [4, 5]. Stuffed toys that have been used in story-
telling as playing companions by children for centuries, today can be embedded with
sensors and actuators thanks to the use of e-textiles. E-textile field has introduced
new possibilities to combine electronics with fabrics through creating soft circuits
with conductive fibres and yarns [6]. The use of e-textiles presents new construc-
tion modalities of interactive toys not only for new play experiences, but also for
learning electronics [7]. As e-textiles are mostly connected with craft practices, DIY
culture and open-source technologies, it extends the possibilities to enable people to
construct their own toys based on their own needs.

Masal is an interactive soft toy constructed with e-textiles in order to answer a
specific need: introducing a foreign culture to children through storytelling. The toy
allows children to create a story together with other children while learning about a
new culture through this constructed narrative. Masal means “fairytale” in Turkish,
therefore its first usage was for an occasion to introduce the Turkish culture to the
Italian children. This paper addresses the design and prototyping process of Masal
and the test sessions donewith children and adults. It represents the qualitative results
obtained from these sessions reflecting on how an interactive soft toy can enhance
children’s experience in collaborative storytelling, and above all can create a bridge
between two cultures through co-creation of a story.

2 Designing Interactive Storytelling Tools for Children

2.1 Gains and Pains of Digital Natives

Digital natives, as a term, was first coined by Prensky [8], referring to the children
who were born in the digital age, having a close interaction with computers and the
Internet from the very first moments of their life. Being born and grown up in the
digital era has many advantages, but on the other side brings also its consequences.
One of the most used devices by children are smartphones and tablets that provide
limitless possibilities of playing games, watching videos or staying in contact with
others through a screen. Due to the fact that screen-based digital devices are meant to
be used personally, children tend to use digital technology individually rather than in
collaboration with others [9]. It is often seen that children sitting next to each other
with their smartphones, but not even talking or having a physical interaction between
them. Turkle [10] defines this situation as “flight from conversation” which can bring
consequences in social interaction modalities, such as lack of empathy or lack of
sensibility towards another person. Moreover, although some digital application or



MASAL: Bridging Between Two Cultures Through Storytelling … 129

games offer possibilities to be creative and active, in most of the cases children
passively consume the digital content overflowing from their screens.

If technology is used more properly, it can turn those pains to gains for Digital
Natives. Screen-based digital content can be extended towards the physical world
through tangible user interfaces (TUIs) [11]. Hence, this type of new interfaces can
give rise to different scales andmodalities of usage going beyond the limitation of the
screen dimension in order to allow multiple users to collaborate and consequently
communicate. Besides, the passive action of receiving information can turn into
creating content and integrating one’s imagination into it. This gives a pro-active
role to the user that is enabled by the technology in order to create open-ended
possibilities distributed in the space and the objects within the space. The child
tangible interaction (CTI) framework presented by Antle [12] gathers five themes
related to different aspects of tangible systems for children: ranging from spatial,
perceptual, behavioral, semantic and collaborative dimensions. These dimensions
show how digital technologies could be embedded in space and tangible objects for
creating new interaction modalities for children and guide designers to create new
tangible systems.

2.2 Merging Physical and Digital Storytelling

Children merge facts and fiction in a play setting writing a script based on their
“needs and desires” [13]. They continuously create stories day and night to make
sense of real-life situations. Activities related to stories are one of the most important
elements of childhood, ranging between listening, creating and role-playing. Fantasy
play which often embraces role-playing, storytelling and animating toys and objects
helps children to enhance their imagination while improving their cognitive and
language skills [2]. On the other hand, in the digital realm, stories are generally
transmitted through videos that often do not give children an active role in imagining,
rather imposing a ready-made fantasy. Moreover, today as a result of the Internet of
Things, the screens have been extended to virtual assistants which could assist us
through vocal responses. There are also applications for children to listen to stories
told by the virtual assistants activated just by saying: “tell me a story” [14, 15].

Besides these applications, we witness a considerable integration of digital tech-
nology into children toys, namely “interactive toys”. Interactive toys differ from
traditional toys by the integration of sensors and actuators continuously transforming
inputs into a variety of outputs (auditory, tactile, visual, etc.) to stimulate child play
[16]. Today, there are many interactive toys already in the market offering children
the experience of an interaction extending the fantasy play to another level in which
the toy as well participates actively in the play. It is not only animated by the child’s
own will, but also stimulates the game with new inputs and provides an open-ended
structure that continuously providing with impulses.

There are projects aiming at creating interactive storytelling experiences for chil-
dren by the integration of digital technologies into objects and spaces. While Cassell
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andRyokai [2] developed a space-based storytellingwhich provides the possibility to
record and replay children’s stories on an interactivemat called StoryMat, KidsRoom
turns the child’s bedroom into an interactive narrative environment in which multiple
kids can play [3]. Besides the space-based interactive storytelling systems, there
are also physical objects—interactive story tools augmented with digital technolo-
gies. For instance, StoryTech uses stuffed toys integrated with RFID tags generating
computer-based graphics and characters to encourage children to tell stories [17].
Moreover, Arnall [18] introduces the prototypes of toy-like objects integrated with
RFID tags triggering media playback on a TV. In these examples, the toys are func-
tioning in the physical realm andworking as keys to activate the virtual content shown
on the screen in order to create an interactive storytelling experience. Besides, there
are also examples in which the interactive toy can record voices and replay them for
creating a story or animating the toy within the story [19, 20]. Going beyond the
whole integration of digital technologies with physical objects, Cuddly represents
an interesting example of how a mobile phone can be integrated into a stuffed toy in
order to stimulate interactive play using the sensors and actuators already existing in
the phone [21].

Moreover, Augmented Reality (AR) is also another method applied in children
products in order to stimulate interactive storytelling. For instance, the Textales
project uses AR technology to turn the patterns on the blanket into virtual images
which help children and their parents to tell bedtime stories [22].

Starting from the concept of the Internet of Things (IoT), several examples to
make connected toys, so-called The Internet of Toys (IoToys) have also emerged
by introducing new play practices merging online and offline features [23]. Being
connected to the Internet makes the toys linked to the other toys or to the applica-
tions—therefore to other people—in order to create new interaction modalities for
multiple users in long or close distance. For instance, Vai Kai is a smart wooden
toy that allows children to create an open-ended game or story in which the toy
can connect with other toys via the Internet by the help of connected sensors and
actuators [5].

These examples show us that there is a tendency for almost two decades to merge
digital and physical play by using various technologies in order to stimulate chil-
dren’s imagination, to encourage them to collaborate and to create new storytelling
experiences based on interactive spaces and objects.

3 E-textiles for Stuffed Toys

3.1 DIY E-textiles—Opening and Softening the Black Box

Terms like DIY, hacking or crafting have been entering to electronics with the maker
movement unboxing the complexities of the knowledge andmaking itmore democra-
tized by enabling people to develop their own technologies [24]. One of the fields that
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supports this development of making technologies open and easy to tinker with is the
e-textile craft field. By integrating conductive yarns or fibres, textiles can sense, react
and connect, through becoming a sensor, an actuator or even an antenna. Although
e-textile firstly appeared in high technological applications in various sectors such
as healthcare, protection or communication, later it has become strongly linked to
DIY culture, embracing the ‘crafting’ aspects of textiles. This possibility of ‘making
textiles behave’ encouraged many practitioners doing ‘contemporary craft’ to merge
traditional textile making techniques with electronics to create interactive soft goods
[25]. There are many communities, makerspaces, online platforms dealing with e-
textile craft, making and sharing this tacit and explicit knowledge in order to grow
new hybrid craft techniques merging digital and physical aspects [26–28]. This type
of collective making activities needs a place to bring people together physically and
create a social gathering while crafting new e-textile ideas. There are also Fablabs
which are specialized for this kind of activities and becoming incubators for e-textile
craft practices [29–31].

The field of e-textile craft gives rise to the projects that can help people to create
their own interactive soft goods to answer their specific needs.Moreover, using open-
source technologies (hardware and software) provides possibilities to personalize the
interaction based on new configurations of input–output and share the instructions
or codes with others to be replicated anywhere by anyone.

3.2 E-textile Toys for Children

Since textile materials are often used for children products due to their comfort and
tactile properties, e-textiles provide diverse possibilities to create new interactive
children products that can still have the qualities of the textile material, but also can
embrace interactive behaviors, such as sensing, responding and connecting. One of
the first applications of e-textiles for children toys was the interactive soft toy, called
Spookies providing various input and output possibilities in order to create an open-
ended play experience [32]. Embedding electronics into stuffed toys has also opened
a new field to create toys for children with special needs in order to create sensorial
feedback for calming down or to trigger spontaneous and collaborative play [33, 34].

There are also examples of e-textile toys that embrace advanced integration of
electronics on textiles such as through embroidering conductive yarns for building
touch sensors [35] or even directly weaving the textile with a pattern corresponding
to different sensors on an interactive puppet [36]. Moreover, there are also several
examples, like DIY instructions for children to build their own interactive stuffed
toys [7] or even hack their own soft toys to make them interactive [37].
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4 MASAL—An Interactive Soft Toy for Collaborative
Storytelling

4.1 Previous Work

This paper represents a smart storytelling soft toy as a second result of a practice-
based design research—CO-STORY—funded by FreeUniversity of Bozen-Bolzano.
The project aims at exploring new storytelling smart tools that can trigger children’s
imagination to build and experience stories through tangible objects integrated with
digital technologies. While these artifacts provide tangible interaction with digital
data, they introduce a new concept of storytelling through making children creators
of the story.

As a first stage of the project, a co-design methodology was applied in order to
create a smart object together with 8–15 years old children in various classroom
settings. The result of the co-design process was an interactive capsule-like object
that was used by the same children who participated in the workshops as a tool to
contain and reveal their stories embracing specific emotions [38].

In the second stage of the project, the focus was given to younger children (3–
8 years old) with a different method in which the children were not “design-partners”
[39] in the design process, but they were involved later in the testing phase.

4.2 Inter-Cultural Storytelling

The project was based on an existing storytelling activity that is organized by Studio-
Comune periodically in Bolzano, Italy. In these storytelling sessions, families and
children (aged 3–8) gather to tell and listen to stories in a different language. The
aim is to get to know a different culture through the language in a narrative form.
The storytellers are invited to tell a story in their own language by using instruments
like storybooks, illustrations or even body language.

Masal—an e-textile stuffed toy—was designed to be used in this existing inter-
cultural storytelling event as an instrument to tell a story in a different language. As
a difference from other instruments, it allows the participants to be active creators
of a story that narrates sequence of events happening to a stranger coming from a
different country.

4.3 Who Is Masal?

Masal was born due to the fact that the author of this paper was asked to tell a story
in Turkish in one of the inter-cultural storytelling sessions organized by Studio-
Comune. Therefore, its name—Masal comes from the authors country of origin,
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Turkey, meaning “fairytale” in Turkish. It allows children to create a story together
with others while learning about a new culture through this constructed narrative.
Masal, the main protagonist of the story cannot talk in Italian but can express visual
signals in order to help the participants to construct its story. With a LED display
embedded in the stuffed toy, it shows random letters and facial expressions to give
hints on what it wants to tell. The story is recorded on a paper-board that allows
children to write down new foreign words learned within the story.

All participants sit in a circular setting around the paper board which is divided
into eight sections for eight participants plus the initiator. The storytelling session
starts with the initiator introducing Masal and describing the context of the story.
Then, Masal is given to the first participant who interacts with it by closing its
both hands to get a letter and by putting its hand on its heart to see an emotional
expression (surprise, sadness, happiness) on its face. Based on these two inputs, the
first participant creates a keyword and the first piece of the story. The initiator writes
down the keyword in both languages (Italian and Turkish). Then, Masal passes from
one participant to another while each participant creates a part of the story. At the
end of the session, the initiator tells the whole story in Turkish while emphasizing
the words written on the paper board. When the participants recognize the Turkish
words written on the board, they raise their hands.

4.4 Construction of Masal

Masal is embedded with an open-source technology—Micro:bit [40] which is used
as both sensor and actuator connected with touch sensors created with conductive
yarns and conductive wool. The main material used in the construction of Masal was
wool felt fabric embroidered with conductive yarns and felted with conductive wool.

The conductive parts embedded on the main body functions as touch sensors that
are programmed to activate various visual outputs that are shown on the LED display
of the microprocessor (see Fig. 1).

The microprocessor is attached on the head area of Masal, in order to display the
emotional signals exactly on its mouth. The programming is done inMicro:bit’s own
online coding platform which works with visual blocks of codes enabling users to
program the microprocessor in an easy way. The platform provides also the digital
means to share the codes created by the user and make them open to be used by
other users. Therefore, the codes could be shared with others to be adapted and
reused for the storytelling sessions with other languages, for instance by using a
different alphabet, or adding other types of emotional expressions besides the three
expressions: surprised, happy and sad.
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Fig. 1 Construction process of Masal with Micro:bit

5 Storytelling Sessions with Children and Adults

The first test was done with the first version of Masal using a different interac-
tion modality (shaking: showing the letter, closing hands: showing the emotions)
(see Fig. 2). However, this interaction modality was not found pleasurable, since
the shaking movement of the toy was not so gentle. In this prototype, the inbuilt
accelerometer of Micro:bit was used as a sensor to detect the shaking movement.
Besides Masal, there was a paper board with a circular shape divided into eight

Fig. 2 On left: first version of Masal, on right: Masal on the first paper board
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Fig. 3 On left: second version of Masal, on right: redesigned paper board

sections in which participants wrote the Italian and Turkish words with the facial
expressions indicated in the toy (see Fig. 2).

In the first test session, parents accompanied their children (3–8 years old) and
they were helping the children to come up with the words since some of them did not
know how to read and write. The involvement of parents brought a different dynamic
into the storytelling session enhancing the collaborative aspect of the activity.

In the second session, Masal was updated with its new interaction modality
(closing hands: showing the letter, touching its heart: showing the emotions) (see
Fig. 3). The participants were eight children (3–8 years old) accompanied by their
parents. In this session, the paper board was redesigned to make the recording action
easier with amore visual representation (see Fig. 3). After the storytelling session, for
each participant a stuffed toy without electronics was given to create a personalized
Masal. The participants later brought these toys home to continue the storytelling in
an analog way.

In the third session, Masal was used to create two stories in Turkish and French by
eight adults who had different cultural backgrounds. In this session, the initiator was
not any more the author of the paper, but two participants from France and Turkey.
While participants were creating the stories by using Masal, the author was a passive
observer.
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6 Results and Reflections

The three storytelling sessions conductedwith children and adults gave rise to various
insights about dynamics happening in a collaborative creation process.Masal, as seen
from its shape, is an abstract character which does not have any specific features or
form related to its gender or cultural background. Therefore, it can embody different
characters easily based on the story context. This openness also comes from the
digital part which allows it to have a variety of letters fitting to any language. For
instance, for the Italian language there are certain letters which are not often been
used as a primary letter of a word, such as H. Therefore, the coding of the digital
content can be personalized based on the language spoken in the storytelling session.
Although the interactive toy had an initial name Masal, it has changed during the
sessions, became “Masala” as an Italian character and “Jean” as a French character.
It embodies a new name and new character based on the story initiator. This openness
which is both physical and digital enables the users to have a wider imagination on
story creation based on their needs and desires.

During the storytelling sessions, it was observed that beyond the storytelling
action superior discussions about similarities and differences of the two languages
were spontaneously taking place based on the words chosen for the story. These
discussions were mostly done by the parents or the adult group, but reflected with
children to understand intersections between cultures.

Another observation was that children were developing emotional attachment
towards Masal, such as kissing, hugging, caressing it during the sessions. The partic-
ipantswere getting excited to knowhowMasalwas feeling through revealing its facial
expressions. Ten days after the storytelling session, the children who participated in
the first session were asked to draw Masal, and send the photo of the drawing to the
author/conductor of the workshop. The drawings were very similar to Masal with all
the details. This shows that it was a memorial moment as they remembered it after a
certain period. Therefore, this observation gave rise to the idea to create smaller and
non-digital versions of Masal to be given to the participants of the second session
after the storytelling activity. In this second session, after the interactive storytelling
with digital Masal, they could personalize their own mini Masals by coloring it with
textile paint and take them home. One of the parents reported that her child was
playing with Masal at home and creating stories with the same technique of letters
and emotions. This shows us how technology can act as an enabler to give the first
curiosity and experience, which then later can be applied in an analog setting to foster
imagination and collaboration. In the storytelling session, the participants interacted
with the digital Masal, but in the end, at home they had similar interactions with their
personalized non-digital Masals.

After the second session, some parents asked for a workshop to build their own
Masal to learn how to craft their own interactive toy. Due to the fact that the tech-
nology used in building the toy was open-source, the parents were interested in being
involved in the making process. They commented that Masal could help their chil-
dren to develop empathic skills and it could be played at home between parents and
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their children. The open-source technology and craft techniques used in the creation
of Masal can make it replicable and allow others to personalize the usage by simply
changing the code and the variables. Garzotto et al. [41] poses the question of how to
make interactive storytelling tools and methods long-lasting and reaching to larger
user groups, going beyond the experimentation. Today, open-source DIY technolo-
gies and platforms can allow us to overcome this problem and make small scale
projects reach larger user groups in the world. By uploading the blueprints and the
instructions of how to build it, the toy can be replicated anywhere in the world.

Although each participant decided what happens to Masal during the storytelling
session, the group dynamics were very impactful on the story creation. The stories
were constructed with the consent and collaboration of each participant. Children
became co-authors of the stories, and therefore experienced a different way of
storytelling, shifting from mere consumers of stories or single authors of them to
co-creators.

7 Conclusions

This paper addresses a practice-based design research and an iterative design process
of building and testing an interactive storytelling toy. Integration of e-textiles in chil-
dren toys can introduce new play modalities, enhance the sensorial experience and
facilitate the construction of a DIY game that can answer the specific needs of a
user group. Open-source technologies and maker communities facilitate this type of
practices enabling various users to invent new tools that are accessible for everyone.
Masal is an interactive soft toy constructed with e-textiles in order to answer a
specific need: introducing a foreign culture to children through collaborative story-
telling. The toy allows children to create a story together with others while learning
about a new culture through this constructed narrative. The results obtained from
the storytelling sessions with Masal show how an interactive soft toy can enhance
children’s imagination and collaboration, and above all can create a bridge between
two cultures aiming at having more empathy and understanding towards the other.
The toy transforms into new personas linking different places, cultures and people
through a collaborative storytelling session. It continuously shifts between local and
global dimensions, becoming a (g)local figure. As a further application, Masal can
be used in multi-cultural classroom settings or any possible environment in which
there are children with different cultural backgrounds.
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A Semiotic and Usability Analysis
of Diegetic UI: Metro—Last Light

Guilherme Doval, Flávio Almeida, and Luan Nesi

Abstract A Game’s narrative is perhaps one of the key components of creating
player immersion. As technology advances, game developers increase their toolset
for creating increasingly complex game worlds. The UI has a crucial role, providing
the player with feedback about the various attributes and mechanics within the game.
Some games sought to integrate the traditionally intrusive UI within the game’s
narrative and art, by the means of Diegetic UI. The goal of this research paper is to
understand how integrating the User Interface into the game’s art and narrative—
creatingwhat is called aDiegetic Interface—can increase the feeling of immersion for
the player. To identify the processes through which meaning is observed in Diegetic
UI,we’ve relied on theDiscoursive Semiotics proposed byA. J.Greimas and to assess
if these Diegetic Representations affect Usability, we employed Game Usability
Heuristics proposed by Desurvire and Wiberg. The methodology proved to yield
interesting results regarding the relationships between UI and Narrative as well as
the Usability impact derived from such implementation in the game Metro: Last
Light.

Keywords UI · Immersion · Storytelling · Game design

1 Introduction

As games become increasingly complex and realistic due to technological advance-
ments, the subject of immersion in games becomes central to understanding how to

G. Doval
IADE – Faculdade de Design, Tecnologia e Comunicação, Universidade Europeia, Av. D. Carlos
I, 4, 1200-649 Lisboa, Portugal

F. Almeida (B)
UNIDCOM/IADE - Unidade de Investigação em Design e Comunicação, Lisboa, Portugal &
LabCom, Universidade da Beira Interior, Covilhã, Portugal
e-mail: flavio.almeida@ubi.pt

L. Nesi
UNISINOS, Porto Alegre, Brasil

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
E. Duarte and C. Rosa (eds.), Developments in Design Research and Practice,
Springer Series in Design and Innovation 17,
https://doi.org/10.1007/978-3-030-86596-2_11

141

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-86596-2_11&domain=pdf
mailto:flavio.almeida@ubi.pt
https://doi.org/10.1007/978-3-030-86596-2_11


142 G. Doval et al.

design games for Virtual Reality. However, VR games are not the sole candidate to
benefit for research into Immersion [1].

One of the main goals for story-driven games is player immersion into the game’s
world. Conceptually, the player stops being an outside entity and assumes the role
of a fictional character, with his own set of goals, beliefs and memories [2].

The game’s User Interface, as the name suggests, bridges the information gap
between the player and the game, providing information regarding various status
of the gameplay. In truth, some games rely on the UI as much more than just its
informative function, in city manager games for example the UI is the means through
which the player selects the tool he wishes to use in order to complete the set goals.
The use of Diegetic UI can be seen in some form in various games such as the often-
quoted example of Dead Space and discussed by various authors such as Fagerholt
and Lorentzon, Azevedo et al. and Salomoni et al. [3–5].

The goal of this paper is to understand how Diegetic Interfaces can potentially
increase player immersion and to assess if such implementation can prove to be
detrimental to Usability.

To approach this question, we will employ the methodology first proposed by
Vitorino and Serrano [6], consisting of a combination of a Semiotic Analysis, based
on thework ofGreimas [7] and aHeuristic Evaluation based on thework ofDesurvire
and Wiberg [8]. This approach is qualitative in its nature, allowing us to understand
how the interface is structured in order to create meaning, by becoming part of the
discourse of a game’s plot or universe.

The object of the analysis is the gameMetro: Last Light, published byQuicksilver
and released in May 17th, 2013.

2 Theoretical Framework

2.1 Heads-Up Display (HUD)

One of themain elements of GUIs found in videogames is called a Heads-UpDisplay
(HUD), according to Fagerholt and Lorentzon: “A head-up display, or HUD, is any
transparent display that presents data without requiring the user to look away from
his or her usual viewpoint. The origin of the name stems from the user being able to
view information with their head “up” and looking forward, instead of angled down
looking at lower instruments” [3]. In games, the term HUD refers to the method by
which information is visually conveyed to the player whilst a game is in progress.
The HUD is frequently used to simultaneously display several pieces of information
such as the main character’s health, items, and indicators of game progression and
goals.

We understand HUD in videogames as any overlaid frame which conveys infor-
mation regarding the player’s current status, such as health, ammo, map, compass
and enemy’s health. The elements positioning is static, although in some cases HUD



A Semiotic and Usability Analysis of Diegetic UI: Metro—Last … 143

elements can be occluded when not in use and has the clear purpose of conveying
information regarding the player’s attributes.

The GUI is the larger system which consists of all on-screen elements, including
Menus and other non-gameplay related elements that don’t require the player’s
constant attention [3].

2.2 Diegesis and Videogames

The search for a definition of the term Diegesis apparently first arose with the postu-
lates fromPlato andAristotle. Diegesis, from theGreek διήγ ησ ις, means ‘to narrate,
set out in detail, describe’ [9]. Diegesis would be aligned with poetic imitation,
known as Mimesis, that is, they were practically the same thing. To Plato, Mimesis
and Diegesis were two distinct terms: Whereas Diegesis stands for the narration,
Mimesis represents the Poetic Imitation. Aristotle however saw narrative as closer to
Poetic Imitation in relationship to Plato’s concept [4].

Azevedo et al. further adds that through the times, these concepts were revised by
many authors, such asLodge [10],whoproposes that Plato’s andAristotle’s definition
is exceedingly limited to classify all the variations and nuances in fictional narrative.
Furthermore, it’s a common occurrence where narratives exhibit a thin line between
Diegesis andMimesis. As such, it’s paramount that more diverse and complex forms
of classifications are proposed [4].

In games, the studyofDiegesis in the context theHeads-UpDisplay inFirst-Person
Shooters was approached by Fagerholt and Lorentzon [3], where it was proposed that
Diegesis in games refers to the world in which the game’s story takes place, defining
whether an elements is part of the game’s world and if the characters that inhabit this
world can perceive it.

2.3 Discoursive Semiotics

“Semiotics seeks to determine what the text says, how and why it says, through an
analysis in different forms of expressions” [6]. Greimas’ semiotic theory positions
itself as the theory of the processes of signification, and not the science of the study
of signs.

It focuses itself on the generative process behind the creating of meaning [11].
This discipline, which was heavily influenced by the works of Ferdinand de Saus-

sure, developed into its own form of Semiotics, aimed specifically at Discourse
Analysis alongside an original method proposed by Greimas. In addition to the
methodological support, an extensive terminological vocabulary is also presented,
which is described in the postulate Semiotics and Language: An Analytical Dictio-
nary [12]. One of such terms is ‘Text’, and while it might seem unusual to refer to
visual representations as such, our understanding is that: “The term text is often taken
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as a synonym of discourse, (…) Both terms—text and discourse—can be employed
interchangeably to designate the semantic axis of non-linguistic semiotics: a ritual
or a ballet can be considered as either texts or discourses” [12].

The semiotic theory ofGreimas is first characterized by the concept of a generative
process of meaning, starting from the most simple and abstract to the most complex
and concrete, and is composed of three levels, this is called the Plane of Content,
where the main Discourse lies, and the Expression Plane, the externalization of the
content. It is important to note that, analysing verbal and non-verbal text through
Discoursive Semiotics does not necessarily imply that it is necessary to observe
each text in accordance to a previously constructed structure but rather, observe
the possible articulations and constructions of meaning that, in the text, result in a
determined structure [13].

The Plane of Content. On the Fundamental Level, we find the basic semantics
that constitute the foundation of the text’s construction. It is here we find the semantic
categories that order the text’s content in a general and abstract fashion. This level
is based on difference and opposition, in order to establish this opposition however,
it is necessary the existence of common traits [14].

Lara [15] provides us with the example semantic oppositions of /humanity/ versus
/divinity/, which also yields the contraries /not humanity/ and /not divinity/ (which
are also contrary in comparison to each other). Besides the oppositional relationships,
there also exists complementary relationships, such as the case of /humanity/ and
/not divinity/, as well as /divinity/ and /not humanity/.

On the narrative level, the abstract values from the Fundamental become inscribed
into objects, with which the observer can relate by Conjunction or Disjunc-
tion. The texts in this level are structured by a Canonical Narrative Schema
which comprises four phases, namely: Manipulation, Competence, Performance and
Sanction. [13, 15].

Lastly, on the Discursive level, the Subjects and Objects become Actors in the
Discourse and the narrative begins to display the Time and Space categories, in order
to transform the text into a communicative situation. The values previously embedded
in objects becomewidespread asThemes—abstract elementswhich explain and instil
reality—as well as Figures—or concrete elements that built the world simulacra and
cover adjacent themes [13, 16].

The Plane of Expression.Aswe delve further into the Semiotic Theory proposed
by Greimas, we find heavy influences from Saussure and his conception of the Sign
as a duality between Signifier and Signified. This dyadic—i.e. two sided—model was
then revisited by Louis Hjelmslev, who renamed them into the two planes discussed
in this section—the Signifier and Signified becomes the Plane of Expression and the
Plane of Content respectively [17].

If, in a primary phase, the Semiotic Theory focuses its efforts in analysing the
content of a text, then in a second phase that focus is transferred into the Plane
of Expression, which if we refer to the Sausurrian model—i.e. the Signifier—
constitutes the ‘sound-image’ component of a Sign. Hjelmslev however, understood
that the Plane of Expression represents material culture and the physical materials
of a medium—images, printed words, sounds or even physical performances[18].
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Furthermore, Hjelmslev adds that: “There can be no content without an expression,
or expressionless content; neither can there be an expression without a content, or
content-less expression” [18].

Before analysing the visual text it’s important to note that, the Semiotic Analysis
of strictly visual representations doesn’t privilege neither the Plane of Content or the
Plane of Expression, as the Dimensions—Also referred to as Plastic Formants—can
also hold complementary relationships with one or more units within the Plane of
Content [19].

2.4 Heuristic Evaluation

Despite this paper’s perspective of games as a medium through which storytelling
can be achieved and, as Hassenzahl [20] puts it, a mediator for experiences, they are
still, nevertheless, software. As such, they’re still bound to the principles of Usability
proposed by HCI studies. One of the methods proposed to analyse software in order
to isolate Usability Issues is called Heuristic Evaluation. Perhaps the most known
examples of this type of Evaluation is Nielsen’s [21] Usability Heuristics, broad rules
of thumb—for evaluating User Interfaces in a cheap and fast manner.

For the purposes of this paper and in aiding us in answering the research question,
wewill rely on thework ofDesurvire andWiberg [8]where they claim that traditional
heuristic evaluation fails to consider important concepts in Game Design, such as
Immersion, Challenges and Entertainment. Thus, a specific set of Heuristics for
games is necessary, and they introduce the PLAY Heuristics as a possible solution.

2.5 Metro: Last Light

Metro: Last Light is second instalment in a series of games developed by 4A Games
and published by Deep Silver, released May 17th, 2013. The game is based around
the book series Metro 2033 by the Russian author, Dmitriy Glukhovskiy. The game
is set in a post-apocalyptic Moscow, following a Nuclear War that made the surface
uninhabitable and forced the survivors to live in the MoscowMetro. Upon reception,
the game was lauded by critics for its atmosphere, world design, story and gameplay
[22, 23].

The game is classified as a singleplayer first-person shooter, and features
stealth gameplay elements, enabling the player to choose between direct combat
or dispatching enemies quietly.
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3 Method

3.1 Object

The game “Metro: Last Light” was chosen as the object of this research paper due
to its implementation of Diegetic Interfaces as well as its focus on storytelling and
gameplay.

For the purposes of this paper we’ve opted to play the game under Ranger Hard-
core, which according to the text description aims to provide the most immersive
experience of the game, removing all HUD elements. This choice was made in order
to assess the impact of removing on-screen elements and if this way of playing the
game has direct impact on Usability and Immersion. While a comparative analysis
of playing the game with the HUD versus playing the game without the HUD was
considered, we believe that by starting the game without the HUD it was possible to
analyse the game under the perspective of someone who has never played the game.

3.2 Materials

To conduct the analysis, the Authors resorted to utilizing a combination of Semiotic
Analysis and Heuristic Evaluation as proposed by Vitorino and Serrano [6], however
instead of utilizing the heuristics proposed by the authors, the PLAY Heuristics [8]
was utilized due to it being an updated version of the heuristics presented in the
original paper by Vitorino and Serrano.

To classify the elements according to its design space, the following categories
proposed by Fagerholt and Lorentzon [3] were utilized (Fig. 1).

Fig. 1 Types of interfaces
distinguished by their
presence in the narrative and
3D space [3]
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Table 1 The dimensions of
the plane of expression.
Adapted from [6, 15, 19, 24]

Dimensions Terms

Topological dimension
Spatial properties

High versus low
Centre versus extremity

Eidetic dimension
Forms and shapes

Circular versus rectilinear
Uniform versus multiform
Expanded versus contracted
Angular versus rounded

Photochromatic dimension
Light and colour

Light versus dark
Monochromatic versus
polychromatic
Chromatic versus achromatic
Opacity versus transparency
Warm colours versus cool colours

For the Semiotic Analysis of the Plane of Expression, the following Dimensions
were employed, with no specific hierarchy in mind (Table 1).

To conduct the heuristic analysis of the interface, the PLAY Heuristics proposed
by Desurvire and Wiberg [8] were used, specifically use the Category 3, which is
concerned with Usability and Game Mechanics (Table 2).

3.3 Procedure

Determining the Interface Elements. Before analysing the individual elements
of the interface, the elements were outlined and separated in accordance to their
function. The interface in Metro—Last Light is very straightforward, from an early
gameplay segment that features a prologue to the main story, we see two elements:
A Wristwatch on the protagonist’s left hand featuring a blue LED and a digital
clock, and a Gun. Following this opening sequence, the player assumes control of
the Protagonist, which proceeds to automatically take two items from his desk: A
Journal and a Lighter. As previously stated, the difficulty level under which the
game was analysed does not feature a HUD. Upon reaching the Armory, the player
is presented with the Gas Mask.

Four distinct items were stablished, which play important roles in the game’s
mechanics and gameplay, namely:

• Watch;
• Gun;
• Gas Mask;
• Journal and Lighter.

There are other interface elements which are responsible for specific game
mechanics, such as a Battery system which the player must use in order to recharge
its flashlight, however this system is only used occasionally and thus, we’ve opted
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Table 2 Category 3: usability and game mechanics of the PLAY heuristics [8]

A. Heuristic: documentation/tutorial

A1. Player does not need to read the manual or documentation to play; A2. Player does not need
to access the tutorial in order to play

B. Heuristic: status and score

B1. Game controls are consistent within the game and follow standard conventions
B2. Status score Indicators are seamless, obvious, available and do not interfere with gameplay
B3. Controls are intuitive and mapped in a natural way; they are customizable and default to
industry standard settings
B4. Consistency shortens the learning curve by following the trends set by the gaming industry
to meet users’ expectations. If no industry standard exists, perform usability/playability research
to ascertain the best mapping for the majority of intended players

C. Heuristic: game provides feedback

C1. Game provides feedback and reacts in a consistent, immediate, challenging and exciting
way to the players’ actions
C2. Provide appropriate audio/visual/visceral feedback (music, sound effects, controller
vibration)

D. Heuristic: terminology

D1. The game goals are clear. The game provides clear goals, presents overriding goals early as
well as short term goals throughout gameplay
D2. The skills needed to attain goals are taught early enough to play or use later, or right before
the new skill is needed
D3. The game gives rewards that immerse the player more deeply in the game by increasing
their capabilities, capacity or, for example, expanding their ability to customize

E. Heuristic: burden on player

E1. The game does not put an unnecessary burden on the player
E2. Player is given controls that are basic enough to learn quickly, yet expandable for advanced
options for advanced players

F. Heuristic: screen layout

F1. Screen layout is efficient, integrated, and visually pleasing;
F2. The player experiences the user interface as consistent (in controller, color, typographic,
dialogue and user interface design)
F3. The players experience the user interface/HUD as a part of the game; F4. Art is recognizable
to the player and speaks to its function

G. Heuristic: navigation

G1. Navigation is consistent, logical and minimalist

H. Heuristic: error prevention

H1. Player error is avoided
H2. Player interruption is supported, so that players can easily turn the game on and off and be
able to save the games in different states
H3. Upon turning on the game, the player has enough information to begin play
H4. Players should be given context sensitive help while playing so that they are not stuck and
need to rely on a manual for help
H5. All levels of players are able to play and get involved quickly and easily with

I. Heuristic: game story immersion

I.1 Game story encourages immersion (If game has story component)
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not to analyse it and instead focus on the more prominent and common elements.
Due to the page limit we will only showcase the analysis of the Watch element, but
as the other elements were a part of the original research conducted under a master’s
degree thesis, we will take them into account during the conclusion.

TheWatch is the one element which is consistently visible through the game with
no changes in appearance, its purpose is to provide the player with two distinct status
information: The current oxygen filter’s duration and the protagonist’s visibility to
enemies, represented by a pair of the red glowing numbers on the watch and a blue
led indicator, respectively.

Element Classification. The element assumes a Diegetic representation, the
Watch is placed in the Protagonist’s left wrist and is contextualized as part of the
game’s art and narrative.

Semiotic Analysis. On the Plane of Expression, the LED indicator manifests
characteristics from the Photochromatic Dimension, by the oppositions /light/ versus
/dark/ and /chromatic/ versus /achromatic/, they relate to the /visible/ versus /invis-
ible/ oppositions on the Discoursive level, which lead to the /conflict/ versus /calm/
Fundamental terms, which can be found in the Plane of Content, establishing a semi-
symbolic relationship. The clock’s numbers also assume the /light/ versus /dark/
and /chromatic/ versus /achromatic/ in the Photochromatic Dimension of the Plane
of Expression. As the numbers are displayed on what seems to be a Nixie Tube,
we find the /analogue/ versus /digital/ and /decline/ versus /progress/ terms on the
Discoursive level, leading us to the Fundamental opposition /culture/ versus /nature/.

The numbers on the watch continuously decline until the player replaces his
oxygenfilters, if he fails to do so, hewill die.Wefind the /full/ versus /empty/Discour-
siveTerms, leading us to the /life/ versus /death/ Fundamental opposition.While these
oppositions are not represented on the current element’s Plane of Expression, they
appear on the Gas Mask element (Figs. 2, 3 and 4).

Heuristic Evaluation. The watch speaks to its function to the player, making it
easy for a new player to understand the information being conveyedwithout having to
read amanual or play a tutorial, as the game introduces the player to the watch’s func-
tionality through specific in-game sections. The watch beautifully performs as both
an indicator of the player’s visibility and the current air filter’s duration, providing
visual as well as auditory feedback—in the form of a beeping sound when the filter is
running out—it does not lack any sort of feedback and thus, does not place a burden
upon the player. The watch is placed on the lower centre portion of the screen, where
the player can easily see looking by simply looking down during shooting portions.
As a Diegetic element, it encourages the player to immerse itself into the game’s
narrative.

Overview. It’s apparent that the watch is not hindered by the any lack of feedback
from its function, its positioning in the lower-c entre of the screen attests to its impor-
tance in providing the player with crucial feedback regarding two game mechanics,
Stealth and Oxygen. Not only does it provide feedback, it is also implemented into
the game world in a realistic fashion, reinforcing the player’s sense of immersion
and conveying the Themes and Figures found in the game’s discourse. In addition,
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Fig. 2 While exploring the surface or in irradiated areas where the player must use a gas mask, the
numbers on the watch represent the current oxygen filter’s duration

Fig. 3 While close to a light source, the lit LED indicates that the player is visible

we find that while specific Diegetic elements do not express their contents visually,
the content can be expressed in other elements.

4 Results and Discussion

Through the information gathered by the Analysis of Watch element, previously
established, we’ll now present the results in a table in order to ease the visualization
of the results, it consists of the Elements Classification, the Semiotic Analysis of



A Semiotic and Usability Analysis of Diegetic UI: Metro—Last … 151

Fig. 4 In a dark area, the LED become unlit, indicating that the player is not visible to enemies

the Plane of Content and Plane of Expression as well as the Heuristics in which the
elements fits, followed by an overview of the Results (Table 3).

It was possible to notice during the Analysis some of the common Themes of the
Game and its use of visuals to convey its Discourse, Metro: Last Light is a game
about a decaying society, where Humanity’s last remnants struggle to survive the
desolate world left by a Nuclear War. The sense of helplessness is reinforced to
the player by the game’s mechanics such as the Gas Mask mechanics, where the
player must scavenge the ruins of Moscow in search of filters in order to survive and
complete his Objectives. Overarching Themes such as the technological stagnation,
the unrelenting and uninhabitable overworld aswell as the constant threat of exposure
to enemies are clearly reflected in the game’s Diegetic Interface and in this sense, we
could say that Metro: Last Light excels at its use of Diegesis to reinforce the Player’s
Immersion.

However, that is not to say that this implementation is without fault. During the
Analysis it was possible to understand that, while traditional First-Person Shooters
mechanics did not require any type of instruction to the player, such as movements,

Table 3 Results of the semiotic and usability analysis of metro: last light

Analysis results: watch

Element classification Diegetic

Plane of content Discoursive Level visible versus invisible analogue versus digital
decline versus progress full versus empty

Fundamental Level life versus death culture versus nature conflict
versus calm

Plane of expression Photochromatic dimension light versus dark chromatic versus
achromatic

Usability heuristics A1, A2, B2, C2, E1, F1, F3, F4, H5, I1
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aiming and shooting, the game’s specificmechanics such as theGasMask and Journal
and Compass.

The Gas Mask is perhaps the worst offender for Usability, although the mechanic
itself is very easy to understand and gives the player feedback regarding various
statuses, it suffers primarily due to it having 3 keys responsible for distinct func-
tions—Replace Filter, Clean Mask and Remove Mask—and as the mechanics are
not transversal to the First-Person Shooter genre, unlike the ones found in the Gun,
remembering the mapping can prove to be challenging. The lack of an indication
of how many filters there are available can also prove to be a potential hurdle to be
overcome by casual players, however, this can also be an incentive for exploration
and resource scavenging.

One of Metro: Last Light’s strongest points is its constant use of feedback to
indicate the player’s current status, such as the use of Meta-Perception UI in the
form of condensation in the mask, providing an indication that the player’s Oxygen
Filter is about to expire or the LEDDisplay on thewatchwhich signalizes if the player
is visible to enemies. It’s clear that although the game might suffer significantly on
Usability while being player without the HUD, if the Player manages to memorize
the key mappings this can prove to be an Immersive Story-Driven experience, where
the player is put in the shoes of a survivor in the post-apocalyptic underground of
Moscow’s Metro system, with GameplayMechanics, UI and Visual Storytelling that
reflect the care given to it.

The Semiotic Analysis proved useful in the textualization of the UI in order
to identify the elements which constitute the game’s Discourse, this is useful to
analyse how well the narrative’s Themes and Figures are represented Visually. By
combining this with the Heuristic Evaluation it was possible to see that some while
some aspects of the UI suffer in Usability from its Diegetic Approach, it’s a trade-off
which can prove to be beneficial in storytelling and world building in games, and
in this sense potentially increase the Player’s immersion through storytelling rather
than gameplay.

This paper seeks to further the study of Diegesis in games and the relationship
between Narrative and UI in in games and suggest that more research is conducted
in the use of Discoursive Semiotics in analysing UI in games.
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Age Ratings for Tabletop Games′ Usage
in Brazil Analysis and Suggestion of New
Criteria

João Léste and Claudia Mont’Alvão

Abstract Currently, all the criteria regarding the age rating regulations of tabletop
games, both in Brazil—by the INMETRO (Brazilian National Institute ofMetrology,
Standardisation, and Industrial Quality)—and in the European Union—by the Euro-
pean Parliament and the Council of the European Union—, are based on security
standards of product usage, not taking into account the cognitive and social skills
involved in the task of playing games. Therefore, this article’s main objectives are: to
establish a theoretical frame of analysis, based on bibliographical research, in order
to define which other criteria could be taken into account when determining the
age ratings; and to analyze three different games to identify if the current standards
applied to them are adequate. The main document used as a reference is the BNCC
(National Common Curricular Basis), which specifies what skills are expected of
children from each school year—and has already been used in similar works that
correlate games with cognitive skills. Considering that this is an pioneer study on
the subject, only mathematical skills will be taken into account, since they are easier
to assess.

Keywords Tabletop games · Age rating · Usability · Learning processes

1 Introduction

In many countries, knowing relevant information about the use of any product is
considered a primary consumer’s right, as clearly stated in the Directive 2009/48/CE:
“Warnings which determine the decision to purchase the toy, such as those speci-
fying the minimum and maximum ages for users […] shall appear on the consumer
packaging or be otherwise clearly visible to the consumer before the purchase” [1].
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In Brazil, this rating is regulated by the INMETRO (Brazilian National Institute
of Metrology, Standardization, and Industrial Quality), which takes into account
most—if not only—safety risks that these kinds of products might pose to children
of certain ages [2]. Likewise, in the European Union, the regulatory standards are
similar, focusing mainly on safety hazards associated with physical characteristics of
game parts and components, such as flammability, risk of strangulation and radiation
poisoning, chemical, and electrical properties, and hygiene levels [1].

Considering consumer safety should always be a top priority [3], those criteria
are undoubtedly indispensable to any product. However, it is also essential to bear in
mind that different tabletop games have different levels of complexity and thus will
vary in target audiences. Therefore, to thoroughly address user needs and capacity
to engage with the products being purchased, it is necessary take into consideration
both the children’s age and stages of cognitive and social development.

Given this scenario, this paper’smain objective is to analyze different bibliograph-
ical references that indicate which cognitive criteria are essential in determining the
types of games and gaming mechanics that are suited for each group of children.
The method is composed of two parts: first, defining a theoretical frame for analysis;
then, comparing games’ current age ratings to the literature review.

For the first part, the research was based on documents and literature that could
relate children’s competences and cognitive skills, the different stages of learning
[4], and the DIKW Pyramid’s hierarchy of cognitive entities [5]. By cross analyzing
these references, while applying them to the process of learning any given game’s
rules, it was possible to identify the different topics, hierarchies, and the different
levels of learning those games require their users to display. Therefore, this method
offers a new parameter with which to measure any game’s complexity, which can
also be correlated to the school year in which children generally acquire the abilities
that render those games adequately playable.

For the second part, considering the concepts and definitions mentioned above,
an analysis of three games, with distinct age ratings, was carried out to investigate if
they had—by chance or not—been adequately categorized. The results point out the
first attempt to analyze the current standardization system and to suggest new criteria
to be taken into account when deciding any game’s age rating of usage, especially
in Brazil.

2 The Current Age Rating for Tabletop Games

When determining the age ratings for any toys and tabletop games, there are two
factors to take into account, which are almost identical for Brazil and the European
Union: firstly, any product—even if it is toy-like—can only be classified as a toy,
and therefore marketed to children, if its age rating is set to a maximum of 13 years
old. If it is targeted to an audience of 14+ years (in this case, classified as ‘adults’),
it is to be considered as a collectible item. Those items then should be classified as
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either a model in scale; regional or decorative dolls; historical reproductions of toys;
or imitations of firearms [1].

That causes, sometimes, games to be set for a target audience of 14+ years—for
undisclosed reasons—, but also recommended for younger ages. As an example, it
can be mentioned the reprinting of the game “No Thanks!” [6], that was initially
released in 2004 by the AMIGO publisher, and the original game’s box informs that
the game is adequate for children from “ages eight and up”, which was adequate for
the regulations at that time. However, the Brazilian reprint, released in March 2019
[7] still maintains this recommendation, but has a second age rating in another part
of the box, that targets it to audiences of 14+—therefore classifying it as a collectible
item, for adults, even if it does not fit the specifications. This fact can be a contributing
factor for possible buyers, especially for parents of children between the ages of 8
and 13, who are most likely not aware of this situation and, thus, have no way of
determining if the game is adequate for their children or not.

Secondly, when targeted to young kids, games must take into account criteria
that are related to “essential safety requirements applicable to toys, including special
safety requisites in a matter of physical and mechanical properties, flammability,
chemical properties, electrical properties, hygiene, and radioactivity” [1]. The main
point of concern, though, is that the directive is not always specific about the age
range, it only describes some points of concern, as seen on the following extract:
“In addition to the instructions provided for in the first subparagraph, chemical toys
shall bear the following warning on their packaging: ‘Not suitable for children under
(*) years. For use under adult supervision;’.” [1].

The * symbol indicates that this type of toy’s adequate age of usage is to be
specified by the producer, which is later confirmed: “It shall also be indicated that
the toy must be kept out of the reach of children under a certain age, which shall
be specified by the manufacturer.” [1]. The presence of this passage without further
specification raises some points of concern since there is no regulation as to how
each manufacturer must determine the adequate age rating.

One of the few examples of an age range being denoted is: “The ability of the users
and, where appropriate, their supervisors shall be taken into account, in particular,
in the case of toys which are intended for use by children under 36 months or by
other specified age groups.” [1]. This extract also highlights that cognitive skills and
abilities should be taken into account, even if it does not further clarify how.

Comparatively, in Brazil, the standards for the games’ age ratings are similar to
those already mentioned, since the last INMETRO’s Decree [2] specifies the same
criteria as the ones in the Directive 2009/48/CE [1], with the addition of “noise.” It
is also a more specific document since it explicitly states that, for instance, children
under the age of 5 should not be in contact with toys that contain glass parts, since
at this age they are not able to properly engage with this kind of materials without
running the risk of endangering themselves. On the other hand, while it states that
the toys’ required abilities should be taken into consideration, it only exemplifies
physical and mechanical ones, not mentioning cognitive skills whatsoever.
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A research question then comes to mind: are age indications in tabletop games
adequate to children’s abilities and limitations? Moreover, if not, how will children
deal with the frustration of not accomplishing a game’s objective?

We hypothesize that current tabletop games publishers do not follow adequate
cognitive-oriented criteria and, therefore, the game’s age rating is not adequate for
children’s learning and development skills.

3 Children’s Expected Skills at Different Ages

When researching games that seem to take a measurable and identifiable cognitive
criteria, the only ones found were the Black Stories game series. Each version of
the game contains 50 cards depicting a small parts of stories that the players must
uncover by asking yes-or-no questions. On the original game [8], all stories are about
murders and, therefore it is marketed for audiences of 12+, in compliance with the
Brazilian National Department of Justice’s Practical Guide for Content Rating [9].

Even though most versions of the game follow the same thematic trend, there
are some variations—Green Stories [10], Orange Stories [11], and White Stories
[12]—that depict situations that are not connected to any deaths. Those games are
marketed for ages of 8+, significantly lower than the more violent version. However,
the Practical Guide does not seem to be the only criteria taken into account, since the
other age categories are “Audiences of 10+ years old” and “General Audiences,” so
there has to have been another factor to determine that the Age Rating would be 8+,
but not any other age under 12. The question, then, becomes: “which other criteria
were considered?” However, that information does not seem to be verifiable.

One of the few examples of cognition being explicitly considered by governmental
documents when discussing age ratings for toys was the CSPC Art and Craft Safety
Guide, which states: “Children’s behaviors and cognitive abilities may also influence
their risk. For example, children under the age of 12 are less able to remember and
follow complex steps for safety procedures and are more impulsive” [13].

Other sources, such as the Kids Health Organization, also reference boardgames
as being adequate for “bigger kids” as the act of playing encourages social and
cognitive development: “Card games like ‘war’ or ‘crazy eights’ […] teach about
strategy, turn-taking, negotiating rules, and fair play. Encourage cooperation and help
the child learn to manage the emotions that come with winning as well as losing.”
[14].

3.1 Literature Criteria for Skills and Game Requirements

Brazilian’s “National Base for Common Curriculum” [15] was used as a reference
guide to evaluate which abilities children should display according to their school
years (and age estimates). This document contents range from learning objectives
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of each school segment and child rights regarding education, thus establishing the
first frame of reference to what should be expected of each of those particular user
groups.

The well-known game publisher Devir recently distributed, during academic
events about games and education, two documents that discuss the concept of Game-
Based Learning (GBL) and how some of the publisher’s games can be used as tools
to help children’s development—in this case, regarding the BNCC.

The first document, entitled “BNCC and Tabletop Games” [16] mainly associates
cognitive and social skills with games that help children practice and develop them,
focusing on Elementary andMiddle School years. Each page presents a specific skill,
its description according to the BNCC, and a list of relevant games for that regard.

While it offers interesting inputs for the usage of the BNCC as a reference to
determinewhichgames require andhelp childrendisplaydifferent skills, it is essential
to notice that is separates children in groups between 6–11 and 11–15 years. Between
the starting and ending years of each group, childrenwill undoubtedly exhibit varying
skills, therefore the document can only be used to determine a rough outline, based
on the starting years of each stage.

As for the second, entitled “Neuroeducation and Tabletop Games” [17], it eluci-
dates that are more in-depth explanations of how each BNCC skill can be trained
by playing specific games. The booklet also takes into account kindergarteners and
high schoolers, as well as the groups mentioned in the previous document, showing
a table at the end that indicates which games are more suited to each of them.

However, there are mainly soft skills being discussed, and their progression is
incredibly hard to assess in a theoretical frame of analysis since they are related
to psychological and social evaluations of the children’s behavior. The difficulty in
measuring those abilities is the reason why, in this paper, the authors decided to focus
on Mathematical skills, since they are easier to evaluate.

3.2 Correlating the BNCC and Game Requirements

Once Math was specified as the skill being evaluated, it became necessary to choose
which three specific skills could be compared between school years to result in the
criteria able to relate to children in different age groups adequately. The skills chosen
are part of Arithmetics, in which all are related to natural numbers, and present a
progression of complexity, as shown below:

Afterwards, three games that are popular inBrazil were chosen, each one requiring
the abilities associated with one of the three grades in Table 1; “Dr. Eureka” [18] (1st
grade); “No Thanks!” [6] (4th grade); Quartz [19] (6th grade). It was also important
to make sure that they require neither skills adequate to a higher grade than the one
being evaluated, as it probably will not be part of the children’s repertoire.
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Table 1 Correlation between BNCC math skills and skills required to play a game

1st grade 4th grade 6th grade

Learning and
development
objectives (Math
operations)

Utilize natural numbers
as quantity and order
indicators in different
daily situations

Elaborate and solve
problems with natural
numbers that involve
addition and
subtraction, utilizing
varying strategies,
while being able to
estimate results

Elaborate and solve
problem that involve
calculations (mental or
written, exact of
approximate) with
natural numbers,
through varying
strategies, with or
without a calculator

Count object quantities
in groups of up to 100
units and verbally
produce an answer,
in situations of the
individual’s interest,
such as games and
classroom content

Skills required to
play a game

Determine the winner in
a point-based game that
allows up to 100 points
to be made

Be able to calculate
additions and
subtractions between
numbers, estimating the
game’s results

Be able to calculate
multiplications and
divisions, on top of
additions and
subtractions, to
determine which
alternatives are the
best

4 Detailing the Games’ Complexity

Even if a game only requires age-appropriate mathematical skills, it is also possible
for it to be too complex for children of that age. For instance, a game that requires
children to understand concepts or principles that are too complex for their age will
be considered age inappropriate, even if it only demands adequate mathematical
skills. For this reason, in order to accurately measure the complexity of a game,
in addition to the BNCC skills, two more theoretical frames were considered, the
WisdomHierarchy [5] andGagné’s learning levels [4], to establish criteria to analyze
the rules of games. The intention was to determine what topics of understanding the
children should be able to grasp in order for the game to be rendered playable.

Those criteria as less measurable in specific school years, but should offer a
complementary qualitative analysis to BNCC’s determination of skills for each age
group, pinpointing the rating either to the higher or lower age on the spectrum.

4.1 A Subsection Sample

The Wisdom Hierarchy, also known as DIKW Hierarchy, as defined by Rowley, is
composed of 4 different levels: Data, Information, Knowledge, and Wisdom. Each
of them represents a different stage of mental processing, in order of complexity
(Fig. 1):
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Fig. 1 The DIKW pyramid
represented by Rowley [5]

• “Data are defined as symbols that represent properties of objects, events and their
environment. They are the products of observation [5]”.When reading boardgame
rulebooks, data would be the visual pigment of the page.

• “Information is contained in descriptions […]. Information systems generate,
store, retrieve and process data. Information is inferred from data [5]”. On
rulebooks, it is the meaning of the words and sentences written.

• “Knowledge is know-how, and is whatmakes possible the transformation of infor-
mation into instructions. Knowledge can be obtained either by transmission from
another who has it, by instruction, or by extracting it from experience [5].” In
rulebooks, Knowledge is the answer to the question “Howdo you play this game?”

• “Wisdom is the ability to increase effectiveness. Wisdom adds value, which
requires the mental function that we call judgement. The ethical and aesthetic
values that this implies are inherent to the actor and are unique and personal [5].”
In games, it is the strategy, i.e. the decision-making process of what to do and to
what end.

Those four levels of mental processing can be compared to the higher levels of
learning described by Gagné in his book “Conditions of Learning.” The first five
will not be considered in this paper since they are not consistently aligned with the
DIKW Hierarchy. Therefore, only the last three will be considered since they are
more indicative of complex learning processes: Concepts, Principles, and Problem
Solving.

In this context, a Concept is the definition of a word, generally representing an
action, object, or feeling. To grasp a Concept, a child would need to understand the
meaning of the word that defines it, the characteristics of what is described, as well
as differentiate it from similar or opposite words, e.g., for a child to understand the
Concept of “circular” theywould need to understand that it is a round shape, different
from an oval. By this definition, Concepts are equivalent to the combination of Data
and Information since they encompass the comprehension of the meaning and the
characteristics of the objects they describe.

It is also important to note that some Concepts are composed of more than one
concept, such as “risbee,” that is a round object. Therefore, for a child to understand
the concept of risbee, theywould need to understandwhat is “round,”what is “object,”
and to be able to differentiate it from a plate or shield.
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As for the Principle, it is a situation, event or law, involving at least one Concept,
that is always applicable to anything that it describes. To fully understand the Prin-
ciple, the child needs to understand when it is applicable or not and to accurately
predict if it is going to take place in different situations. Therefore, Principles are
equivalent toKnowledge, since they represent the compilation of Information in order
to determine general rules and how they might apply to the real world.

To grasp the Principle that “spherical objects will roll if you lightly kick them,”
the child would need to recognize that any spherical object, such as footballs, always
roll in this situation, but also: that if lightly kick a box, it will not roll; if you forcefully
kick an object, even if it is spherical, it will likely be thrown on the air. Lastly, when
presented with the situation in practice, they should be able to predict whether the
object will roll or not based on its shape. Similarly to the concepts, principles should
also be divided between simple and higher ones, the latter being one that’s based on
two or more other Principles, such as: “even if you lightly kick a spherical object, it
will not roll if it is glued to the floor.”

Then, the final level of learning is the development of Problem Solving abilities,
which is the application of concepts and principles to real-life situations in order
to achieve a particular goal or complete a particular task. In this context, Problem
Solving is similar to the definition ofWisdom and describes the process of analyzing
the game’s current stages, available options, and deciding which one is the adequate
course of action to achieve the game’s objective.

4.2 The Complexity Factors in Games

In order to contextualize the complexity factors in the games, it was necessary first
to divide what the children must learn in three different categories: Game Objective
(What must be achieved at the end), Tasks (How they can achieve the task); and
Scoring System (How to determine if they achieved the task). Afterward, those three
categories will be dissected in the concepts, principles, and problems that ought to
be understood by the game players.

All those items were then applied to three different games, each of them requiring
one of the skills displayed in Table 1. If the game is deemed real enough, the adequate
age should be the lower one for the grade’s general age range; if it is considered too
complicated, for any reason, it will fall on the higher age from the age range.

4.3 Dr. Eureka

This game is about a scientist that needs help completing a series of experiments by
organizing different substances in test tubes. It requires the following understandings
(Fig. 2):
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Fig. 2 Dr. Eureka simulated
gameplay found on Blue
Orange’s official website,
2015 [18]

• Game Objective: Score the highest amount of points by collecting cards;
• Simple Task: move the balls between test tubes, without touching or dropping

them, to match the picture on the card of the current round;
• Simple Scoring System (1st-grade skills)—each card is worth 1 point. Players

need only count them and know which number is bigger to determine the winner;
• 4 Basic Concepts: Balls; Test Tubes; Card; Picture;
• 4 Advanced Concepts: Move, Drop and Touch (balls); Match (tubes and pictures)
• 2 Simple Principles: Balls have to be moved between test tubes to match the

picture. Balls cannot be touched or dropped;
• 3 Higher Principles: The first one to match the picture scores the round’s point.

If a player touches or drop the balls, they cannot score a point during this round,
even if they are the first one to match the picture. If all players touch or drop their
balls, the round’s point is forfeited;

• 2 Problems to be Solved: Check order, and between which tubes, the balls should
be moved to match the picture?

Considering that this game’s current age rating is 6+, it only requires BNCC skills
from the 1st grade, elementary school level (usually 6 or 7 years old children), and
since it does not require lots of previous knowledge (aside from what a scientist is)
to be understood, its age rating is considered ‘adequately determined.’

4.4 No Thanks!

This card game revolves around buying ad passing cards, in order to accumulate the
least points, at the end of the game. It is primarily targeted to audiences of 8+ and
requires the following understandings (Fig. 3):

• Game Objective: Score the lowest amount of points, by avoiding getting cards;
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Fig. 3 No Thanks! Product
display (retrieved from the
game’s Ludopedia profile),
2019 [7]

• Simple Tasks: Place a token on the open card and passing it to the next player (or)
get the card with however many tokens are on it (even if 0);

• Moderately complex Scoring System (4th Grade): each card is worth the value
written on it, but if any player has cards with consecutive numbers, they only
score the lowest one. Add those points and then subtract the number of remaining
tokens from it. The player with the lowest score wins;

• 2 Simple Concepts: Cards; Tokens;
• 4 Advanced Concepts: Get, Pass and Grouping (Cards); Natural Numbers (3–35);
• 4 Simple Principles: A player can either pass or get a card. If a player gets a card

with tokens on top of it, they also get the tokens. Cards are worth the number
written on them. Each token is worth−1 point, that will be subtracted off the final
score;

• 4 Higher Principles: If a player gets a card with tokens on top of it, they also get
the tokens. Getting cards hinders the player’s chance of winning, initially. Getting
cards with consecutive numbers is beneficial. Getting tokens is beneficial;

• 2 Problems to be solved: When is it worth it to get a card? Is it better to get this
card to place a token on it?

This game’s current age rating is 8+ but requires BNCC skills acquired during
the 4th grade, elementary school (usually around 9 or 10 years old). It also demands
a complex decision-making process to determine a tasks’ worth, so its age rating
seems to be inadequate, and should be changed to 10+, to be at a safer end.

4.5 Quartz

This game is about dwarfs that will mine gems for 5 days to accumulate the most
wealth. It is targeted to audiences of 14+ and requires the following understandings
(Fig. 4):
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Fig. 4 Quartz box and
components (took from
author’s personal copy of the
game), 2020

• Game Objectives: be the richest dwarf after five workdays, by selling the most
gems and getting coin;

• Tasks of moderate complexity: Mine, a gem at random; activate a card; leave
the mine and collect the next reward; choose if you want to keep gems between
rounds; if you choose to keep any, which gems to keep between the workdays
(maximum of 2); activate which special effect when selling gems (if there’s more
than one available);

• Complex Scoring System (6th-grade skill): each precious (not the unstable) gem
has a specific value according to its color, for which it can be sold. The player
can also activate one of the following gem effects, per round: if 3 of the same
gems are sold together, their value of another type of gem is doubled during the
round; if 4 of the same gems are sold together, the value of 2 other types of gems
are doubled for the round; if a group of 5 different gems are sold together, the
player gains a bonus of 8 coins; if a group of 6 different gems are sold together,
the player gains a bonus of 12 coins. Additionally, any card that remains unused
is worth different values at the end (specified on each card), and any remaining
“mining for dummies” book is worth 3 coins at the end;

• 5 Simple Concepts: Gems; Cards; Mine; Coins; Rewards;
• 13 Advanced Concepts: Precious, Unstable, Mine, Keep, Lose, Sell, Steam,

Protect, Gain (Gems); Activate, Offensive, Defensive (Cards); Leave (Mine);
• 4 Simple Principles: During its turn, the player can choose between mining, acti-

vating a card of leaving themine. If a player mines, they can either get a ‘valuable’
or an ‘unstable’ gem. A card can be either neutral, offensive or defensive. When
all players (except one) leave the mine, the workday is over;

• 5 Higher Principles: If a player mines a second unstable gem, their cart explodes,
forcing them out of the mine. If a player is forced out of the mine, the next bonus
is discarded. If the player’s cart explodes, they get a “mining for dummies” book,
that can be used to protect against explosions, or be sold at the end of the game.
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If a player activates an offensive card against another player, they can defend
themselves (if they have an appropriate card). When all other players leave the
mine, the last one is also forced out and does not get a bonus, but is the first to act
on next workday;

• 5 Problems to be solved: Which of the actions should be chosen (each turn)?
Should any gems be kept? If so, should 1 or 2 gems be kept? If so, which gems to
choose? When selling gems, if it is possible to activate a gem effect, which one
should be activated?

This game’s current age rating is 14+ but it only requires BNCC skills acquired
during the 6th grade, elementary school (usually around 11 or 12 years old), so the
age rating seems to be higher than necessary.

On the other hand, the game requires many complex cognitive processes to be
made than the other ones, demanding understandings of concepts and principles
outside this group’s daily repertoire. Therefore, the current age rating is considered
to be “inadequate and should be changed to 12+” to be at the conservative end, since
all safety regulations regarding the choking hazards that the gem miniatures might
pose only concern children far too younger than 11 or 12 years old.

5 Conclusions, Takeaways and Next Steps

The theoretical framework proposed here set new criteria for analyzing tabletops
game rules, relating them to the children’s cognitive-oriented capabilities. It was the
first step to analyze if the game’s age rating is adequate for children’s learning and
development skills.

While the current age ratings on the three selected tabletop games seem to be
somewhat adequate, since it takes into account important physical and mechanical
properties, it lacks further clarification about some specific aspects. Only one of the
games analyzed indicates an adequate age rating, suggesting that this exercise of
categorization should be further applied to other games.

It may be worth noting that, differently from the safety regulations already in
effect, the inadequacies of age ratings based on cognitive criteria pose considerably
fewer and lighter consequences to children. Therefore, the age ratings could be given
as a range of the appropriate age group, instead of a singular number. Having this
range would allow parents and guardians to evaluate their children’s capacities and
in order to make a more accurate decision for their particular situation.

It is also essential to keep in mind that the available documentation from Devir
(2016, 2018) indicates that the very act of playing the games may be a contributing
factor to children’s cognitive development, helping them cope with losing and not
being able to perform certain skills, yet. Gagné also explains that contextualizing the
learning objectives of students with a real-life objectives and interests will generally
spark their interest—which means that the games may serve as an incentive for
children to learn the mathematical skills required to play them.
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As the next steps of this approach, it would be essential to examine if these criteria
can be replicated onother countries and regions aswell, using their laws and standards
as guidelines. The same games should be compared to these new documents, in order
to determine if the age ratings would still be the same. The results would indicate
whether those age ranges vary from region to region, with two fundamental subjects
being other European countries, inside and outside the European Union, and also the
United States of America since they encompass the most massive tabletop games’
marketplaces in the world.
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Design Delight: An Experiential Quality
Framework

Omar Sosa-Tzec

Abstract Delight is a powerful emotion that can alter the perception of a product
and its experience of use. Nevertheless, operationalizing delight for design practice
and research is a complicated task. Derived from years of design analysis, design
delight is presented as a combination of engagement, surprise, liveliness, cuteness,
serendipity, and reassurance. The theoretical underpinnings, key aspects, and the
six qualities of design delight are discussed. This framework posits that delight is
a persuasive element of the user experience and that delightful products work as
multimodal arguments that argue by experience. Consequently, design delight urges
designers to be ethical when it comes to creating such products and to consider how
these products can help users live a happy and flourishing life.

Keywords Design delight · Experiential quality · Design theory · Delightful user
experience · Semiotics · Rhetoric · Aesthetics · Argument by experience

1 Introduction

Delight is broadly understood as a high degree of gratification or pleasure [1]. Many
of us recognize the relevance of delight in people’s lives as a result of experiencing it
and how itmarks events in our lives. For example, delight ariseswhen an excited child
opens a Christmas present and discovers her wish came true. As a positive emotion,
delight has the power of altering our thinking and actions, and of becoming an
instrument to regulate our negative emotions and pursuit of happiness [2]. Although
it is possible to admit and recognize the presence of delight when it happens, the
specificities of delight are difficult to describe for any person. Broadly, delight is
understood as an instantaneous emotion related to joy and pleasure. However, in
practice, designers need to specifywhat designing for delight is and how this directive
differs from provoking other positive affects during the user experience.
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This paper introduces an approach to designing for delight. Rather than scru-
tinizing the differences between delight and other positive emotions, this work
proposes utilizing design delight as un umbrella term that comprises experiential
qualities that are capable of creating delight—a significant moment involving high
pleasure and arousal [3]. This formulation of design delight is concerned with six
particular qualities, namely, engagement, surprise, liveliness, cuteness, serendipity,
and reassurance. This work describes the theoretical underpinnings of this formu-
lation, which connects with design theory, rhetoric, semiotics, and the aesthetics of
interaction. Later, it presents design delight as a conceptual framework, elaborating
on its key aspects and six experiential qualities. The paper closes with a brief discus-
sion of some implications of design delight for design practice and scholarship, and
an outline of next steps for its further development.

2 Delight as an Object of Study

The recognition of delight as an element of human experience and its effects have
motivated academics to investigate the relationship between delight and the design
of products and services. Particularly, marketing researchers have investigated the
notion of delight for more than twenty years [4]. Researchers and practitioners of
marketing alike realized that satisfying the customer was insufficient. Products and
services should be delightful in order to become remarkable. Consequently, customer
delight became a matter of concern for marketers. Customer delight means a higher
level of satisfaction and involves a strong, positive, emotional reaction to a product
or service [5, p. 314]. Marketers often associate such a reaction with a surprising or
unexpected element in the experience. Pioneers of the study of delight in marketing,
Oliver et al. [5] regard delight as a result of a discrepancy between what the customer
expects the product to do and unexpected outcomes of the product. This formulation
of delight relates to how a product and service produces a positive disconfirmation,
meaning that the product or service turns out better than the customer expected. This
formulation complies with the expectancy disconfirmation model [5]. Delight is a
result of a positive disconfirmation of the customer’s expectations in such a way that
this disconfirmation activates an aroused state in the customer that is quite positive
[4, p. 41]. Oliver et al. thus relate delight to encountering a pleasant surprise from
the product or service [5, p. 136], providing a pleasing unexpected performance [5,
p. 330]. This viewpoint, which emphasizes the relation between delight and surprise,
has predominated the research on customer delight [4].

However, other marketing researchers investigate delight without the presence of
surprise [6–8]. Kumar et al. [7] regard delight as a result of experiencing a higher
degree of pleasure, which they refer to as joy. Kumar et al. [7] argue that joy comes
in two kinds, “magic” joy and “real” joy. Magic joy is a result of a short-lived
experience that involves the fulfilment of a wish or need that can change a person’s
situation. Real joy happens when an ongoing activity makes the person connect with
some aspect of the world around her, whether this connection is mental or physical.
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Dey et al. [8] argue that delight is about captivating the customer. Schneider and
Bowen focus on the customer’s needs, relating delight to security, justice, and self-
esteem [4]. Ball and Barnes [9] broaden the notion of delight, arguing that gratitude
has an impact in customer delight. Liu and Keh [10] suggest that delight without
surprise is possible through novelty. Chitturri, Raghunanthan, and Mahajan regard
delight as a result of meeting or exceeding the customer’s desires as well as of
fulfilling the customer’s goals [11]. Chitturri et al. define two types of benefits that
a customer gets from a product or service, namely utilitarian and hedonic. Delight
occurs when the hedonic benefits promote cheerfulness and excitement [11]. Berman
associates delight with events. Berman argues that delight happens as a result of
fulfilling unexpected, valuable, memorable, and positive reproducible events [12,
p. 132]. When surprise is disregarded, the major theme in these researchers’ work is
fulfillment. Delightful products or services are those not only introducing unexpected
features but also capable of fulfilling the customer’s needs.

Whether it involves surprise or not, delight has become a relevant matter in
marketing because of its major implications in the experience of the customer. Prod-
ucts and services that are delightful generate a feeling of loyalty in the customer.
Delight helps to create an emotional connection with products and services, and
therefore, with their brands. Delight contributes to the creation of strong memories
during the customer experience. Delight also works as amotivator for repurchase and
promotion by word of mouth [4, 7, 11, 13–15]. Although delight plays a crucial role
in customer experiences, researchers still find difficulties in its characterization [16].
This task becomes more complicated if the intention is to follow a design-oriented
approach since design deals with the creation of particulars subjected not only to the
circumstances of the design situation but the set of competences and expertise of the
designer [17]. The idea of designing delight is unattainable as the design process is
not only concerned with form but also with function, meaning, pertinence, and the
effect of its principal outcome (hereafter referred to as the design product). Rather,
I posit to draw on knowledge pertinent to delight that has been produced in other
disciplines while considering the peculiarities of design practice to devise design
delight: how design products engender significant moments of high pleasure and
arousal during the experience of use.

3 Theoretical Underpinnings

3.1 Design as Meta-Communication

This investigation draws on Semiotic Engineering (SE), a theory of human–computer
interaction (HCI) which regards the interactions between a computer system and the
user as a meta-communication act in which the interface serves as the message [18].
SE defines the design of an interface as a composition of static, dynamic, and meta-
linguistic signs. A successful design entails a correct interpretation of these signs.



172 O. Sosa-Tzec

SE is concerned with the user’s semiosis, the production of meaning derived from
this interpretation, which relies on abductive reasoning, the construction of plausible
hypothesis from partial evidence provided by readily observable phenomena [19].
A major goal for the designer is therefore to devise the appropriate combination of
signs that will lead to a consistent production of meanings for any user of a system.

The foundations of SE are crucial in this formulation of design delight. Instead
of struggling with “adding more delight” to a design product, a designer can be
thoughtful about the signs that not only lead to a consistent production ofmeaning but
also have the potential for delight (as defined above), and ideally, show consistency in
how they affect any user of a design product. Design delight connects meaning with
high arousal and pleasure. A proper comprehension and interpretation of the static,
dynamic, and meta-linguistic signs composing the design of a product are therefore
necessary to experience delight. For design delight, not only does the stimuli lead to
delight but also the outcome of the meaning-making process at a specific moment of
the user experience.

3.2 Design as Argumentation

Design delight also draws on the notion of design as a reified argument developed by
Buchanan [20, 21] and design as rhetoric by Ehses [22, 23]. These scholars connected
rhetoric and design by considering that both are arts dealing with human affairs that
urge taking action. The notion of art plays a fundamental role in design delight.
From the Aristotelian perspective, an art deals with probabilities, not universal
truths as science does [24]. Design delight considers designing for delight as an
art. Buchanan’s work accounts for how design produces lively, embodied arguments
that shape people’s everyday life. For Buchanan, design is a kind of rhetoric for this
technological age. Such a rhetoric deals with symbols and images, physical artifacts,
actions and activities, and environments and systems. Design delight applies to all
of them.

Ehses situates design as a practice in service of human needs, suggesting an
interesting connection between delight and fulfilling these needs. For Ehses, a visual
communication design product is a composition based on signs that are intended to
address a public audience being affected by a situation. Ehses builds on the intrinsic
relationship between semiotics and rhetoric, regarded as the effect of these signs,
to expand the notion of rhetoric and include any form of modern communication,
including visual identities, navigation systems, exhibitions, websites, and fashion.
This perspective underscores the connection of design delight with communication
design products. Moreover, Ehses demonstrates the application of rhetorical theory
for both generative and analytical purposes. Particularly, Ehses accounts for how
the figures of speech, namely tropes and schemes, work efficiently for these tasks,
including the creation and interpretation of the concept behind a design product.
Design delight appears thus connected with these compositional patterns and the
effect they might produce.
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Buchanan andEhses demonstrate howdesign is a rhetorical endeavor applicable to
any media. Consequently, any design product ends up producing rhetoric (working
argumentatively) regardless being visual, static, dynamic, tangible, or intangible.
Design delight leverages this semiotic-rhetorical perspective of design to expand the
use of the notion of sign from SE into any possible multimodal composition, that is,
any design product. Design delight thus relates the delight that arises in an experience
of use to the semantic and affective effects of the signs the designer selects to shape
the multimodal patterns or features of a design product. Such a delight is a rhetorical
force, an element of the user experience that can influence the behaviors, beliefs, and
attitudes of the user.

3.3 Experiential Quality and Interaction Aesthetics

The concept of experiential quality gained traction inHCI as a result of a paradigmatic
shift towards the notion of experience [25]. Researchers and scholars of HCI started
paying attention to the experiential qualities that systems convey and how they work
as elements of pleasurable experiences. An experiential quality is a property or
trait that characterizes the experience of the user interacting with a design product.
Examples of such qualities are pliability, rhythm, or fluency [26]. Formulating an
experiential quality involves the understanding, critical perspective, and experiential
knowledge of the one who recognizes it in a design product. Rather than offering a
universal characterization of the trait, an experiential quality is formulated to serve
as a conceptual tool for designers to appropriate in order to develop design judgment,
and to elaborate or modify this formulation as a result of their own experience [27,
p. 2].

Löwgren states that an experiential quality is neither a property of a design product
itself nor a psychological or physiological property of the user. Rather, it is an effect
of using the product in context [27]. A designer cannot design products with a
specific experiential quality but can imagine the conditions that are conducive to
the experiential quality of interest in the subsequent use of the product. Löwgren
describes the goal of the designer in this regard is to increase the chances that the use
of the product will be experienced in a certainway. A designer can utilize experiential
qualities to formulate desirable directions for concept design in the early stages of
the design process. They are also useful to identify promising candidates among a
set of early design concepts [27].

Löwgren demonstrates how the formulation of experiential qualities contributes
to the production of knowledge and discourse around interaction design practices,
particularly, about interaction aesthetics. Löwgren proposes interaction criticism
as the method for this formulation [26]. Bardzell defines interaction criticism as
performing rigorous interpretive interrogations of the complex relationships between
the interface and the user experience [28]. This humanistic method pays attention to
the interface’s material and perceptual qualities, and broader situatedness in visual
languages and culture. Concerning the user experience, interaction criticism pays
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attention to meanings, behaviors, perceptions, affects, insights, and social sensibil-
ities that arise in the context of interaction and its outcomes [28, p. 604]. The type
of knowledge that interaction criticism produces is intermediate, meaning that the
formulation of an experiential quality goes beyond the particularities of a design
product but without reaching the level of a universal theory.

4 Derivation of Design Delight from Interpretive Analysis

Specifying what delight is and how it differs from other positive emotions is a
daunting task. Delight manifests without notice and lasts briefly. As marketing
research indicates, delight connects with surprise and unexpectedness, but not all the
time. Captivation, novelty, and gratitude connect with delight as well. It is possible
to note that these antecedents can be regarded as traits derived from usage besides
perception, meaning that it is possible to frame antecedents of delight as experiential
qualities. Instead of struggling with the impossible task of determining how to imbue
delight in a product’s composition, exploring qualities associated with delight is a
reasonable alternative. Certainly, it is possible to frame delight as an experiential
quality itself. However, this approach requires going back to the starting point in
which the specificities of delight need definition.

The quality of surprise or unexpectedness represented the initial quality in this
investigation as a result of a review on existing research on delight and plea-
sure produced in marketing, philosophy, design, and HCI. This review revealed
serendipity as a trait closely connected with surprise and delight as well. After the
identification of surprise and serendipity as potential experiential qualities to formu-
late design delight, this investigation focused on performing interaction criticism on
products from different design genres and based on the theoretical underpinnings
introduced above. This stage took about seven years. The objective was to gain a
deeper understanding of delight based on existing products and to identify qualities
in them that connect with this combined perspective involving design, rhetoric, semi-
otics, and pragmatic aesthetics [18, 21, 23, 26, 28]. Careful attention was paid to the
appearance and behavior of the signs composing a product’s design features and how
these engender delight—a notion abstracted from the review—in different periods
of the user experience. The abductive nature of interaction criticism led to settle a
notion of delight as a remarkable moment of pleasure and arousal within an aesthetic
experience. Design delight then emerged as a term more suitable for discussing
delight from a perspective focused on human-made artifacts and their usage. Other
qualities emerged. These qualities appeared significant for their frequency and the
existence of research around them or related to some of their aspects. These qualities
are engagement, surprise, liveliness, cuteness, serendipity, and reassurance. Design
delight is the name given to the synthesis of the observations and reflections of this
longitudinal analysis and that includes these six qualities.
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5 Design Delight

5.1 Fundamentals

Design delight is concerned with six experiential qualities, namely engagement,
surprise, liveliness, cuteness, serendipity, and reassurance. The purpose of design
delight is to help a design practitioner or scholar account for how the composition
of the features of a design product engender remarkable moments of pleasure and
arousal within an experience of use. Design delight regards a design product as a
set of features which are composed in turn by a set of functionally and semanti-
cally related signs. The features and signs shape the appearance and behavior of the
product. Each sign is multimodal, meaning that it represents a conceptual composite
of six elements: visual, verbal, aural, olfactory, tactile, and temporal elements. The
first five elements represent the modes associated with the major human senses [29].
One or several of these elements might be sensed as more or less prominent, or even
null, at all or specific times of the experience. The temporal element is the backdrop
against which a sign’s first five elements fluctuate at different moments of the user
experience. Through this notion of a sign as a multimodal composite, design delight
connects design semiotics with the field of multimodal argumentation [29], which
in turn relates to rhetoric, and consequently, with the notion of design as a volitional
art. Design delight therefore lies at the intersection of design, rhetoric, semiotics,
multimodal argumentation, and aesthetics. A key notion in multimodal argumenta-
tion is arguing by experience [29], which design delight interprets as the designer’s
purposeful utilization of the visual, verbal, aural, oral, tactile, and temporal elements
to propose and shape design features that can induce a behavioral, attitudinal, or
belief change in the user through the delight provoked by these features. Particu-
larly, design delight asks the designer to leverage engagement, liveliness, cuteness,
serendipity, and reassurance to devise and construct this kind of argument.

Design delight focuses on the moments of the user experience that leave an
emotional mark, acknowledging their potential for the creation of positive memories
and motivation for the user to continue using the product. Design delight specifically
cares about those moments that support a happy and flourishing life, referred to as a
good life. Design delight is therefore about how design supports living a good life.
Nevertheless, design delight acknowledges the gap between the designer’s intent and
the use of a product in context. What the designer intended to make the user feel
might be different from what the user feels while using the product. There will be
always a gap between the intended design delight and the experienced design delight.
The ideal case is that such a gap does not exists. However, design delight embraces
this gap, and acknowledges how the user’s motivations and capabilities, experiential
knowledge, current circumstances in the context of use, and the different ecologies
of design products participating in the user’s life can affect the user’s semiotic and
affective processes in each experience of use for a single product.

To devise the differentways a product can engender the six experiential qualities of
design delight, the designer needs to understand not only the user but also how people
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in the context of use construe the notion of pleasure [30]. However, design delight
acknowledges the value of the designer’s first-hand experiences, and considers that
a savvy designer knows how utilize their experiential knowledge to be empathetic
with the user and have a sense of when when it would be a good time (kairos) for
engendering the experiential qualities at different points of the user experience. As
the agent in charge of constructing an effective multimodal argument, the designer’s
design judgment and set of competences [17] are crucial to determine why, how, and
when the product’s features would engender any of the six design delight qualities.

5.2 The Six Elements of Design Delight

Engagement takes place when a design product becomes the user’s center of atten-
tion during its deliberative use. Engagement prepares the user to feel delight by
creating immersion and minimizing external noise or stimuli in the context of use.
Once engaged, the user can reach a state of flow as a result of a balanced combina-
tion between the challenges posited by the use of the product and the skills of the
user [31]. Design delight considers engagement and flow closely connected. When
engaged in using a product, and ideally in a state of flow, any instance of surprise,
liveliness, cuteness, serendipity, and reassurance might be disruptive. Hence design
delight urges the designer to the product be attentive to introduce features whose
disruption is perceived as subtle or positive and that can efficiently help the user
re-engage with the product or return to a state of flow. A product’s engagement can
be seen as its potential for captivation or attraction. However, engagement does not
necessarily refer to introducing flamboyant features in order to captivate or attract
the user. In design delight, the quality of engagement is mostly derived from smooth
use of a product.

Surprise occurs when a feature of a product appears or behaves differently from
what the user’s mental model for that kind of product or similar feature dictates.
The expectation inherent in this model is also a result of the formative experiences
of the user with the real world, whether or not they involve using design products,
which have led to the creation of image-schematic metaphors in the user’s mind [32].
The boundary between engagement and surprise blurs when the main objective of
surprise is to catch the user’s attention while elevating the level of arousal in the user.
Nevertheless, design delight urges the designer to utilize surprise as a differentiator
that motivates the user to reflect and reconsider their current mental model and
recognize how the product differs from others. The designer can consider surprise
to mark starting and end points in intervals of the experience, incentivizing the user
to carry on. Moreover, the designer can make use of surprise to convey some non-
functional aspects that help set the rhythm of the experience [26], the product’s
liveliness and cuteness, or values associated with the product’s brand.

Liveliness happens when a design feature conveys energy, autonomy, whim,
excitement, and dynamism, either by form or behavior. Anthropomorphizing the
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product is one approach to liveliness. However, the designer can leverage socio-
cultural conventions, including those on how pleasure operates in the context of use,
to find ways to denote and connote these characteristics without the need to follow
this approach. This quality complements surprise and engagement, especially when
it helps the product come across alive, cognizant, intelligent, and having agency.
Products involving a null or a minimal level of interactivity with the user heavily
rely on features that come across swift and bold. Products involving a noticeable
level of interactivity might also need to give the impression of a living creature at
different points of the user experience in order to reinforce their liveliness. Either
way, design delight connects a product’s personality with its liveliness, and sees this
connection as a factor that contributes to make the product distinct from others in
the same category or that have similar features. Consequently, design delight urges
the designer to leverage this connection, especially to make the user identify with
the product and set the diegetic tone of the experience.

Cuteness takes place when a product’s features come across not only pretty but
also vulnerable, tender, innocent, harmless, or helpless. The objective of cuteness is
to facilitate the user’s desire to use the product and perceive it as a non-intrusive,
non-judgmental, naïve companion that can help the user achieve a goal, fulfill a need,
or even define their personality. A cute product leverages infantile appearance and
behavior expecting to develop in the user an urge to take care and protect the product.
A product’s engagement and liveliness can affect or be affected by cuteness. Design
delight urges the designer to be ethical concerning a product’s cuteness as this quality
can make the user be vulnerable and uncritical regarding the purpose and effects of
the product. However, the designer can make use of this situation to induce change
in the user.

Serendipity is a result of unsolicited content or functionality that produces a fortu-
nate, grateful, valuable outcome for the user. Design delight urges the designer to
leverage widely-known use patterns and image-schematic metaphors [32], as well as
anecdotal evidence, to consider how the product’s features can introduce such content
or functionality without disturbing the user’s state of flow. Moreover, design delight
encourages the designer to envision serendipitous features that promote the repur-
posing of the product, meaning that such content or functionality enables the user to
do things differently, better, or more efficiently. Design delight regards serendipity as
a function of goal achievement and need fulfillment, connecting it with engagement,
surprise, and reassurance. Goals can be pragmatic or hedonic. Needs can be personal
or social, private or public. However, serendipity inspires the user to feel a sense of
agency and that their actions are leading or can lead to a desirable future state not
considered previously.

Reassurance manifests when one or several design features involved in one
moment of the experience remove uncertainty, disorientation, ignorance, or anxiety
in the user about events in the experience and their outcomes. Such events include
the ones previous to this moment and those which could come next. The focus is on
the current moment and its outcome. Reassurance is therefore concerned with how
the user makes sense of their recent actions concerning the use of the product and the
experience developed as a result. Design delight regards reassurance as a result of
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clarity, certainty, and direction, all of them directed towards provoking delight. The
designer can leverage reassurance to mark milestones in the experience, expecting to
re-engage the user, and hopefully, take them into a state of flow. Design delight urges
the designer to utilize reassurance as a means to give closure to these milestones,
especially to the end of the experience. After previous and opportune manifesta-
tions of the other qualities, engendering reassurance at the end of the experience
can contribute to a positive evaluation of the product and the creation of pleasant
memories around its use.

6 Discussion

Delight is a powerful emotion that can alter the perception of users about a design
product and its experience of use. This papers introduces design delight, an approach
to designing for delight, positing that this endeavor becomes more manageable when
delight—a remarkablemoment of pleasure and arousal within an experience of use—
is regarded as a result of how the features of a design product engender one or a combi-
nation of six experiential qualities, namely engagement, surprise, liveliness, cuteness,
serendipity, and reassurance. Design delight regards these features as compositions
of functionally and semantically related signs that involve visual, verbal, aural, tactile,
and olfactory elements over time. In this approach, this formulation is to be used as
a critical vocabulary either to inspect or ideate how a product’s features engender
one or a combination of the six qualities. Within a moment of an experience, the
boundaries among these qualities can become blurred. This approach acknowledges
and embraces this fuzziness as a characteristic of the experienced design delight.
Engagement, surprise, liveliness, cuteness, serendipity, and reassurance are not to
be regarded as parameters of delight but as a conceptual framework to guide the
intended design delight through design judgment and reflection [17], which would
be informed by experiential knowledge and scholarship on the six qualities and aimed
at assessing the potential for delight of a product based on its features.

Design delight seeks to bring attention to the rhetorical or argumentative character
of delight and the six experiential qualities besides their aesthetic dimension. This
framework urges the designer to consider the significance of this rhetorical dimension
when inspecting or creating a design product. The intended design delight entails the
construction of a multimodal argument [29] to affect the user’s behaviors, attitudes,
andbeliefs. The experienceddesigndelight carries a rhetorical dimension aswell. The
designer’s persuasive intent can only define such a dimension partially. Unintended
consequences, including some negative, might emerge from using the product. One
possible unintended consequence is the appropriation of the product by the user for
persuasive purposes [33]. The user might discover value in utilizing the product to
induce change in themselves or others. The differences in how the designer and user
might devise and utilize the product as a multimodal argument indicates a variable
persuasive impact for the six qualities. The particular conditions of each experience
of use affect this impact as well.
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Although the complexity inherent in the intended design delight obstructs the
designer’s ability to foresee any unintended consequence or argumentative use of
the product, they are still responsible for it. Therefore, adopting a critical perspec-
tive and becoming ethically aware are two desirable characteristics in a designer
pursuing design delight. This requirement applies to design scholars investigating
how existing products enable design delight as well. Both design practitioners and
scholars must keep in mind that the intended design delight aims to help the user
live a happy and flourishing life. Design delight rejects thoughtless deployment of
products and consumerism. The critical perspective and ethical awareness included
in the intended design delight is to influence design practice and scholarship and to
promote outcomes demonstrating the connection between delight and living a good
life. The experienced design delight attains its primary goal when it contributes to
enabling a good life.

Design delight supports the notion of design as a practice focused on the creation
of ultimate particulars [17].Design delight also supports design criticismas amethod
to produce knowledge [26, 28]. Designers can utilize the six qualities described above
to shape the intended design delight for newproducts.Moreover, designers can utilize
them to inspect the experienced design delight of existing products. Both applications
lead to a deeper understanding of design delight, including how these qualities help
a designer argue by experience. Nevertheless, design delight can still benefit from
empirical research to triangulate the observations that led to its formulation as well
as to elicit other significant qualities from designers and users alike.
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Social Smart Urban Environment:
A Process that Needs to Be Disrupted
to Improve the User Experience

Cristina Caramelo Gomes

Abstract This paper discusses the extent to which disruptive design can be an indis-
putable component of smart and inclusive solutions within the development of urban
design inLisbon peripheral dwelling areas.Driven by smart solutions to humanise the
built environment, Lisbon urban centre design is changing and offers equipment and
services, enhancing the people’s appropriation of the urban space. Lisbon is growing
as a smart place in its sustainable, economic, social and cultural dimensionswhilst the
dwelling areas, namely those peripheral adjoining, remain characterised by mono-
functionally poor urban design solutions, where commuting possibilities (offered by
the public and private transport) and proximity to employment (offered by the city
centre) are the main assets. This model of planning the urban environment perpet-
uates itself in space and time, underestimating the development of technology, the
sense of identity and belonging and, mostly significantly, overlooking a good expe-
rience for users. A new approach is urgent. It is argued that a user-oriented approach,
attentive to the context, where creative solutions emerge as a contribution to a smart,
sustainable and inclusive community and where the interactions between individ-
uals and the environment, regardless of its physical or virtual features, contribute to
a positive user experience.

Keywords Disruptive design · Lisbon peripheral urban areas · Smart solutions ·
User experience · User-centred design

1 From Design to Disruptive Design

…design, stripped to its essence, can be defined as the human capacity to shape and make
our environment in ways without precedent in nature, to serve our needs and give meaning
to our lives [1, p. 5].
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Academic and professional design settings establish the relationship between
design and social sciences. The biunivocal relationship between design and social
sciences overwhelms the functionality and/or aesthetical features of environments
and products usually addressed by designers. Design has expanded its boundaries
and has diverted the focus on objects, environments and communication to that onto
processes, systems and services. This reality is extensively illustrated by theoretical
frameworks and good practices supported and delivered by the academic research
[2].

We read in theCambridgeDictionary that design involves “make[ing] or draw[ing]
plans for something…adrawingor set of drawings showinghowabuildingor product
is to bemade and how it will work and look… the way in which something is planned
and made”. This formal definition highlights the focus on the planning, manufacture,
functionality and aesthetic appearance of something regardless of the required and
desirable interactions with the user.

The latest dissimilar areas of knowledge have shown a focus on the human being,
developing solutions to improve human security, safety, comfort and wellbeing.
Design is not excluded from this trend and the guidelines are established to encourage
new fields of actuation, as well as new conceptual processes leading to concepts, such
as those of user-centred design, interaction design and user experience design, among
others. The choice of this trilogy has not been random; in fact, these concepts are
complementary and based on similar processes. The user-centred design focuses on
human heterogeneity comprehending its physical, sensory, functional and cognitive
characteristics [3]. When one uses an artefact, several interactions are required. In
accordance with the artefact’s complexity, the required interaction can be physical
and/or digital. The user’s acceptance of that artefact will be closely linked to its
functional performance and easiness of use. However, this rational understanding is
not the key decision support. Human decisions are primarily triggered by emotional
reactions. The user experience depends on time and spatial context. Theway any indi-
vidual perceives experience motivates emotional reactions which determine human
behaviours, and, consequently, the acceptance or rejection of that artefact.

The user experience is the totally of end-users’ perceptions as they interact with a product or
service. These perceptions include effectiveness (how good is the result?), efficiency (how
fast or cheap is it?), emotional satisfaction (how good does it feel?), and the quality of the
relationship with the entity that created the product or service (what expectations does it
create for subsequent interactions?) [4, p.14].

The design of an artefact excels its physical and/or digital boundaries. It becomes
the design of a context with a critical analysis of the social, cultural, economic, tech-
nical and environmental concerns; otherwise it will be the repetition of old paradigms
with a new approach supported by technological development and uninformed
processes.

The idea is not an update to raise the final solution for a functional performance
or to guarantee an easy way of operation based on the user’s technical illiteracy. The
bottom line is to understand the extent to which the designed solution changes the
human behaviour and contributes to a positive experience and the extent to which this
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experience can be conveyed into the human sense of identity, integration, comfort
and wellbeing. In order to accomplish such a complex purpose a new conceptual
methodology is required. From the context of its use, the function(s) to develop, the
physical and (if available) digital interactionswith the user, the artefact (understood as
a product, communication system, built environment or services) must be conceived
within a holistic approach that recurrently disrupts the ordinary status quo. A disrup-
tive design concept contextualises, perceives andmatures intricate problems to ensure
sustainable solutions in their social, environmental and economic dimensions.

Innovation, as a concept, does not embed any social and ecological value sets, nor does the
“design thinking” approach to problem solving. Creating things that don’t have a social,
economic and environmental conscience makes no sense in the grand scheme of things [5,
p.6, 7].

The disruptive design pursues a new approach to discuss the status quo in order
“to make the old obsolete and the new possible, desirable and sustainable”, and
comprehends the following six concepts [5, p.5]:

• Everything is interconnected
• Change is constant
• The future is undefined
• All change must be sustainable
• Challenge is part of reward
• Change is interactive.

The method moves towards a holistic approach to achieve an impact balance in all
the areas that the designed solution can reach. An analysis of the context in order to
understand the problems that require solution, in view of the fact that the scenario is in
constant economic, social and cultural change and deserve a sustainable intervention;
moreover, a positive impact needs the collaboration of amultidisciplinary community
which includes users as the ones that should benefit from the final result. In the end,
the main goal is to offer a positive experience to all the people involved within the
contextual scenario.

The disruptive design emerges as a requirement for user-centred design solutions
targeting the improvement of the user experience. The aim is to conceive intended
creative interferences into a pre-existed setting to boost a different outcome and create
positive social change [6]. The disruptive design introduces a method developed
into 3 phases: Mining—identifying and analysing the context-, exploring research
approaches; Landscaping—identifying the principal elements in the context and
mapping their interactions, relations, connections, impacts..; Building—exploring
possible solutions raised by anterior stages, prototype, testing and repeating them
[5]. As regards the peripheral urban areas, it is easy to identify a non-humanised
solution. From the conceptual spatial solution to the detail of finishing materials, the
urban design does not stimulate human dimensions (physical, functional, cognitive,
sensorial, emotional, behavioural and social). A solution supported by these dimen-
sions boosts a positive user experience, encouraging the sense of belonging, the will
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of permanence, the return and the identity of the place. A positive user experience
impacts human sense of comfort and wellbeing [7].

In spite of the research in the area of knowledge of the built environment, spatial
conceptual solutions, urban equipment, functionalities and finishing practices convey
disrespect for the users’ requirements and expectations. A new conceptual and
practice design approach is urgent [8].

At the moment when the concept of smart cities invades important metropolitan
areas, offering technical solutions that benefit the built environment with new equip-
ment and services, when the exterior space is a scenario to improve human interac-
tions, what is the contribution of the disruptive design to humanise the built envi-
ronment? How can better user experiences from disruptive and creative solutions be
conceived? Do the peripheral urban areas need a disruptive design? Is it possible to
contribute to smart user centred environments through disruptive design?

2 Smart Understanding

The smart word emerges as a prefix to classify any artefact that shows some intelli-
gence in its functional performance enabled by technology. Artefacts, occasionally
more meaningful and often just updates of traditional ones, display a coherent and
logic concept but no evidence of intelligence. The association of the smart expression
to any artefact changes its symbolism and becomes a marketing parameter, where its
advantages are emphasised and the contribution to a new way to develop a function
or improve a user/community experience is (un)consciously forgotten to spread.

Retrieving information from the web for a consensual smart definition is an
acronym which enunciates the standards to determine a set of goals, that lay signifi-
cance on corporations, departments or sections; the acronyms’ concept can be broadly
applied and this can embrace the sustainability of cities, artefacts performance aswell
as the individual’s professional and personal paths.

The significance of the Doran acronym is a rational way to understand the param-
eters required for a smart classification of any object, environment or system. As a
matter of fact, despite the responsivity of an artefact to pattern uses and behaviours,
it does show some improvement in its functioning, way of use or other parameters
related to competition, and this improvement must be possible to measure. This is
the essential parameter for smart objects and environments; otherwise they are just
purposeless technology.

SMART is also an acronym defended by Doran [9] (Fig. 1).
The concept and rational use of this acronym to assess the smartness of each

artefact is consistent with the process of thinking the disruptive design. It is not
because an artefact has some technology or is trend in the digital market that it is
considered a smart one. It must be focused on the experience of the user, responding
to human requirements and desires, offering a good functional performance and a
contribution for a sustainable environment.
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Fig. 1 SMART acronym from Doran [9]

3 Smart Solutions for Urban Environment

Since ever, and most significantly since the Industrial Revolution, technology has
existed to improve the development of the built environment. The contribution of
technology for the urban environment allowed an expansion of the human economic
sovereignty, attracting people and, thus, depopulating the hinterland where survival
resources were scarce. Technology has influenced the way people have lived and
interacted, solving problems whilst new ones emerged.

The improvement of the urban environment impacted the quality of life of
people, modifying the city within a continuous process of demographic gentrifica-
tion, bringing people from distant geographical locations and expanding the territory
to the farthest areas (social displacement), a phenomenon with an impact of the train
and car (public and private) transportation with consequences. This reality has raised
dissimilarities between geographical regions and has questioned the standards of
human life. The expansion of cities has encouraged the construction of metropolitan
areas, creating exhausting lifestyles for individuals. Services prevail in the city centres
whereas the dwelling areas aremainly suburban. The distance between the city centre
and suburban areas, covered by public and private transportation, entails wasting
hours in commuting travel whilst it promotes unsustainable lifestyles [10].

The development of new technologies in the transition of the twentieth century
to the twenty-first has promised a revolution in the way people live and interact.
The emergence of the ICT (Information and communication Technologies) has
offered new prospects of interacting and exchanging information, in other words,
one step further to commuting people. Research (from various fields of knowledge)
has pursued a desirable geographic balance, according to demographic and services
distribution, reinventing the city centre and the suburban identity. Nevertheless, the
gap between the academy and reality has imposed the use of technology to perpetuate
existing mistakes.

The biunivocal dependence of city centres and suburban areas underpins the emer-
gence of metropolitan centred planning on commuting, transportation and real estate
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speculation regardless of the user and possible interactions between the individual
and the built environment, as well as the interactions between individuals within the
built environment.

Literature that does not discuss its physical or virtual source, exposes different
approaches and dissimilarities to the definition of the concept of smart urban environ-
ments. The first steps of smart urban environments highlighted the importance of the
ICT and its impact on the daily professional and personal human routines and mostly
in our way to communicate and interact with other beings, objects, and systems. The
latest advances in the concept have shifted its focus toward the enhancement of the
quality of life of users [11]. Thus, we privilege the definition of Thuzar (2011 apud
Berardi, 2015:6) to sustain the purpose of this piece of research:

Smart cities are cities that have a high quality of life; those that pursue sustainable economic
development through investments in human and social capital, and traditional and modern
communications infrastructure (transport and information communication technology) …
should also be sustainable, converging economic, social, and environmental goals. (Thuzar
2011; apud Berardi 2015:6).

The urban environment needs integrated interaction, interconnection and interde-
pendence to reward the smart label. A smart city is a place “connected, intelligent,
innovative and adaptative”, where smart people imagine and design smart solutions
for the routines of their urban daily life.

The smart city respects the sense of place. The place’s identity built up on its
cultural heritage offers features that make it unique and appealing to its inhabitants
and visitors (regardless of work, entertainment and tourism purposes). The initiatives
in smart cities ought to be contextualized in space and time to respond to (g)local
real problems and satisfy the demands of users, and not spread technology and appli-
cations based on technology development, global trends and public and/or private
interests.

The smart city must be shaped by experts as well as by ordinary people: from the
people who have the knowledge to develop, implement and test solutions in close
collaboration with those who have to cope with their problems on a daily basis. Co-
design is urgent, and the users’ participation is the key. In the end, a more humanized
citywill emerge,which in practicemeans the observation of realities, identification of
different uses (and inherent requirements and desires), conceptualization of solutions
and implementation with close measurement results.

Beyond technology, interactionswith the physical world are crucial and depend on
how the built environment supports themultidisciplinary dimensions of functions and
users that describe it. People, regardless of the function performed in the city, must
be the most significant providers of information as well as the ones that understand
the improvement in quality of life throughout the solutions implemented. For a city
to be smart, it must be conceived within a human-oriented design approach.

Therefore, the aim of a smart city is to encourage and improve the quality of living
of its citizens, supported by smart technology. Although the concept of the quality
of life is not easy or consistent in its definition, literature review offers different
definitions from the most generalist to those oriented to the problems of individuals,
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such as disease,while others use the term as an alternative to the concept ofwellbeing.
In the end, dissimilar definitions offered by several authors are not too far from
Maslow’s hierarchy of needs [12]; however, and because of this closeness, we choose
the definition proposed by the WHOQOL Group: “…the individuals’ perception of
their position in life in the context of the culture and value systems in which they
live, and in relation to their goals, expectations, standards and concerns” [13].

The users are the ones who benefit from a smart urban environment, shaping it
all over continuous interactions. A user-centred approach adds new ways of living
encouragedby the ICTand reveals the label of creativity associatedwith a smart urban
environment. This association emerges from the education, learning and knowledge
encouraged by new ways of living and interacting, thus promoting people’s connec-
tions and relationships [14]. AsWinters points out, smart people generate and benefit
from the social capital of the city, so the smart city concept acquires a new meaning
with a mix of education/training, culture/arts, and business/commerce with hybrid
social, cultural, and economic enterprises [15].

4 Scenario

4.1 Lisbon

The city of Lisbon belongs to the community of European smart cities, targeting the
use of the ICT as a way to improve the quality of life of its inhabitants. According
to municipality documents [16], the goal of the city of Lisbon city to lure people
to the city throughout energy-efficient constructions, e-mobility, smart living and
smart citizens solutions, with particular attention to the elderly, a significant portion
of the local demography. Social cohesion and inclusion are enhanced throughout
the agendas for civic participation, rehabilitation of the urban space and the boost of
efficient urban services and systems.As a result, Lisbon receivedTheEuropeanGreen
Award 2020, a citywith 550,000 inhabitants and nearly 40,000 daily commuters [17].
The development and use of smart and sustainable services, grounded on real-time
information—gathered and shared—are smoothly accepted by users with technical
familiarities.

Despite the positive impact the ICT had on users’ daily routines, urban answers
to ageing, accessibility and inclusion towards the pleasure of the urban spatial expe-
rience are the key input for the physical and digital interactions and, consequently, to
guarantee a positive and significant user experience. The changes offered by the docu-
ment on the urban environment focus on the intention of giving the urban space back
to people. Lisbon smart features, such as energy efficiency, construction processes
and materials, e-mobility are up to date structures that contribute to more sustainable
ways of living; nevertheless, they do not disrupt the traditional procedures in a way
perceived by users.
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Users understand the need of more sustainable solutions although most indi-
viduals continue to perform daily routines in a traditional manner. The access to
services, regardless of the offered remote solutions, continue to offer (and often
require) the presential status (for workers and for customers). Nevertheless, this
recognised pattern is always the way to accept and use technology that means to
mimic the known reality.

Despite the presented paradox between outputs and constraints, reality shows
some change in the behaviours of users. Disruption is more effective with solutions
that enhance the humanisation of urban space. E-mobility demands the construction
of bicycle lanes at the expense of traffic lanes and parking lots—curiously, more due
to leisure than mobility requirements, people start to adhere to new ways of expe-
riencing the city. Accessible and inclusive solutions, mostly in the busiest arteries,
give more flexibility of use to everyone that presents physical, functional or sensorial
limitations. There is evidence of growing living spaces added by green and/or relax-
ation areas, cafes and commercial spots. Some neighbourhoods economically and
socially weakened, are in complex rehabilitation processes: ranging from building
typologies, construction process and functions, cultural expressions, and offering
new dynamics; thus, attracting more and more diversified patterns of people.

These interventions in the urban tissue are in line with the principles established
by the Carta Estratégica de Lisboa 2010–2024 (Lisbon Strategic Document 2010–
2024) [18] which is based on three main axis: agreement on the public policies about
the city, centralisation of Lisbon as a world embracing capital city, and Lisbon as a
cosmopolitan and neighbourhoods city.

Despite the theoretical and generalist text of the document, the time spent between
policy making, planning and building, the changes shown in Lisbon’s urban space
convey good practices that must be continued and discussed in order to preserve a
more humanized city, with respect for its identity (Fig. 2).

Lisbon city is completely different from a decade ago; yet it preserves the features
that establish its own identity. Nevertheless, disruption that boosts a humanised and
living city demanded also a long and intense period of gentrification.

Fig. 2 Examples of the humanisation of the urban space throughout the creation of green areas
and leisure spaces. Campo das Cebolas and Largo do Intendente (Author 2020)
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4.2 Lisbon Peripheral Urban Areas

Lisbon metropolitan area is composed of 18 municipalities, 9 on each bank of the
river. Municipalities near the Tagus and the sea have the highest concentration of
people, social and cultural equipment, and services. The north bank of the river is
the area with the strongest economic, social and cultural context and development.

Some municipalities, due to their proximity to the city centre and/or relationship
with the river, feature higher real estate values, attracting individuals from the upper
classes, with higher purchasing power. These areas also display better public and
private transportation and social equipment; sometimes, construction density is lower
and dwelling units offer more generous areas and more qualified finishing. Living in
these areas is grounded upon the identity of the place, the social and the economic
status of the residents and organisations that offer services and work opportunities
(Fig. 3).

The municipalities located at the eastern side of Lisbon and the ones located on
the south bank of the Tagus river are the ones that, due to their characteristics, higher
construction density, rational dwelling living areas, fewer services available, distance
to the city centre, private and public transportation and the interior character of some
of these communities, encourage lower pressure in real estate speculation, allowing
and/or demanding people from lower classes.

Regardless of the possible generosity of dwelling areas, service availability and
local accessibilities, there are some patterns in all the municipalities that constitute
Lisbon Metropolitan Area.

Suburban areas that comprehend Lisbon Metropolitan Area are mainly the
dwelling areas, known as dormitories, with a busy weekend life and quiet times
during the weekdays; these areas were conceived in accordance with real estate
speculation and private transportation. Green spaces are almost non-existent or an
unpleasant environment, supported by some bush beds with randomly distributed
benches without any shade element, regardless of their solar orientation. The benches
display the same colour as the bushes, confusing most inattentive passers-by (Fig. 4).

Fig. 3 Lisbon metropolitan area (DGT 2014) and Lisbon river side (Author 2020)
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Fig. 4 Suburban peripheral areas, roundabouts with green area and sculpture, public space for users
with small benches without shadow, green and leisure area (Author 2020)

Curiously, there are green areas, fountains and sculptures in roundabouts, some
of them showing interesting art styles, but the users are unable to enjoy them; only
the drivers can see them, but they must be attentive to the traffic and comply with
driving rules.

Some communities, particularly those with good accesses to the highway, show
considerable investment by technical and branding organisations, offering a pale
reality of employment. These areas convey the investment spent to improve the
image of the building, but the urban space has been neglected, as there are no green
structures or entertainment areas for people, car parking is insufficient and paid, and
traffic becomes particularly intense during themornings and evenings. The traditional
model has been applied without any previous strategy to overcome its weaknesses.

5 Conclusions

City planning involves a multidisciplinary cluster which addresses the urban and
social tissue in accordance of their knowledge and objectives, although it converges
to an optimised solution. The complexity of city planning requires (or is the tradi-
tional model that, regardless of technological advances, is still a common practice)
time for observation/analysis of contextual problems, construction and implemen-
tation of solutions, which very often reveals obsolete and/or questionable results in
face of contemporary dynamics. Planning decisions depend mainly on political and
economic decisions, recurrently influenced by external models displaced from the
spatial context and users’ needs. Therefore, the implemented solutions, althoughwell
intended, expose inefficiency as they disregard conceptual considerations. Design as
a discipline and the designer as a professional are crucial elements for a cluster
committed to city planning. From the thinking process to a methodology towards a
user-oriented solution, the design footprint seems to be required and needed more
than ever. Design can go further than just providing good solutions grounded on
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the user and repeating worn-out models; it is time to innovate and raise solutions
that respond to users as well as to planet Earth, and that is why disruptive design is
needed.

The technical developments and the need of sustainable solutions promote the
smartness of urban environment. Cities, more than spatial layouts, are places built
up throughout social and cultural interactions, where people perform dissimilar roles
searching for the improvement of quality of life in its all dimensions. A smart city
is a place that is responsive to human/users’ needs and wishes, independent from
physical and digital responses. Technology is a facilitator to encourage collaborative
actions among individuals and between individuals and organisations (regardless
of their nature,) towards the improvement of the quality of life of the community.
Individuals need the sense of belonging, and this is strongly connected with the place
and neighbourhood relationships. The sense of belonging depends on the place’s
identity and the answers of physical or technical structures to real problems, within
a real urban and social context. It is also enabled with the user’s participation in the
urban environment decisions at a community and municipality level.

Research projects promoted by the public and private organisations, as well as by
the European Union, have contributed to the conceptualisation and implementation
of the smart city. Service delivery, where the physical and the digital world combine
to improve the efficiency of traditional activities (as well as to promote new ones),
promotes new ways of human behaviour every day.

However, while the city centres of the main cities are transformed into a smart and
humanised environment, peripheral areas are still developed according to traditional
models where the smart character is mostly the use of technology, the humanization
of the urban environment and the enhancement of a sense of belonging are forgotten.
Real estate development and speculation are themajor goals, commutingmovements
are the key and the spatial layout is designed to support traditional mobility instead
of users or sustainable requirements.

The sample scenario illustrates the transformation of the big cities, and the dissim-
ilarities between them and their suburban peripheries. A new model is required;
a model aware of the dynamics stimulated by technology, with a deep insight in
the context, to support broader and interrelated solutions centred on user needs and
expectations, while contributing for the built environment sustainability. To conceive
and implement this model, disruptive design emerges as a concept and methodology
of action. City planners must be more conscious of contextual problems and base
their decisions on their expertise and on the users’ feedback, too. For that, public
participation must be encouraged, helped and valued. Implemented solutions have a
direct impact on human daily routines and individual behaviours, and users deserve a
positive experience. This new model is complex, grounded in dissimilar challenges,
some of themwithwell-known outlines. It is, however, worth the risk, if only because
the traditional model is exhausted and has been proven ineffective.

To answer the questions introduced within the first section, it is possible to state
that:

Disruptive design contributes to the humanization of a built environment once it
has a methodology centred on the user, and the solutions conceived must impact the



192 C. Caramelo Gomes

social, cultural, environmental and economic sustainability of the built environment.
Focused on the user and aware of the context, the solutions have all the required
parameters to improve the user experience. Planning cities requires a new method-
ological approach, particularly to pursue the improvement of the smart concept on
a city’s daily livings and particularly on their suburban perspectives. Knowing that
a smart city is beyond the collection and the use of technological artefacts and
user competencies, disruptive design is a facilitator of the conception, creation,
implementation and assessment of smart solutions in (sub)urban communities.
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challenges posed by rising costs, inequalities in health provision, pandemics, aging
populations and the rise in non-communicable diseases. Design is now playing an
important role in addressing these challenges, by applying a user centred approach to
transform healthcare along with the development of new products, services systems
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With ageing populations, more people living with chronic conditions, Covid 19,
further threats from pandemics and stretched funding, there are huge global chal-
lenges for our future healthcare. Healthcare transformation requires a shared vision
between various stakeholders to create patient-centered models [6]. Design has
become the focus in solving challenges in health care, and is leading to the develop-
ment of new products, services systems and spaces. These can range from medical
devices for surgery, wearable, smartphone and sensor based products to monitor
health, digital and visual tools to support patients, systems that can be navigated
smoothly, spaces that create an improved experience to virtual visits with clinicians
and online pharmacies. Design is about improving people’s lives. Design influences
behaviour to adopt positive health care choices. It seeks to understand and incorporate
all viewpoints to arrive at solutions to complex challenges.

1 Innovation in Health and Wellbeing

Healthcare has traditionally focused on diagnosis and treatment. The focus is shifting
from health care to health and well-being and from treatment to prevention. There
will be a greater emphasises on the promotion of healthy lifestyles, fitness, and
wellbeing, prevention and early diagnosis [32]. Meskó [22] argues that the digital
revolution will create an equal partnership between patients and their healthcare
providers. By being able to monitor their own health at home, patients will feel
empowered to take responsibility and decision making around their health. Care
models will need to change the focus from acute to preventative care and well-being,
empower consumers and patients to manage their own health, move towards holistic
and personalized medical care and broaden the definition of health to include mental
and spiritual health [12].

The severity and impact of Covid 19 has been a catalyst to prompt governments
and health care providers, to respond innovatively and there is now an opportu-
nity for design to play its part in addressing some of these challenges [12]. Future
care solutions will include telehealth, remote patient monitoring, and technology
enabled ways of diagnosing, monitoring, and treating patients [31]. Consumers have
increasingly been placed at the centre of healthcare decision making and expect on-
demand, and connected clinician-patient interactions [4]. They are more informed
and showing a greater interest in managing their own health and are driving the
demand for innovation in health-related products, services, and tools to track their
health [12].

These innovative design solutions create an opportunity for “connected health,”
where individuals can collect data, remotely from a healthcare setting and then report
this information to clinicians. The benefits are that the distributed gathering andmoni-
toring of patient-generated health data (PGHD) can free up health care centres [20].
Wearable technologies such as heart rate sensors, exercise trackers and oximeters are
also seeing a surge in growth.Wearable devices can provide up-to-date monitoring of
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high-risk patients preventing the occurrence of a major health event [29]. The wear-
able medical device market is expected to reach more than US$ 27 million by 2023,
from just under US$ 8 million in 2017 [28]. New digital tools will continue to facil-
itate remote monitoring and adherence to medications allowing users to remain at
home [5]. While most of these, measure vital signs, future avenues of development
are in cognitive and mental health and ingestible sensors to communicate with other
wearable devices to monitor the body’s internals [29].

The impact of Covid 19 has also accelerated how readily consumers have adapted
to digital technologies [12]. Consumers are also engaging in virtual consultations
and ordering prescriptions online. Virtual visits rose from 15% in 2019 to 28% in
April 2020 [13]. Video calls, phone calls, texts, and emails became an essential
component in care delivery due to the pandemic to enable clinicians and patients to
stay connected. Similarly, telehealth, tele-pharmacy, and virtual-hospital-at-home
programs are on the rise [21]. While virtual visits are desirable for consumers,
when surveyed many found it limited the quality of the interaction with the clinician
pointing to the need for training tools in building virtual relationships for clinicians
[12].

The need for upskilling and training of health care staff is increasing to provide
clinicianswith the training tools to practice at the heights of their profession [12]. This
means that along with the design of medical devices, designers may also be involved
in the development and advancement of simulated systems and environments for
training. The overall philosophy of simulation is to develop skills for professionals
and increased patient safety. The human factors aspects and training needs required
for the safe and effective use of medical devices can be elucidated within the simula-
tion environment [25]. Moreover, simulation has the potential to recreate scenarios
that are rarely experienced and test professionals in challenging situations. Where
there is limited access to clinical settings or limited exposure to patients who are
experiencing low-frequency and high-risk situations, students might not receive the
experience necessary to become confident and competent [1]. Simulation also aims
to reduce both lead times and costs in the production of existing medical devices
[10].

Furthermore, augmented reality (AR) and Virtual Reality (VR) are being applied
to personalize medicine and create behavioural change [12]. For example, VR tech-
nology is being used to treat pain, as well as conditions ranging from anxiety and
post-traumatic stress disorder and stroke to the training of surgeons and other clin-
icians [28]. Possible future uses of VR and AR are in training tools for medical
students, calming environments for patients and the application of gamification to
support patients in rehabilitation [16]. Artificial intelligence (AI) has also radically
transformed health care by personalising medicine. Robots to assist nurses such as
‘Moxi’, Chatbots and virtual health assistants are examples of AI-based technology.
AI is also being applied in precision medicine, medical imaging, drug discovery,
and genomics. For example, AI can analyse multiple pathology images of different
cancers to provide an accurate diagnoses and specify the best anti-cancer drug combi-
nations to create personalised care. The AI market for health care is expected to
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exceed US$34 billion by 2025 (https://www.businesswire.com/news/home/201808
27005149/en/) (ibid).

3D printing has revolutionised advances in health care. Current uses, include
patient-specific implants, cutting guides, prosthesis and anatomical models [9]. The
advantages of 3D printing is that it allows for instant bespoke rapid fix solutions
to clinical problems, such as [23] where 3D printing was used to create a bespoke
repair of a Percutaneous Endoscopic Gastrostomy (PEG) tube in a patient unfit for
surgical replacement. Other examples are one off braces or dental implants. 3D
printed medical devices can now be built to the exact specifications of a patient
and patient-specific dimensions have shown greater acceptance by the body, with
increased comfort and performance outcomes [11]. The capabilities of 3D printing
is likely to be increased and emerging areas are in drug manufacturing and stem cell
development to create organic substances such as skin and organoids [29].

Point of care testing (POCT) and diagnostics is another emerging area. Traditional
models involve the transfer of a sample for testing to a lab and waiting several days
for results. POCT facilitates testing the patient at multiple locations with on the spot
results. The technology leverages biosensors and labs-on a-chip to integrate multiple
laboratory functions into a single compact circuit that can perform diagnostics on
very small samples [29].

2 The Role of Design in the Future of Health Care

Whilst we are witnessing an increasing interest in the role of design, set within the
context of health there is a long history of the utilisation of design in the development
of medical devices. The global market for medical devices was US$425.5 Billion in
2018 and expected to rise to US$612.7 Billion by 2025 (Insights). In building on this
role, clinicians are now calling for design to help with every aspect of the healthcare
system from designing medical devices to tackling pandemics, the layout of oper-
ating theatres and medical charts [14]. Designers can provide essential skill sets to
healthcare. Park [24] lists five unique skills that designers can bring to healthcare;
(1) problem solving and the ability to deal with ambiguity to structure problems, (2)
an ability to communicate which is essential to understand the needs of others and
to communicate solutions, (3) empathy and the skills to step into the shoes of those
who may be anxious or suffering from chronic illness, (4) an ability to co-create with
users and stakeholders and know when and where to involve them in the process and
(5) creativity in challenging conventional solutions with blue sky ideas.While design
alone is not the solution to all of healthcare’s challenges, applying the methods of
design can help make the delivery of healthcare more efficient and empathetic.

The shift in outlook towards viewing healthcare as a point of treatment for the
physically unwell to the inclusion of the holistic wellbeing of the mind, body and
spirit will demand a redesign of services that include the needs of consumers [12].
Fry [15] advocate that co-creation and multidisciplinary teams are essential in the
redesign of healthcare services and that healthcare providerswould benefit fromusing

https://www.businesswire.com/news/home/20180827005149/en/
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an iterative, user-centered and holistic approach that considers the patient experience.
They state that a service design process through co-creation can challenge the hier-
archy and silo-mentality that is ingrained in many healthcare organisations. This
includes virtual visits, remote monitoring, prescription delivery, digital diagnostics
and decision support [8].

Addressing some of the inequalities and inefficiencies of health care may also
be achieved by questioning the norm of specific locations such as hospitals and GP
clinics as entry points to health care. Opportunities exist for designers to consider
alternative entry points. Thismaybe achievedby targeting communities to address the
drivers of health and connecting communities to a variety of health and educational
services [5]. For example a more distributed healthcare service could include free-
standing emergency care clinics [27].

While the future of Design within health care is promising, there are many chal-
lenges to implementing solutions. Bhavani et al. [6] state that there is a lack of
evidence of whether many innovative solutions that have been implemented within
healthcare actually improve outcomes and the quality of care. In response to this, the
American College of Cardiology (ACC) convened a Healthcare Innovation Summit
to understand the needs of various stakeholders across healthcare, including patient
advocacy groups, clinicians, researchers, entrepreneurs, and industry groups. The
outcome of the summit was a health policy statement that intends to guide health-
care policies, programs and innovations. The objectives are to promote patient-centric
innovations that havemeasures and evidence of their impact on health, access, equity,
costs, and outcomes (ibid). As part of a multidisciplinary team designers have a duty
of care to ensure that solutions are serving the needs of the people they wish to
address.

3 In This Special Issue

This special issue comprises three papers that address design for health andwellbeing.
The first paper, ‘Pain[off]: using Design Probes to configure sensory conditions to
reduce pain in hospitals’, describes how in healthcare, the contexts in which patients
and caregivers find themselves in, is often complex regarding activities taking place,
number and roles of people involved, number and types of objects in the environment,
as well as in types of interactions. Gambera, Riccò and Duarte proposed to address
a prevalent issue in these scenarios: body pain and ways to soothe it. Contrary to
what is usually found in the literature on pain management, they did so through
a designerly approach which embraced the challenge of considering synaesthesis
rather than individual senses alone. The authors created a probe in the form of a room
in which participants who were familiar with Design methods could manipulate a
number of sensory stimuli until they reached the combination that felt the best to
them in order to relieve pain. The authors discuss the challenges of this designerly
approach, lessons learned and future work with users who are representative of a
population affected by pain issues.
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The second paper, ‘Co-designing resources for knowledge-based self-reflection
for people living with Parkinson’s disease to better enable independent living’
explores the use of participatory design in the Co-designing of resources for
knowledge-based self-reflection for people living with Parkinson’s disease to better
enable independent living. Participatory designs arewidely regarded as a positiveway
to develop and implement organizational interventions, aswell as to develop products
and solutions, entailing the engagement of different stakeholders and communica-
tion among them, in several activity sectors [2, 7, 26]. Healthcare is a complex and
dynamic setting, where professionals and patients interact in different pathways, not
always in a coordinated and complementary way. In participatory change processes,
handling the interests of different stakeholders is one of themain challenges. Another
one is being able to implement adequate tools regarding a holistic approach (Ibid).
The paper presents an empirical study focused on Parkinson’s disease, using a partic-
ipatory design approach. Based on the identification of the different stakeholders
needs and the problems users faced in using the services, facilitating mutual learning
between participants and generating solutions. The reflexive processes lead to the
integration of solutions in afinal outcome: theHomeBasedCarePathway.Theproject
outcome evidences the benefits of participatory design in healthcare. It contributes
to empowering patients and understanding the patients’ journey to understand their
needs. Finally, it shows how participatory design enhances professionals and patients
to address and solve common problems.

The third paper, ‘Neurosurgery Training Tool. Design as facilitator between disci-
plines for the improvement ofmedical devices’ describes amultidisciplinary research
project concerned with the development of a prototype training system that simulates
the spinal column. The iterative development of applied design research utilises state
of the art 3D printing, moulding and casting processes to simulate different material
qualities of human bone and tissue. The paper highlights the increasing logistical and
ethical problem of using cadavers and body parts to support learning and training of
surgical techniques and the increasing need and advantages of simulated approaches.
The paper argues for Design to be placed at the centre of amulti-disciplinary research
environment combining both medical and technological disciplines where the adop-
tion ofUser/Human-CentredDesignmethods can be useful in integrating information
from different disciplinary perspectives. The case study also demonstrates the value
of Design in creating physical tools acting as a common language to aid communi-
cation between stakeholders involved and impacted by the research. With increasing
intolerance of error and the ever-increasing cost of ‘medical procedures’ the creation
of simulated systems for testing and training are likely to be an increasing focus of
research.
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Pain[off]. A Synaesthetic Design Probe is
Used to Configure Sensory Conditions
to Reduce Pain in Hospitals

Davide Antonio Gambera , Dina Riccò , and Emília Duarte

Abstract Hospitals are considered chaotic and stressful places. In particular, the
presence of unpleasant stimuli in the environment (e.g., blinding lights, electronic
noises, chemical smells) is considered one of the greatest causes of stress. All these
aggressive stimuli, belonging to different sensory modalities, are processed simulta-
neously by the central nervous system. As a consequence, the concomitant presence
of various unpleasant stimuli in healthcare environments has a negative impact on
people health. This problem can be solved adopting a synaesthetic design approach,
a holistic way for coordinating/manipulating all the multiple stimuli triggered by the
elements present in the environment. In order to understand which types of sensory
conditions could be more suitable to manipulate, we decided to run a synaesthetic
design experience with design students aiming to collect data about which kinds
of sensory conditions they would prefer while experiencing pain. Since pain has a
more personal and intimate component, we decided to set the experimental environ-
ment as a design probe to attain the best empathic engagement. Participants could
manipulate a set of stimuli (i.e., light, chromatic light, sound, vibration, texture,mate-
rial density, temperature) to define sensory-based scenarios for reducing pain. The
analysis of the data shows an intersubjective correspondence in associating multiple
sensory stimuli in the environment to alleviate a possible condition of pain, showing
a common tendency in associating the stimuli with predictable patterns. The most
preferred conditions reported were: warm white light combined with a blue chro-
matic light, the sound of waves at a volume of 21/40%, low relief textures, high soft
material density and a warm temperature of 32°. The unique exception was the not
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acceptance for the TENS stimulation, case that suggests further studies with people
affected by chronic pain conditions or under controlled induced pain.

Keywords Synaesthetic design · Healthcare design · Pain management

1 Introduction

1.1 Hospitals’ Sensory Dimension is Still a Problem

In 1946 the World Health Organization published the WHO’s Constitution.
In its first preamble health is defined as “a state of complete physical, mental

and social wellbeing and not merely the absence of disease or infirmity” [24]. This
definition should be a mantra for all those professional, including designers, that
are somehow involved with healthcare systems. However, especially in healthcare
design, the reality not always reflects this holistic approach. In most cases, we see
that hospitals are designed around the pathology, focusing mostly on the causes
that generate diseases [10]. As a consequence, the design choices are oriented to a
maximization of the functionality and theminimization of the risks of infections [22].
This focus on the causes that generate disease is typical of the pathogenic approach:
a successful strategy for containing the contagion during epidemics and for reducing
the number of deaths for hospital-acquired infections.

Nevertheless, the pathogenic approach of healthcare design together with the
emphasis on functional aspects, generated environments that are often considered
stressful, uncomfortable, chaotic, painful, un-human, by a great part of the population
[20]. Among the greatest causes of stress, we found that the poor sensory condition
of hospitals is one of the most frequent issues. Hospitals are a source of aggressive
sensory stimuli for their users: a typical hospital room is saturated by the massive
presence in the environments of unpleasant stimuli such as: blinding fluorescent
lights, incessant electronic noises, the smell of chemical substances, uncomfortable
temperatures, etc. Moreover, all these stimuli become even more unpleasant when
people are sick: in the case of illness, people sensibility to stimuli increases strongly.
For example, when people have a fever, their sensibility to the temperature increases;
when they have migraines their sensibility to light and sound increases so they prefer
to stay in dark and silent spaces. In the same way, when people experience nausea,
they are more sensitive to smells and tastes [16].

Those are some of the main important reason why the sensory dimension
healthcare facilities are an urgent topic for designers that is not yet fully explored.
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1.2 From a Reductionist to an Holistic Approach

Several attempts have been done aiming to solve problems regarding the sensory
problems in healthcare environment, mainly for guaranteeing calm and privacy to
patients and enhance their healing process. Ulrich’s literature review on evidence-
based healthcare design reports interesting studies regarding the improvement of
patients’ outcomes, such as as pain, sleep, stress, depression, length of stay, spatial
orientation, privacy, communication, social support, and patients’ satisfaction [22].

Great relevance has studies regarding the exposition of patients to nature, found
to enhance the recovery, reduce patients’ length of stay and alleviate pain [2, 21] .
Other studies suggest a strong effect of lighting conditions on patients’ sleep and
circadian rhythms [3, 12].

Inmost cases the proposed solutions aremono-medial, they are focused on a single
modality (sense) such as the reduction of the level of noises in a post-surgical division.
To accomplish this goal, designers used to remove the uncomfortable stimuli from
the environment with the use of soundproof materials for noises, dimmable lamps
for lighting, etc. In this way, negative stimuli have been gradually removed from
the environment, but they have not been replaced with positive ones. As a result,
healthcare environments frequently are found empty, sterile, cold, boring and, in
general, monotonous, because of the sensory deprivation.

Focusing on a single phenomenon is typical of reductionist approaches. In the
case of sensory perceptions this approach might be insufficient because:

• There could be other concomitant stimuli that might interfere with the designed
solution;

• Monomodal approaches do not consider cross-sensory interaction existing
between senses of different modalities.

Subtracting stimuli from the environment could be defined as an “anaesthetic
approach” (from the Greek a: without, aísthēsis: sensations). On the contrary, the
Synaesthetic design approach (from the Greek syn: together, aísthēsis: sensations:
literally perceiving together) proposes a model in which several positive sensations
are introduced at the same time in the same space, trying to achieve the optimal
configuration between the different modalities.

1.3 A Synaesthetic Design Approach for Healthcare
Environments

How many times did we feel the taste of a food changing because of the presence in
the environment of a terrible smell?

The importance of considering several modalities at the same time is given by
the fact that human perception is never directed under a specific stimulus. As human
beings we are multi-medial most of the times, only a few times we perceive with
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only one modality [17]. In fact, even when we deal with monomodal stimuli, what
participates in the experience is not only the sensory modality directly involved (as
for example taste) but also other senses (in this case smell), trying to give us more
information about the surrounding environment [1].

Among the various phenomena of cross-sensory interaction we highlight here the
one known as Synaesthesia, defined by Richard Cytowic as the “union of the senses”
[7].

Nowadays we know that “synaesthesia” corresponds to the general name for a
great set of over 80 recognized cognitive processes [6] in which the action of a
sense also modifies the perception of the other sensorial systems that have been at
the same time triggered by it [18]. In perception is it possible to identify common
structural qualities that interest all the senses: for example, there’s a vision of touch
or a vision of hearing. “The hand watches, but not like eyes, and the eye touches but
not like hands […] All the senses participate in the observation” [19]. As observed
byMaurice Merleau-Ponty in Phénoménologie de la perception, “Nor are these even
exceptional phenomena. Synaesthetic perception is the rule” of human perception
and we use synaesthetic association in our daily life” [14].

In Design these arguments have been well addressed in Synaesthetic design,—an
expression defined for the first time byAnceschi et Riccò in 2000, a holistic approach
and wants to focus on the whole system, rather than on the single part [1]. It has the
goal of achieving the optimal configuration of objects (or environments) based upon
the systematic connection between the different sensory modalities [11].

This approach is typical of a specific field of research in communication [1] and
automotive design [11]. In our research, we are using a synaesthetic design approach
as a strategy to improve the sensory stimuli in healthcare environments, aiming to
have a positive impact on people health. In particular, the design of sensory stimuli in
the environment could eventually reduce the sensation of pain of people in hospital
[8]. Starting from this assumption, the hypothesis of this research is that the sensory
stimuli in the environment, if adequately designed, can eventually produce analgesic
effects, reducing the sensation of pain.

1.4 From a Reductionist Towards a Holistic Synaesthetic
Approach

The most recent discoveries regarding processes of pain, open several possibilities
for the work of designers and in particular for synaesthetic design interventions. In
specific, the study of specific chronic conditions as phantom limb pain demonstrated
that pain has a greater component at the level of the cortex. The analysis of particular
pain chronic conditions (i.e. phantom limb pain or fibromyalgia) and the publication
of the Neuromatrix Theory [13] presented a model in which pain experience could
be modulated by the proceeding of sensory inputs, cognitive events, psychological
stress, genetic influences) with the use of sensory counterirritation, distraction, and
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motivation as a strategies to alleviate pain without any pharmacological intervention
[4, 5, 9, 15].

We intend to use a Synaesthetic Design approach to design concomitant stimuli
in the environment able to reduce the sensation of pain. In fact, phenomena of cross-
sensory interaction are found to be particularly effective with the sensation of pain.

This approach could be particularly efficient because, as designers, we know
that we cannot intervene directly on the origin, but we could interfere with pain
through the use of cross-sensory interactions. By assuming pain as the dependent
variable of the present study, we intend to use a Synaesthetic Design approach to
design concomitant stimuli in the environment able to reduce the sensation of pain
in hospitals, a specific context of intervention in which the sensory stimuli are not
often well designed.

In order to understand which types of sensory conditions we should manipulate
in hospital, we decided to run a Synaesthtetic DesignWorkshop with design students
in Design untitled: “Pain/off: imagining a painless hospital”. The workshop aimed
to collect data about which kind of sensory conditions people prefer when they
experience pain.

1.5 Main Limits

This paper presents a pilot study. Themain objective was to collect information about
the sensory conditions people would prefer in case of pain.

The greatest limit in this sense is that subjects were not under a state of pain,
they were instructed to imagine pain. Not having the possibility to deal with visceral
reactions, it was not possible to obtain:

• Pain intensity measurements through visual analogue scale VAS-I
• Pain unpleasantness measurements through visual analogue scale VAS-U
• Psycho-physiological measurements (i.e., blood pressure, pulse rate, etc.)
• Other pain measurements (i.e., McGill Pain Questionnaire).

All the information gathered is based onparticipants previous personal and general
experience with pain.

1.6 The Use of Space as a Design Probe

In our everyday life, we often use a sensory solution in case of pain. Some examples
are: putting ice on a knee after a fall, turn off the lights in case of migraines, being
in warm places when we have a fever, etc.

As a pilot study for our research, we wanted to understand which could be the
sensory condition people would prefer in case of pain. On this purpose, we designed
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Fig. 1 Participant setting
chromatic lights

an environment, as a design probe, for exploring and understanding people pref-
erences centred on empathy and personal significance [23]. In an earlier stage, we
considered the use of traditional packages with design probes, to be delivered to
people, but we realized that aspects as perception has to be addressed with the total
involvement of participants. For this reason, we have opted for the use of a room that
was configured as a design probe. The room was like a big “box” containing several
stimuli to gather empathic responses from people regarding the sensory conditions
they would prefer when experiencing pain. For this specific experience, we designed
a specific probe for every sensory modality.

1.7 Participants

A total of 16 participants were recruited, 43.8% (7) were male and the 56.3% (9).
Were female. The participants’ age ranged between 20 and 56 years old. For this
experiment, we were looking for people particularly comfortable with the design
practice. For this reason, only design students of master (68.8%) and PhD (31.3%)
degrees were recruited (Figs. 1, 2, 3, 4, 5 and 6).

1.8 Criteria of Exclusion

The participation to this experience was not allowed to people affected by:

• Epilepsy and other diseases of the Nervous Systems
• Hypertension and other cardiovascular diseases
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Fig. 2 Participant selecting
the sound

Fig. 3 Participant applying
a TENS electrode

Fig. 4 Participant trying
different material densities
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Fig. 5 Participant trying
different textures

Fig. 6 Participant trying
different temperatures

• Chronic pain conditions (i.e. fibromyalgia, neuropathic pain)
• Sensory dysfunctions (i.e. colour-blindness, hearing problems)
• Anxiety.

Participants that referred to have acoustic dysfunctions (1) and anxiety (1) were
excluded from the statistical analysis.

1.9 Procedure

The experience was untitled: “Pain/off: imagining a painless hospital”.
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A colour-blindness test was performed, and people were asked if they were
feeling some kind of personal or environmental anxiety. Those that referred to such
a condition were later excluded from the statistical analysis.

A set of instructions was projected, and participants were asked to configure the
stimuli in the environment in the way they think would be the most appropriate for
reducing pain. Participants could turn on (or keep/turn off) and set the following
stimuli:

• Light: Intensity, Colour temperature, Chromatic Light
• Sound: between a set of 8 white sounds (white tv sound, a waterfall, fan, rain,

storm, waves, underwater sound)
• Vibration: 8 level TENS intensity
• Texture: high relief, flat or low relief.
• Density: 4 materials: hard, light soft, medium soft, high soft
• Temperature: cold 10°, ambience 22° and warm 32°.

At the end of the setting, participants were asked if they would change something
to turn the configuration more coherent with the objective of reducing pain.

1.9.1 Experimental Set-Up

The test was performed in theUX.Lab room, at IADE,Universidade Europeia, which
is 12 m2 room, without windows and acoustically isolated.

The room was equipped with:

• 3 photographic soft-boxes with 3 Philips Hue Color ambience RGB E27 lamps
(806 lm)

• 1 Dolby Surround Audio System 5.1 (Creative) Professional
• TENS Electro-stimulator (Moonssy B07X48T5L9)
• 3D printed textures (high relief, flat and low relief)
• 4 material with different densities (woor, Polystyrene of high, medium and low

density
• 3 water baths containing water kept constant at 10° (with a refrigeration system)

22° ambience water 32° warm water.

The place was dark, and the instructions were projected on a canvas.

2 Results

2.1 Light

The analysis of the collected data shows a greater preference for warm colour temper-
ature (69.2%) in relation with neutral (15.4%) and cold light (15.4%). (Fig. 8). The
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Fig. 7 Frequency of light intensities

Fig. 8 Frequency of colour
temperature

highest percentage of white light intensities is the 46.2% for the range 21–40% of
intensity (Fig. 7).

The same range of intensities (21–40%) results the most preferred among the
different ranges in relation with the chromatic lights (Fig. 9). Chromatic lights pref-
erences refer a greater preference for cold colours, in particular blue (28.6%), and
aquamarine (14.3%) and purple (14.3%). Yellow is the second most preferred colour
with 21.4% of preferences (Fig. 10).

2.2 Sound

The analysis refers a preference for sound intensities included in a range between the
21/40% chosen the 50% of the cases (Fig. 11). The 35.7% of preferences is given to a
range included between 41/60%. The most preferred sounds are the sound of waves
(43.8%) followed by underwater bubbles (18.8%), rain (12.5%) and storm (12.5%).
No other sounds have been selected (Fig. 12).
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Fig. 9 Frequency of chromatic light intensities

Fig. 10 Frequency of chromatic lights

Fig. 11 Frequency of sound intensities
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Fig. 12 Frequency of sounds

Fig. 13 Frequency of TENS intensities

2.3 Vibration

The data regarding vibration (Fig. 13) reported a strong preference to keep the TENS
device off (78.6%) a turning off the stimulus, reported as unpleasant sensation. A
premise is needed. TENS is commonly used a technique tomanage pain, in particular
chronic pain and its efficiency is well validated by the scientific community. Probably
the test would perform differently with people affected by chronic pain conditions.

2.4 Material Density

Participant preference reported a frequent preference to high soft (69.2% = and
medium soft materials (30.8%). No other densities have been selected (Fig. 14).
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Fig. 14 Frequency of
material densities

Fig. 15 Frequency of
textures

2.5 Material Textures

The selection of the textures presents a strong preference for negative texture in low
relief (57.1%) against a 21.4% of preference for flat texture and 21.4% of high relief
texture (Fig. 15).

2.6 Temperature

The data collected show a greater preference for warm temperature at 32° (76.9%),
against cold temperature at 10° (7.7%) and ambient temperature at 22° (15.4%)
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Fig. 16 Frequency of
temperatures

(Fig. 16). Even thought, participants said that a cold temperature could also be a
good method for reducing specific kinds of pains, (as muscular pain for example).

2.7 Cross-Sensory Interactions

The combination of the results collected in single modalities presented interesting
associations.

Sound + chromatic lights. The association between the type of sound with
the chromatic lights reported a frequent association between the blue colour and
the sounds of rain, storm and waves (See Table 1). The aquamarine colour was
associated to the sounds of waves and to the underwater sound. In all these cases we
are in presence of associations typical of synaesthetic representations.

Sound + colour temperature. Cold colour temperatures were associated to the
sounds of rain and waves; neutral colour temperatures were associated to storm

Table 1 Contingency table: associations of chromatic lights and type of sound

Total

Types of Sound

C
hr

om
at

ic
 L

ig
ht

s

Off

Rain

0 1 0 0 1

1 1 2 0 4

0 0 1 1 2

1 0 1 0 2

0 0 2 1 3

0 0 0 1 1

0 0 1 0 1

2 2 7 3 14

Storm Waves Underwater Total

Blue

Bluemarine

Purple

Yellow

Orange

Red
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Table 2 Contingency table: associations of colour temperature and type of sound

Total

Total

Type of Sound

C
ol

ou
r T

em
pe

ra
tu

re
Cold

Rain

1 0 1 0 2

0 1 1 0 2

1 1 5 2 9

2 2 7 2 13

Storm Waves Underwater

Neutral

Warm

and waves (See Table 2). Warm colour temperatures were associated with rain,
storm,waves and underwater sounds. Themost frequent associationwaswarmcolour
temperaturewithwaves. This is also a common synaesthetic representation of sensory
condition typical of a summertime experience.

Sound+ temperature. The cold temperatures were associated with the sound of
rain. The ambience temperatures was associated with the sounds of storm and waves,
while a warm temperature was associated to rain, storm, waves and underwater (See
Table 3). A frequent association as warm temperature and waves, presents a strong
coherence with the association between colour temperature and sound and both are
based on synaesthetic connections.

Textures+ densities. Other cross-sensory interactions regarded the combination
of texture and material densities (See Table 4). In this case a frequent association has
been the one between low relief and high soft materials.

Temperature + colour temperature. By crossing the preferences, a significant
cross-sensory association found was the combination of warm temperature with
warm colour temperature (See Table 5). One of the most common synaesthetic
association.

Table 3 Contingency table: associations of temperature and type of sound

Total

Total

Type of Sound

Te
m

pe
ra

tu
re Cold

Rain

1 0 0 0 1

0 1 1 0 2

1 1 6 2 10

2 2 7 2 13

Storm Waves Underwater

Medium

Warm

Table 4 Contingency table: associations of material densities and material textures

Total

Total

Texture of Material

 M
at

er
ia

l D
en

si
tie

s

Medium Soft

Low relief

1 2 1 4

7 1 1 9

8 3 2 13

Flat High relief

High Soft
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Table 5 Contingency table: associations of colour temperature and temperature

Total

Total

Cold 0 0 2 2

0 0 2 2

1 2 6 9

1 2 10 13

Neutral

Warm

Temperature

C
ol

ou
r T

em
pe

ra
tu

re

Cold Medium Warm

Proposed Scenario.
Combining the information gathered, the most preferred conditions selected by the
participant can be synthetized in the following scenario:

• Light: Blue chromatic light combined with warm white light
• Sound: waves
• Vibration: no vibration
• Texture: low relief
• Density: high soft
• Temperature: warm 32°.

3 Discussion

The present study has been realized with healthy participants that were instructed
to choose the sensory condition they would prefer in case of pain, they were not
experiencing pain at the moment of the test, which is a limitation of the study. In this
sense, there’s the possibility they might have chosen scenarios which would render
the environment more comfortable, but not necessary more analgesic and efficient
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for pain relief. This case was particularly evident with the TENS stimulation, a
well-known counterirritation for reducing pain. The observation of the behaviour
in presence of the TENS stimuli made us consider repeating the experiment with
participants affected by chronic pain conditions, such as fibromyalgia or with healthy
participants under controlled induced pain.

In this case it would be possible to address different levels of pain using VAS-
I, VAS-U scale together with subjective measurements (McGill Pain survey) and
Psycho-Physiological data (blood pressure, and hearth rate). A possible comparison
with the present data and the data eventually collectedwith people affected by chronic
pain could identify a more certain pattern that could be used in a hospital to alleviate
pain.

4 Conclusions

Byusing the environment as a design probe, wewere able to see people’s preferences,
regarding their own personal experiences with pain. The analysis of the data suggests
a strong preference in using multiple sensory stimuli in the environment to alleviate a
possible condition of pain, contrary to the anaesthetic tendency of removing stimuli
in healthcare environments (Unique exception for the TENS stimulation). Even if the
associations presented a predictable pattern, analysing themost prefer sensory condi-
tions reported in the proposed scenario, it is possible to find synaesthetic relations
between visual and auditory modalities in associating frequently the blue chromatic
light with the sound of waves.
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Neurosurgery Training Tool. Design
as Facilitator Between Disciplines
for the Improvement of Medical Devices

Angela Giambattista

Abstract The propulsive thrust the medical sector has recently registered from
the technological and methodological point of view is having substantial soci-
etal and economic impact modifying diagnostic and therapeutic practices, struc-
tures, and medical instruments. This requires that Design have to be placed at the
center of a multi-disciplinary environment combining both medical and technolog-
ical disciplines to develop solutions in which usability and technology coexist in a
balanced manner improving treatments, diagnoses, training, and research. Design
thus becomes a strategic element for stimulating incremental and radical innova-
tion to obtain products and services that involve a multiplicity of competences and
actors. Starting from these premises, the paper describes an ongoingmultidisciplinary
research project aiming to develop and prototype an anatomical training systemof the
spinal column, useful both for teaching surgical anatomy to medical students and for
training experience of surgical techniques for youngsters andyounger neurosurgeons.

Keywords Design as facilitator · Interdisciplinarity ·Medical device
development · Reality-based 3d modelling

1 Design Led Innovation in Medical Context

Design is widely recognized for years as a scientific discipline [1–3] while main-
taining strong contingency relationships with other areas of knowledge, in a
rhizomatic perspective that identifies it as a phenomenon total not isolated. A scien-
tific discipline belonging to that category of phenomena that must not be examined
in isolation, but always in connection to other phenomena with which they constitute
a single connective tissue [4].

And it is precisely the intrinsic value of the interdependence between Design and
Hard Sciences, to characterize its results, amplifying the disciplinary dimension of
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Design Discipline and enriching the speculative opportunities in terms of research,
both qualitatively and quantitatively.

In this context straddling hybridization and scientific contamination, Design
moves according to an interdisciplinary, rigorous but flexible approach [5], which
presupposes coordination between knowledge and procedures, as well as the
development of a common language to allow conceptual and methodological
exchanges.

In this way, combined, creative and strategic modes of dialogue are triggered,
aimed at the incremental and radical innovation of products, services and systems
and the identification of new usage scenarios, capable of affecting a multiplicity of
actors (users, businesses, organizations social, etc.) and network systems involved
in decision-making, design and production processes [6].

Within this framework of scientific synergies, Medicine has also opened its
arms to design-led thinking, with many using the methodology to design improved
experiences and solve problems within the complex healthcare landscape [7].

In the light of continuous socio-cultural changes, such as growth and aging of the
population, and considering the alternative approaches in themanagement of diseases
as a results of result of the progress of research in the medical field, the scientific mix
between Design Discipline andMedicine has evolved over time, enriching itself with
new methodological models and speculative outcomes. A synchrony that has seen,
over the years, different areas of application, both to improve products, technologies,
and healthcare facilities, and to increase the awareness and involvement of patients
within the conception, production, and consumption process.

In this scenario, Design Discipline is called to respond to new challenges and
opportunities that require new design approaches for the creation of innovative prod-
ucts and services capable of responding to the contextual needs of all the figures
involved in the healthcare process, according to a systemic approach that affects
both users and operators.

However, the context of Medical Design has always been characterized by strin-
gent constraints linked, on the one hand, to the speed and rigor ofmedical research, on
the other, to the need to integrate with the physical, physiological and psychological
factors of patients and operators [8]. The latter an aspect, not at all negligible, which
aims to go beyond the traditional aspects of the mere functional requirement, in favor
of a formal quality that can also incorporate the peculiarities of the user experience,
the compatibility between physical-sensorial aspects and subjective components in
the interaction between user and product.

The driving force that the medical sector has registered in recent years both from
a technological and methodological point of view, with substantial repercussions on
companies and economies, changing people’s habits, structures and the way users
and designers look at the artifact medical [9], guides us towards a redefinition of
design priorities according to a holistic matrix that aims to consider a synchronic
multiplicity of factors: functional, sensory, emotional, systemic [10].

Based on these assumptions, the discipline of Design, in addressing the design of
medical devices, is therefore called to the conception and development of complex
andmultilevel systems, inwhich both the technological dimension and the experience
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of using products and services coexist in a balanced way with the aim of improving
treatments, diagnosis, training, awareness, prevention, and research in the medical
field [11].

Researches andpractices ledbydesign in themedical field thus becomes a strategic
element for stimulating incremental and radical innovation [12] to obtain products
and services that involve amultiplicity of competences and actors aimed at enhancing
life expectancy, quality of life, diagnostics and treatment options, as well as the
efficiency and cost-effectiveness of the healthcare system [13].

Starting from these premises, the paper describes an ongoing multidisciplinary
research project lead byDesignDiscipline aiming to develop and prototype a training
system that perfectly simulates the spinal column, useful both for teaching surgical
anatomy to medical students and for training experience of surgical techniques for
youngsters and younger neurosurgeons. In conjunction with an augmented reality
software, it will allow the practitioner to experience the interaction with the physical
phantom while receiving feedback and guidance in the execution of the surgical
gesture. Moreover, the research project replies to the economic and organizational
difficulties of the hospital structures to find useful bodies for the surgical training of
neurosurgery doctors and students. Therefore, the goal is to develop an integrated
system able to respond to the identified needs of operators and hospitals. On one
hand, the clinical operators will have the possibility to improve their surgical skills
through a dynamic tool that simulates the mechanical properties of the different
human tissues and that provides a coherent feedback as for the real operations, on
the other hand, the hospital structures will have the opportunity to optimize the costs
of surgical training through a device, which would avoid the purchase of bodies, and
that will be possible to use several times through the use of self-healing material and
of easily replaceable components.

In a collaborative condition of an integrative team involving some of the most
advanced competences in Sapienza University of Rome (i.e. clinical, technological,
design, experimental research ones), theDesignDiscipline acts as facilitator between
other disciplines bringing diverse experts together in a coordinated effort [14] and
moving the designer role out of the traditional solo design expert role into being a
design subject matter expert leading an interdisciplinary team [15].

2 The Neurosurgery Training Tool Project

2.1 Problem Identification and Opportunity Recognition

In neurosurgery, as in any procedure for which the surgical anatomy is extremely
complex, and the use of microsurgical techniques is indispensable, rigorous theo-
retical and practical, knowledge of surgical anatomy and dissecting techniques are
mandatory. For medical and surgical students, it’s very important, and in some cases
crucial, to practice dissection, especially as regards the study of anatomy, as well
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as for doctors in specialized training, mainly in surgical branches. The possibility
to practice real surgery is fundamental both for the development of particularly
complex interventions and in the experimentation of new approaches, techniques,
and technologies.

Up today, cadavers represented a unique instrument for understanding anatomy,
physiology, and pathophysiology. The lack of whole or parts of cadavers reduces
opportunities to learn anatomical and surgical techniques that may be repeated in
the operating theatre. The learning of surgical anatomy and technical skills during
operations presents the following disadvantages: limited time at disposal, the surgical
anatomical field is restricted and depends on the type of operation, the learning
is influenced and limited by the pressure and psychological conditioning and by
the medico-legal responsibilities. Surgical training in lab, with cadavers or models
mimicking real anatomy, should be part of every residency programand a consistently
available tool for senior surgeons, for the refinement of the microsurgical techniques
necessary to perform the most complex [16].

However, the limited availability of cadavers for the study, scientific research,
and training often force hospitals to fall back on the use of animal species or to
finance training activities in foreign facilities, with an important expense of economic
resources.

Particularly in Italy, hands-on courses on cadavers are limited because of bureau-
cratic procedures: specimens are prepared outside of Italy and provided by Depart-
ments of Anatomy of foreign universities and returned once the hands-on course is
finished. Thus, many of these courses are expensive, intensive (12 h/day for 2/3 days
in a row) and permit only limited working time [17].

Many alternative simulators are available for training in neurosurgery, but none
of them reliably mimic the anatomy and characteristics of the spine as during live
surgery. Currently, there is only one product available in the market (www.realists.
de/realspine) that reproduces a model of the lumbar spine allowing realistic training
for surgery, but it is limited in terms of high costs, partial immersive experience, and
durability.

Recently new technologies in the field of virtual reality have tried to make up for
this lack by developing a system of immersive reality with tools capable to provide
active and passive resistance to the manual dexterity of the learner [18]. However,
also these methodologies do not allow the training of the gesture sensitivity because
they do not reproduce the physical interaction between the hand and the anatomical
structures with their physical characteristics, consistency, and elasticity: a proactive
feedback between hand and human tissues as essential requisite for learning the
surgical gesture [19].

The Neurosurgery Training Tool (NTT) research project intends to combine the
benefits of the physical feedbackwith the guidance of augmented reality toolsmoving
beyond the state of the art of current simulators (Table 1) [20] and coupling physical
plausibility of materials to augmented reality to provide the best of a real physical
experience with the objective evaluation of an Reality-based 3d model. Besides, the
three-dimensional virtual model, using surgical guides and cutting guides, allows a
3D virtual plane created on the software screen to be transferred to the operative

http://www.realists.de/realspine
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Table 1 Types of simulations available

Simulation Advantages Disadvantages Best use

Bench models Cheap, portable,
reusable, minimal
risks

Acceptance by trainees;
low fidelity; basic
tasks, not operations

Basic skills for novice
learners, discrete
skills

Live animals High fidelity,
availability, can
practice hemostasis
and entire
operations

Cost, special facilities
and per sonnel
required, ethical
concerns, single use,
anatomical differences

Advanced procedural
knowledge,
procedures in which
blood flow is
important, dissection
skills

Cadavers High fidelity, only
“true” anatomy
simulator currently,
can practice entire
operations

Cost, availability,
single use, compliance
of tissue, infection risk

Advanced procedural
knowledge,
dissection, continuing
medical education

Human performance
simulation

Reusable, high
fidelity, data
capture, interactivity

Cost, maintenance, and
down-time; limited
“technical”
applications

Team training, crisis
management

Virtual reality surgical
simulation

Reusable, data
capture, mini mal
setup time

Cost, maintenance, and
down time; acceptance
by trainees; three
dimensions not well
simulated

Basic laparoscopic
skills, endoscopic and
transcutaneous
procedural skills

site and as such can be considered as an interface between the virtual plane and the
physical patient.

At the same time, the NTT project explores new production opportunities by inte-
grating three-dimensional modeling techniques in a medical context that in recent
years has seen an incremental evolution thanks to the introduction of AdditiveManu-
facturing and Virtual Representation. The world healthcare 3D printing sector is
currently worth 2.3bn dollars with an annual growth rate of 26% and Medicine is set
to overtake all other Industries in 3D Printing [21].

The areas of application are quite broad, extending past general medical prac-
tice and research and including surgical preparation, development of prosthetic
limbs, dental application, 3D printing of tissues and organs, medication dosage and
pharmacology, the manufacturing of medical tools and devices.

The field of neurosurgery has also embraced the use of these digital manufacturing
technologies, because most of the surgical procedures and corresponding pathology
that neurosurgeons encounter involves intricate, minute anatomical structures cannot
be outwardly observed. These 3D models in neurosurgery have focused upon three
main areas: the creation of patient-specific anatomical models for surgical planning,
training, and education; the design of neurosurgical devices for assessment and treat-
ment of neurosurgical diseases; and the development of biological tissue-engineered
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implants [22]. The translation of an image, acquired through a computerized tomog-
raphy (CT), as well as a Cone Beam Computer Tomography (CBCT) or a Magnetic
Resonance Imaging (MRI), in a 3d virtual model and/or in a 3d printed model, is
becoming an integral component of clinical practice [23].

2.2 Methodology

From a methodological point of view, the research project follows the four stages
of Applied Research: Definition, Design, Implementation, and Validation [24] as
described next and it is currently in the second phase of development.

Stage 1—Definition Thanks to conducting information-gathering visits and obser-
vations and to the arrangement of round tables with all the expertise involved, this
stage was conducted aiming to define a specific anatomical part of the vertebral
column, namely the cervical section C1, C7 (subdivided into two sub-sections, verte-
brae C1, C2 and C3, C7). Concerning the anatomical complexity and the number of
structures that will make up the tool, an abacus of components has been defined to
simplify the anatomical structure into 5 layers:

1. SKIN
Epidermis, Dermis, Hypodermis.

2. MUSCLES
Platysma muscle,
Sternocleidomastoid muscle.

3. CENTRAL VISCERAL AXIS
Trachea,
Esophagus,
Thyroid.

4. VASCOLOVENOUS BAND
Carotid artery,
Jugular,
Nerve Cord.

5. VERTEBRAL PLAN
Deep cervical band,
Vertebral Column (Cervical Vertebrae, Bones, Spinal Cord).

Moreover, this step of the research was focused on understanding the State of the
art of the equipment currently available through benchmarking and on identifying the
medical user needs. The evaluation of possible best practices has led to the definition
of the project peculiarities that were spelled out in the Designing phase.

Stage 2—Design The second stage of the NTT Project is still ongoing, and it has
been focused on the development of the components according to the three specific
objectives:
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SO1. 3D Translation and Representation Model
Starting from the analysis of the images obtained from the Diagnostic Imaging of
Computed Tomography (CT) and Magnetic Resonance (RMI), the specific aim was
to determine the structural complexity of the portion to be reproduced by identifying
hierarchically the technical-functional components.

Through a process of segmentation and extraction of the area of interest, these data
and images, initially saved in DICOM format, were later translated into a volumetric
format useful for the realizationof the physicalmodel throughdigital fabrication tech-
niques. It was essential to check the quality of the mesh using customized software
to avoid issues with image processing such as noises and low-contrast images.

The image segmentation process has consisted of removing all interference by
highlighting the necessary parts to print, which was dividing the image into areas or
categories, which corresponded to objects or parts of different objects. Each pixel
of an image was assigned to one of these categories through the following selection
conditions: (1) pixels in the same category with similar gray-scale values formed a
connected area, (2) neighboring pixels that were in different categories had dissimilar
values. Finally, the data was saved in a format recognized by a 3D printer software
selecting the most used format in the standard format tessellation language (STL)
(Fig. 1).

SO2. Digital Fabrication and Simulation Materials
The specific purpose in this stage was to build a table of “high performance in the
use” and “high compatibility in the disposal” materials to be used through digital
processes manufacturing to convincingly simulate both the physical and mechanical
characteristics and the physiological sensations related to sight and touch.

Fig. 1 Three-dimensional reconstruction of the bone part
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As a result, acquired tomographic diagnostic images have been analyzed through
the detection of physical properties and mechanical properties of resistance to the
action of external forces or stresses.

Appropriately compared with the evidence of scientific literature about the
acoustic parameters in human soft tissues [25], these datawere useful for the selection
of simulation materials for replication of the physical model.

The materials were selected through a literature review of studies concerning
the simulation of biological tissue according to the above-mentioned abacus of
components, both in the biomedical and engineering field (Table 2).

Starting from the three-dimensional model deriving from the previous phase, the
materials are in a step of testing through an iterative verification process that involves
the realization of the components both through direct 3D printing (as for the bone)
and through the creation of molds and resin casting (as for the soft tissue).

SO3. Development of Augmented Reality Tool
The 3D virtual model featured in Objective 1, will be used to augment the current
view of the operator by showing the current position of tracked surgical tools with
respect to the structures (visible and hidden) included in the model. In particular, the
operator will be alertedwhen approaching critical structures or executing non-correct
surgical gestures. Navigation of the virtual model during the execution of the real
surgical gesture will be obtained by a preliminary registration procedure aligning the
current pose of the physical phantom to the virtual model and by real-time tracking
of the surgical tools. The augmented reality coupled with the physical phantom will
provide an interactive simulation system that is economically affordable, technically
simple to be realized and with unlimited duration characteristics.

After the study of the components and the functionalities of the system, the second
specific objective is increasing the knowledge and skills in the design field of bio-
inspired, smart and collaborative artifacts. These artifacts in the medical field open
to different usability and efficiency allowing operators to have immediate feedback
on the vital parameters of the care procedures.

The activities in this stage aim at designing and implementing a registration proce-
dure that, based on fiducials placed on the physical phantom in the construction phase
and represented on the 3D virtual model, will align the current pose of the physical
phantomwith the virtual model through the use of a localization and tracking system
like, e.g., the Polaris Vicra. The same system will track in real-time the pose of
the surgical instruments in the hand of the surgeons. Based on their position with
respect to the virtual model, the system to be developed will produce a vocal message
providing feedback about the correctness of the gesture or the proximity to critical
structures. The systemwill also include the possibility to record the data of the whole
procedure with the twofold objective of (1) quantitatively evaluate the performance
of practitioners; (2) setting references by using the data relative to the execution of
the procedure by expert surgeons.
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Table 2 Literature review of materials simulating biological tissues

Body part Material References

Skin Ecoflex 00-30 (Epidermis, Dermis)
Ecoflex 0010 (Hypodermis)

Sparks et al. [26]

Standard gelatine (plus a polymer chain to avoid
it dissolve with water), layer of cotton

Dąbrowska et al. [27]

• Liquid suspensions: lipid, polymeric, and
inorganic particles can be added in liquids
such as water, milk or oils

• Gelatinous Substances: gelatine, agar and
agarose, collagens, and polyvinyl alcohol gels

• Elastomers: silicones and polyurethane,
polyurethanes, polyether block amides,
polyisoprene, and polybutadiene

• Epoxy Resin: Resin, plasticisers and diluents
• Textiles: synthetic and natural leather such as
Lorica® and chamois

Dąbrowska et al. [28]

Open-celled polyurethane sponge (foam),
covered by a silicone layer

Whittle et al. [29]

Nonadhesive hydrocellular polyurethane
dressing (Allevyn, #66007638, 20 × 20 cm,
Smith & Nephew Medical Limited, Hull,
England)

Bjellerup [30]

Muscles Dragon skin Sparks et al. [26]

Elastic silicone rubber film (for ligaments)
casting in SLA Viper mold

Ansari et al. [31]
Li et al. [32]

Silicone blocks SB2-50% and the SB1-60% Hollensteiner et al. [33]

Central visceral axis Polyurethane Jiang et al. [34]

Silicone rubber (curing process) (Polastosil®

M-2000, Silikony Polskie Sp. zoo., Nowa
Sarzyna, Poland) was hardened at room
temperature using an OL-1 catalyst with the 3d
Printed mold

Witowski et al. [35]

Methacrylate or polyethylene plastic Berman [36]

3D printing on acrylonitrile-butadiene-styrene
(mold) then coated with liquid silicone (M8012
from Asahi Kasei-Wacker Silicone, Tokyo, JP)

Mashiko et al. [37]

Vascolovenous band Two different polylactic acid polymers: a rigid
(PLA 4043D, NatureWorks LLC) and a flexible
(Filaflex, Recreus, Spain) polymer

Valverde et al. [38]

Platinum-cured silicone Barsness et al. [39]

Transparent resin (Connex, Stratasys, Ltd.,
Tokyo, Japan)

Akiba et al. [40]

ABS + liquid silicon and hardener. Once it has
hardened, the inside ABS model was melted and
removed with organic solvent

Mashiko et al. [37]

(continued)
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Table 2 (continued)

Body part Material References

Vertebral plan
Vertebrae

Two-layered structure of different polyurethane
(PU) foams. (Sawbones Europe AB, Malmö,
Sweden) Solid rigid PU foam, density 480 mg
= cm3, compressive strength 18 MPa and
cellular rigid PU foam, open cell. The block was
covered with a resin to imitate the cortical layer

Fuerst et al. [41]

Bur-sweep (Resins from Formlabs): 15%
Gypsum® powder mixed with 100% Clear®

Formlabs resin and 10% Castable® resin mixed
with 90% Clear® resin

Hao et al. [42]

Polymeric material including polyethylene,
polystyrene and acrylic

Mire et al. [43]

Vertebral plan
Bones

Epoxy resin and high-density polyethylene
DuraForm PA (3D Systems Corporation,
Valencia, CA), a nylon 12–based material

Adusumilli et al. [44]

Varying ratios of multiple thermoset polymers
by Objet350 Connex3™

Rose et al. [45]

Multiple Materials of 3D printer (Objet500
Connex; Stratasys, Ltd.)

Waran et al. [46]

Literature Review on different 3D techniques,
materials, and resolution

Hoang et al. [47]

Vertebral plan
Spinal cord

Elastomeric material including urethane, rubber,
silicone and poly olefin

Mire et al. [43]

Stage 3 and 4—Implementation and Validation
Following the iterative nature of applied research [24], these phases, that have not
yet been addressed, will concern the development of the pilot prototype and the
collection and evaluation of the feedbacks on the pilot prototype.

3 Partial and Future Results

Although the NTT research project is still under development, some partial results
can already be identified.

On the one hand, the ability of the Design Discipline to act as a facilitator between
the various experts involved is highlighted. Through the integrated collaboration of
knowledge and the sharing of a common language, it was possible to activate a
synergistic creative process for the incremental innovation of medical devices in the
field of surgical training according to an anthropocentric perspective that goes beyond
the logic of functionality in favor of the quality of the experience as a determining
factor in the project.
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On the other hand, the analysis of the scientific literature review useful for
the selection of materials for the simulation of human tissues for surgical training
purposes can be recognized as an operational guideline for designers in the medical
field.

In terms of long-term results, the research expects to have a remarkable impact
first and foremost considering that this innovation will find a direct request by the
national health system, starting from the two large hospitalsmanaged by the Sapienza
University of Rome: Policlinico Umberto I and Policlinico Sant’Andrea where the
donation program for anatomic study and surgery training sees less than 15 donors
and only up to then 5 bodies received until 2017. It is worth reminding that in Italy
the practice of dissecting corpses for study purposes, scientific research and training,
is quite difficult, in addition to the economic aspect of maintenance and management
of bodies, due to the scarce spread of a culture of donation of bodies. This situation
compels many surgeons to go abroad to learn new techniques or perfect themselves
with an impact considerable in financial terms on local health resources.

In the national context, the NNT project would solve these limitations through
the development of a completely synthetic system but able to perfectly simulate the
physical and mechanical characteristics of portions of the human body.

Furthermore, the use of this system would have substantial economic and ethical
effects also at the global level, reducing the management and maintenance costs
of cadavers and the widespread use of animals in surgical practices. Besides, the
interactive simulation system will be used also for developing robotically assisted
procedures in the line of [48].

In terms of Future developments beyond the current state of the art, the NTT
project contributes to the advancement of knowledge according to the three areas of
expertise involved:

1. Neurosurgery. The anatomical/surgical training system of the spinal column
developed by the project will couple, in a completely new way, the bene-
fits of Human performance simulation and Virtual reality surgical Simulation
integrating physical feedback with the guidance of augmented reality tools;

2. Bioengineering,VirtualRepresentation, and 3dModelling. The process of trans-
lating diagnostic images into a 3D model, both digital and physical, will allow
the expansion of this technology contributing to adapt the same process to other
medical disciplines that need surgical training (i.e. orthopedics, ophthalmology,
etc.).

3. Advanced and Human-Centered design for Healthcare. The phases of proto-
typing and usability validation and the convergence of the different disciplines
involved in the project, allow moving from a Product-Centered approach to a
Human-Centered approach transforming the product into a product/service with
a systemic perspective.
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4 Conclusion

This paper draws together findings from a very early stage of an interdisciplinary
project in the sector of Medical Design.

Over the years, thanks to the growing interest of Medicine in the potential of
Design approaches, from which to draw models of thought and creative practices,
this field of experimentation has seen different areas of application, both to improve
products, technologies, and healthcare facilities, and to increase the awareness and
involvement of clinical staff and patients within the conception, production, and
consumption process.

However, the context of Medical Design is still characterized by rigorous
constraints linked to the speed and rigor of medical research, on one side, and to
the necessity of integrating physical, physiological, and psychological factors of
patients and operators, to the other. It is, therefore, essential to adopt shared tools
that can contribute to the dialogue of the different expertise usually involved in the
development of successful medical devices.

Based on these premises, User/Human-Centered Design (U/HCD) methods can
be considered a valuable solution to integrate information from different sides and to
promote cross-functional communication between the parties involved to understand
a design problem/solution [49].

Following the International Standard ISO 9241-210:2010 [50], the research
project here presented has adopted some of theH/UCD tools in the phases of (1) plan-
ning the process, (2) understanding and specifying the context of use, (3) specifying
the user requirements, (4) producing design solution in order to prefigure shareable
goals and activate common procedures.

According to Maguire [51], the H/UCD tools adopted so far by the NTT project
were:

1. Usability Planning and Scoping. This strategic activity was performed by
bringing together in multiple meetings all the stakeholders relevant to the device
development. The aim was to create a common vision on how the Design activ-
ities could support the project objectives linking both business and usability
goals.

2. Context-of-use Analysis. Through a Context Meeting, this structured method
has been able to elicit detailed information about the context of use for the
device as a foundation for later design activities, particularly user requirements
specification and evaluation.

3. Existing system/competitor Analysis. This method was useful to identify the
strengths and weaknesses of devices considered similar for some functions or
completely identical to the one to be developed.

4. Brainstorming. This method was widely used in the early phases of design
and it was useful for defining the three specific objectives of the project. The
Brainstorming sessions were set up by bringing together design and task experts
to inspire each other in the idea generation of the problem-solving process.
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Considering not only the single aspect but many variables related to the different
problems, all themethods used have supported theDiscipline ofDesign in playing the
decisive role of facilitator in the device development process. In suchproblem-solving
activity, the adoption of a broader perspective and investigating the circumstances
from different points of view, has allowed identifying both the direct and indirect
implications, in order to develop an effective design solution and to define a wider
user experience.
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Abstract Parkinson’s disease (PD) is a complex progressive neurodegenerative
disease. Individuals experience PD in a variety of ways, leading to difficulty in
diagnosis, acceptance and on-going management. Service provision is complex and
varied depending on provider, often with a lack of ‘joined up’ provision between
acute hospital care and community care. This project utilised a participatory design
methodology to identify patient and provider needs for PD services in the SouthWest
Peninsula (UK). A co-design approach was then used to develop tools, resources and
service structures to meet these needs. The application of co-design in healthcare
settings is fraught by challenges of power dynamics between healthcare professionals
and ‘patients’. This can create difficulties in eliciting the ‘voice’ of the patient, or
in facilitating their genuine engagement or agency in the process. Specific features
of our co-design process sought to address these issues. The tools and resources
resulting from this process aimed to facilitate independent living for people with PD,
yet importantly to enable them to do so from an informed position, understanding
complex medical knowledge in the context of their own personal life and priorities.
As such, the resources intended to facilitate both the mobilisation of complex knowl-
edge and self-reflection. The final resource pack has recently entered a feasibility
trial of 150 people living with PD.
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1 Background

Parkinson’s disease is the second most common neurodegenerative disorder. It is
caused by death of nerve cells in the brain, primarily those producing the neuro-
transmitter dopamine, although other neurotransmitter systems are also affected [1].
The main symptoms of Parkinson’s are related to movement (motor symptoms):
slowness (bradykinesia), stiffness (rigidity) and shaking (tremor). Other aspects of
movement, such as balance, speech and swallowing, are also affected. In addition
to these movement related symptoms, people with Parkinson’s also experience non-
motor symptoms [2]. These include problems with thinking and memory, mood,
bladder and bowel function, sleep and blood pressure control. The symptoms of
Parkinson’s vary greatly between individuals as well as with disease duration.

This individualised experience leads to difficulty in diagnosis, acceptance and
on-going management. There is currently no cure for Parkinson’s. Symptoms
are managed through a combination of drugs and lifestyle (i.e. exercise, diet,
sleep hygiene), with input from different healthcare professionals such as: Speech
and Language Therapists, Dietitians, Occupational Therapists, Physiotherapists,
Parkinson’s Nurse Specialists and Parkinson’s Specialist Consultants [3].

Drug management is complex and gets more complex with each passing year.
Dosage and frequency of doses is unique to each individual and has to be empir-
ically determined. Consultants set a ‘titration’ process, where dose and frequency
are iteratively increased by the patient based on guidance from the consultant, until
motor symptoms are optimally balanced against any side effects of the medication
[3].

The provision of Parkinson’s services is complex and varied. Services in the South
West Peninsula, UK, cover acute and community settings, crossmultiple regional and
budgetary boundaries, a large geographical (urban and rural) area and have staffing
pressures from unfulfilled roles, long-term sick-leave and increased patient numbers.
Current provision following diagnosis is modelled on standard time-locked (usually
six monthly but can be up to 2 years due to service pressures) clinic reviews that fail
to meet the evolving needs of patients and their carers, and contributes to staff stress.
Patients often travel long distances to attend these reviews that are often conducted by
doctors who are not Parkinson’s specialists, meaning the broad spectrum of disease
manifestation is not explored in the consultation, resulting in problems not being
identified or treated. Additionally, these reviews often do not result in any change in
management.

The lead consultant for PD services in Plymouth had a vision of creating a more
“joined up” service that supported peoplewith PDwhen they needed support, but also
enabled them to live their lives as ‘normally’ as possible. She reached out to the team
at Lab4Living to initiate a co-design process giving them complete autonomy over
planning and delivering the co-design process, securing an unrestricted educational
grant from a pharmaceutical company to support the initiative.
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2 Method

2.1 Participants

The participants included: People living with Parkinson’s and their families and
carers, Parkinson’s Specialist Nurses, Community care teams, Therapy Specialists,
Consultant Neurologists, Finance officer, a Primary Care physician, Parkinson’s
Charity representatives and representatives of local health services research groups
from Exeter University and Plymouth University.

2.2 Guiding Principles of Co-Design

Within all the co-design work and collaborative work with participants, we followed
a key set of principles. These were:

• Valuing different perspectives
• Adapting co-design methods and tools to the needs of the group or individuals
• Visibility and transparency
• Valuing different forms of knowledge
• Less talking, more doing.

More detailed information describing these principles and how they are practi-
cally deployed can be found in Langley et al. [4]. The way that these principles
are enacted within a co-design workshop is through the use of visual- and design
practice-based activities (i.e. creative activities or making mock-ups). In order to
build participants’ confidencewith each type of activity, the skills involved are always
‘practised’ by setting a quick, ‘throwaway’ task on a trivial topic first, before asking
participants to use the activity purposefully for the project. This is underpinned by
the thinking articulated in Langley et al. [5], arguing that these practice tasks not
only generate knowledge but additionally manage the group dynamic and hierar-
chies, re-distributing power and enabling equal and meaningful contribution by all
participants.

2.3 Co-Design Activities

Prior to, between and after each workshop, several kinds of design studio activity
were required:

1. Planning and preparation: planning the workshops and preparing activity
resources and data collection tools
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2. Data recording and analysis: digitally capturing all the data from the workshops
after each workshop, laying out on a project wall, interrogating the data as
designers, thinking about the problem-solution frames

3. Reflection: reflecting on the data and the workshop itself as design researchers,
reflecting on the effectiveness of the workshop methods and tools as ‘stewards’
of equity and power balance between stakeholders, and as tools for knowledge
creation and sharing between stakeholders

4. Making: making resources and data collection tools for the subsequent work-
shops, making prototypes to stimulate, provoke or build on ideas and develop
them further in preparation for the next workshop

5. Communication: preparing a summary of each workshop and the studio activity
between workshops to feedback to participants. Additionally, participants were
asked to complete on-going data collection activities between workshops.

A second phase of four further co-design workshops was required to take four of
the developed concepts and turn them into final outputs to be used in the next phase
of the project—development of the Home Based Care Pathway. These are outlined
below:

This second phase of co-design work for implementation was followed by a final
phase of intensive design and feedback iterations as the last details of the content for
pilotingwere developed and refined, using both digital and some physical prototypes,
emailed or mailed to staff and patient representatives for them to review, try and
critically respond to.

3 Results

3.1 Process

Phase 1 co-design work rapidly introduced us to the physical needs of people living
with Parkinson’s in the context of co-design. Our design partners gave us valuable
feedback about avoiding writing activities and the need to accept big and ‘wonky’
writing if necessary, the use of big Lego, plenty of water and toilet breaks, accom-
modating frequent medication reminders and many other practical considerations to
collaborating with them.

The phase 1 co-design work identified the needs of different stakeholders, spec-
ified the problems with current services (as well as areas that are working well),
generated and developed ideas and prototyped them. The methods used (described
in Tables 1 and 2) allowed individual reflection, the sharing of all perspectives and
collaborative prioritization of key issues. Time and space was given to gradually
identify root problems and shared goals of the group, and the visual nature of data
collection tools represented knowledge and input of all participants equally. All of
this helped to level hierarchies, engage participants meaningfully, facilitate mutual
learning between participants and, in turn, generate valuable (and valued) solutions.
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Table 2 Second phase co-design workshops (approx. 14 months) for implementation

Workshop identification Purpose Design tools

Workshop 1 (n = 14 + 2
design researchers)

Preparing for implementation:
Combining the technology and
the concepts from first phase
co-design into Home Based Care
Pathway. Understanding service
resource requirements.
Identifying the stresses of
implementation, trialling and
evaluation of the new pathway

Technology and concept
prototypes and probes
Service mapping
Blue prints and visualization
tools
Implementation
planning and stress
identification

Workshop 2 (n = 18 + 2
design researchers)

Service resource mapping and
stress testing:
Exploring the service blueprints
from previous session and adding
greater detail to the resource
requirements. Subsequent
scenario-based (role play) stress
testing of the pathway using
personas

Service and resource mapping
Personas
Scenarios and role play

Workshop 3 (n = 30 + 1
design researchers)

Detailed co-design of patient
facing data and reports:
This session focused on one
crucial aspect - the reports that
patients will receive with data
about their motor and non-motor
symptoms. The group
co-designed the reports to ensure
they were meaningful and useful
(i.e. would be able to prompt
action)
It was important to enable
patients to make sense of this
data and then to consider it in the
wider context of their life, family
and personal goals

Data visualisation and
information presentation
modelling activities
Interface and report design

Workshop 4 (n = 22 + 1
design researchers)

Launch event:
Presentation of the whole patient
pack, ‘live’ user testing and
feedback

Prototyping testing and user
feedback

In this way, the co-design tools can be viewed as tools for knowledge creation and
sharing, and as ‘stewards’ of equity.

The phase 2 co-design work was focused more on refinement rather than genera-
tion of new ideas. This involved prioritizing and consolidating the multiple concepts
generated in phase 1, but also ensuring that these concepts would work in the real,
complex contexts of healthcare services and people’s lives. In otherwords, ‘design for
implementation.’ The importance of the continued involvement of all stakeholders at
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this stage (unlike many other examples of co-design in healthcare) cannot be under-
estimated. Designerly methods (such as prototyping and role play) allow low-risk,
early testing of ideas before they are too detailed, and elicit the tacit knowledge
from participants’ lived experiences (as service providers and users). This can ‘flag’
potential challenges earlier and ‘fix’ them prior to implementation (saving time and
money, as well as reducing risk, compared to learning these lessons ‘live’).

Co-design processes can often be evaluated by the quality and efficacy of the
outputs developed from them (as described further below). Beyond this, though,
feedback from participants themselves has been positive:

This project has had a different approach and an interactive style. It’s made me work with
people who I would not normally interact with. We have worked with patients and their
families. They have been at the heart of everything we have discussed and addressed. It’s
been genuine co-design with patients.

STAFF MEMBER, SW PENINSULA PARKINSON’S SERVICE.

I’ve really enjoyed the exposure to different methods and ideas to support creative thinking.
It’s challenged me to think outside the box

PERSON LIVING WITH PARKINSON’S.

The high participant retention rate (shown in Tables 1 and 2) also suggests that
participants felt valued in the process by choosing to continue their involvement in
the project. Travelling to, and staying for the duration of, full-day workshops can
be challenging considering the symptoms of people living with PD, and demanding
workloads of PD healthcare professionals. Indeed, whilst this is not often discussed
in academic literature, care was taken not just in the planning of effective co-design
tools, but importantly also in the creation of a comfortable, relaxed environment for
participants. We have found that the design researcher often plays multiple roles in
such sessions, being receptive and reactive to the mood and needs of participants as
the first priority.

3.2 Outcomes

Four of the five original concepts developed in phase one1 have been combined into
one cohesive output - the Home Based Care Pathway.

The Home Based Care (HBC) Pathway includes a pack of information and tools,
owned by the patient (Fig. 1), to support three key elements; self-management, trig-
gered contacts and remote monitoring. The pack includes; a Parkinson’s patient
passport (Fig. 2), New service and local information (Fig. 3); a card deck to support
self-reflection (Fig. 4); a self-management support and general information package
(Fig. 5).

1 The fifth concept, a media campaign which aimed to ‘mythbust’ common misconceptions around
PD, will not be developed further in this project.
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Fig. 1 The Home Based Care Pathway pack as it arrives with the patient

Fig. 2 Parkinson’s patient
passport
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Fig. 3 New service and local information

Fig. 4 A card deck to support self-reflection

The HBC Pathway is currently being evaluated and further refined with 150
patients and three separate Parkinson’s care delivery teams in Plymouth,West Devon
and East Cornwall.

4 Discussion

Within healthcare, one of the biggest challenges is getting new ideas into practice [6].
Co-design or coproduction is being offered as a possible mechanism for addressing
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Fig. 5 A self-management support and general information package

some of the issues that cause this translational gap [7]. However, the dominant epis-
temology in health services research is one that privileges positivistic, quantitatively
measurable data over experiential or tacit knowledge, so it is questionable whether
‘real’ coproduction can genuinely happen while hierarchies of evidence exist [8].

Wehave suggested that the creative practices of design [5], usedwithin a co-design
process, help to reduce or even remove these hierarchies, give patients agency and
voice and enable the effective embodiment (within the prototypes) of the experiential
knowledge of professionals and patients as well as the latest scientific knowledge of
researchers and research literature. It is because the outputs of co-design processes
embody these different forms of knowledge, that they become easier to implement –
and reduce the translation gap [9].

Framing the design and co-design process in thisway; as a knowledge creation and
knowledge mobilization process, has been effective for the authors at enabling them
to work in the healthcare sector, with healthcare professionals and health services
researchers. It is a ‘lens’ that they can understand and appreciate the value of, as it
relates directly to addressing a known challenge of getting research into practice.

We would encourage other designers wanting to work in this space to consider
framing their work in this way, and perhaps more importantly, to all designers who
use co-design, to consider their process in thisway - as one of eliciting and embodying
experiential knowledge of users and service providers, along with contextual knowl-
edge and the latest research evidence from the relevant field. This can support
‘evidence-informed’ design outputs without stifling creativity and imagination.
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5 Conclusions

The participatory design methodology described in this paper has been shown to
be effective in addressing the power dynamics inherent in co-design in healthcare.
By striving for equal, meaningful involvement of patients, carers and healthcare
professionals, a care pathway has been designed, supported by a resource pack to
empower people living with PD in the assimilation of complex medical knowledge
in the contexts of their own lives. This, in turn, hopes to support their independent
living from an informed position.
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Design Education: A Trend in the Right
Direction…

Nicos Souleles, Violeta Clemente, and Naz A. G. Z. Börekçi

Abstract The chapters in this section of this publication share a common denomi-
nator. From various perspectives, they deal with design education as transcending the
narrow confines of a nascent design discipline. They support the notion that design-
erly ways of knowing require the synthesis of cognitive skills that have relevance to
a wide spectrum of contexts. Thus, they represent a trend in the right direction and
confirm the shift in the epistemology of design towards a wider social role for design.
The chapters deal specifically with teaching and learning issues that enhance the role
of design in this new context and reveal the concerns of the authors as educators to
seek instructional ways that can support this shift.

Keywords Design education · Cognitive skills · Employability ·
Interdisciplinarity · Life-long learning · Creativity

1 Introduction

Design education aims to provide learners with the necessary skill set as the founda-
tion for the continuous and sustained progression of designerly practice and thinking
[1]. Hands-on and project-based learning, well-grounded on theoretical and method-
ological frameworks that draw from practice and research and informed by field-
related knowledge, are essential to the educational process. Moving on from design
education to design practice, novice designers are expected to constantly develop
professional knowledge through iterations of designerly practices, eventually gaining
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expertise at a level where they can in turn contribute to knowledge. Design education
is how future designers gain the learning experiences that help develop the ability of
agile navigation through the design process, with designerly thinking and practices at
the core of the intellectual agility to be attained [17]. To keep up with the fast pace of
the evolving field of design practice, learners need to be qualified with the abilities to
identify opportunities in the challenges that are expected to arise during their career
and respond to them through paradigm shifts in practice [8]. This requires a mindset
for sustained progression as a manifestation of experience-based design expertise. It
requires a permanent state of professional development.

In constantly changing social contexts where the demands and requirements of
diverse consumers are moving targets, there is an increased need for design profes-
sionalswith thewide perspective required to dealwithmultifaceted challenges.Given
the increasingly complex and interdisciplinary problems humanity faces, inevitably
design is either part of the problem or the solution. Due to its transformative potential,
design can play a significant role in dealing with such challenges [19]. Consequently,
there is a definite and growing need to invest in pedagogies that can help learners
develop skills beyond learning how to think in intellectual silos [4, 13].

Based on studies carried outwith experienced design practitioners, Cross [7]made
three observations. Designers bring a systematic approach to exploring a problem
as a whole; they frame design problems from their perspectives; and they develop
creative design solutions from foundational principles, by engaging with forms and
structures appropriate for the identified requirements. Design education endeavours
to provide learners with the ability to be solution-oriented when dealing with ill-
defined problems [9]. Also, learners need to develop the ability for synthesis based
on a thorough exploration through design divergence and critical and timely decision-
making through the convergence of various ideas. Creativity and evaluation are two
modal shifts that parallel divergence and convergence during the design process
[2], and design education strives for this primary objective. Thus, we need to deter-
mine courses of action for how learners can become aware of the complexities of a
sustainable world and contribute to improvements in society.

The evolution of design from crafts, standardised methods and emphasis on
symbolic and visual communications, through to engagement with organised
services, stakeholder methods and complex systems and environments, came with
a corresponding evolution in design education [14, 16, p. S930]. As design evolved
from a practitioner’s field to an academic discipline, the epistemological andmethod-
ological aspects of the discipline were acknowledged by other academic areas [5].
One can discern this characteristic among the seemingly diverse chapters in this
part of the book. They represent a trend in the right direction, a problematization of
how design education can foster the competencies required from design learners to
succeed in an advancing, global and transdisciplinary designmilieu.At the same time,
these chapters fortify the academic value of design by demonstrating its uniqueness
as an inherently cross-disciplinary area both in content and application.
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2 The Chapters

The fundamental issue of the acquisition of the essential skills and competencies
that are transferable to varied contexts is addressed in the chapter ‘Teaching and
LearningSoft Skills inDesignEducation,Opportunities andChallenges:ALiterature
Review’. The significance of soft skills, in general, has been articulated previously
as well as the appropriate instructional strategies to foster them in Higher Education
(HE) curricula, and the authors refer to a total of 65 articles on this subject. The
question is what is unique to the design disciplines vis-a-vis soft skills, because—as
the authors argue—“There are still few studies on soft skills in the context of design
education”. Employability emerges from this chapter as a desired graduate attribute,
and to achieve it the prescribed pedagogies—not surprisingly—entail active and
cognitive teaching and learning strategies. In unpredictable environments, design
graduates may be confronted with diverse and multifaceted challenges that have
explicit social relevance and impact. Their cognitive skills will be tested.

All this is inward-looking. One looks at curricula and attempts to prescribe the
appropriate balance of teaching and learning strategies that can enhance graduate
employability. In this respect, the ‘Subject Benchmark Statement: Art and Design’
provides a useful guide for the required skill set to be fostered in design curricula. In
this pedagogical benchmark, the reference to graduates that can “apply, consolidate
and extend learning in different contexts and situations, both within and beyond the
field of art and design” [11 p. 9], confirms educational congruence on the objectives
of design.

Another approach is to look at design curricula from an external viewpoint, from
that of ex-graduateswho are nowdesign professionals. Howdo they sustain employa-
bility? They adopt informal life-long learning patterns, i.e. they continuously acquire
knowledge outside the formal education system [15]. A sustained attitude of life-long
learning can enhance employability prospects, as not all can be known about future
professional challenges and a lot is learnt—informally—in situ. Estimates suggest
that this form of learning comprises anywhere between seventy to eighty percent of
the learning that takes place in the workplace [10, 15].

An insightful case study on how pedagogy can foster the competencies required
to undertake complex design tasks is dealt with in the chapter ‘Can the Pedagogy of
Sheila Levrant de Bretteville be Considered a Relevant Model for Adapting Design
Education to Global and Local Contexts?’. The author puts forward the proposition
that Sheila Levrant de Bretteville—a multi-award-winning graphic designer with a
lifelong interest in communal forms of art and feminist design—advocates through
her teaching and learning the need for emancipatory education and interdisciplinary
collaboration to facilitate critical thinking and social engagement.

The authors present some of the instructional tenets of Sheila Levrant de Bret-
teville with the argument that these promote critical thinking. The instructional value
of cross-disciplinary collaborations in communities of practice is widely acknowl-
edged and thus not a unique educational concept in her armoury of instructional
tools. However, the pursuit of a subjectivist expression of design where form reveals
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ideology makes explicit design’s political dimensions. One way to encourage polit-
ically and socially informed learners is to open a series of dialogues with them, and
this Sheila Levrant de Bretteville did, often by triggering an exchange of ideas about
an object that has multiple interpretations. All the different interpretations are part of
the same narrative. Critical thinking, empathy, subjective and political expression are
cultivated through productive tension, the acceptance of contradictory worldviews,
teaching as a horizontal exchange, participative methodologies, a collaborative rela-
tion between learner and teacher and a direct connection to wider society. Her overall
approach is described as the emancipativemodel of design education and has obvious
overlaps with design activism and critical design [14].

Together with an attitude for life-long learning and the ability to apply critical
thinking, creativity is another essential skill and an instructional challenge not only
for design curricula. There is extensive literature on this multidimensional and seem-
ingly abstract term and in particular how to foster it in teaching and learning [10, 15].
Triggers and factors that can promote creativity can be divided broadly into three
categories: a) external causes such as the role of the environment (various external
inspirations and triggers) and/or a method that can facilitate the creative process
(e.g. collaboration, ideation), b) internal factors and attributes that make creativity
possible (e.g. personality, inquisitiveness, attitude) and c) a combination of internal
and external factors. The latter category encompasses multidimensional considera-
tions and departs from the emphasis on individual creative self-expression; it is better
placed to help prepare graduates for the professional challenges ahead.

The chapter ‘Idea Generation Using the Fictionation Design Tool in an Interactive
Prototyping Course for Industrial Designers’ adopts an inward-looking approach,
i.e. it is a case study with critical reflection from within the learning environment
on how to introduce curricula learning strategies that can foster creativity. At the
start of design projects, we often observe some learners who remain limited to the
boundaries they embrace for themselves. They do not explore and research for further
development and generation of ideas. The innovative aspect of this case study based
on a product design curriculum is that it seeks to harness the collective creative
ideas through a group reflection process by a community of practice that elaborates
on hypothetical scenarios—Fictionation—that explore imaginary what-if scenarios.
What if a product were designed for an extraordinary user? What would the form
of the product be? How would the product’s function change, and how would the
user interact with the product? Beyond the potential of a collective generation of
new creative ideas, one can discern that through Fictionation, learners need to reflect
on user empathy, a skill of particular significance for participatory and co-design
approaches to design.

The transference of designerly ways of knowing to other disciplines is evidence
of the value of design epistemology. Cash [3, p. 97] argues that while design draws
extensively from different academic areas, the reverse does not occur. One way to
overcome this perceived weakness is to strengthen design education practices in
ways that demonstrate value for other domains [18, p. 64]. This is the theme of the
case study in the chapter ‘The Value of Design Tools: Using Design Tools to Teach
Psychology’. Positive psychologydealswith humanwell-being. The author describes



Design Education: A Trend in the Right Direction… 259

and analyses how a designerly approach was used to help postgraduate learners of
psychology to think like designers and approach learning from a more horizontal
perspective of knowledge transfer—thinking about people and their contexts.

Groups of students brainstormed, discussed, reflected and empathised, using a
set of predetermined canvases where outcomes for each stage were recorded. They
followed a series of moderated and structured stages of a cognitive scaffolding
approach towards knowledge generation, and they concluded with the identification
of design opportunities and a designerly-generated outcome. One can discern from
this staged process the user-centred and evidence-based characteristics of design
thinking, such as discovery, interpretation, ideation, experimentation and evolution
[14]—the transference of designerly ways of knowing.

3 Afterword

The authors of this chapter came together not known to each other previously and not
familiar with each other’s work. Coming from three different institutions, speaking
different languages and representing different cultures, it turned out to be rather easy
to find common ground based on a shared passion for design education. This passion
emerged from a common understanding of design education and practice, in which
the underlying mindsets and skill sets are agreed upon and shared, and the pool of
knowledge related to history, theory and methodology are available to refer to, use,
improve and build upon. On the wider discussions on the current state and future
of design education, we noticed it builds on a common understanding; designerly
thinking and practices can be beneficial for many fields of endeavour. Academics
from different locations, with different perspectives, perceptions and cultures of
design education work on the terms of this common understanding, thus making
collaborations across borders and disciplines possible.

We were fortunate enough to have met before the outbreak of the Covid-19
pandemic, when the writing of this chapter started. Due to the pandemic, the collab-
oration continued by other means to which we adapted quickly. Drawing a parallel
between our collaborative effort and distant design education, we see that, in many
respects, it is easy to share knowledge onpractices in design education.Weexchanged
information, theories, methodologies, expertise and experiences. The similarities
confirmed our approaches, whereas our differences set examples for alternative ways
of doing things.We developed newperspectives, new tools and newmeasures to carry
out distant design education, and this encouraged us to think about the new design-
erly skill sets and mindsets required for the future. Challenges in design educa-
tion are opportunities for improvements in design practice. The evolution is from
different paths but towards widely shared common goals. The professional patterns
diverge, but the objectives converge. This was possible due to a common language
that embraces the fundamentals of design education and acknowledges its trend in
the right direction.
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Teaching and Learning Soft Skills
in Design Education, Opportunities
and Challenges: A Literature Review

Ana Paula Nazaré de Freitas and Rita Assoreira Almendra

Abstract Soft skills are subjective, behavioral, and socio-emotional competences,
also called “21st Century Skills”, “Key Competences”, “Generic Competences”,
and “Core Competences”. They are usually related to creativity, problem solving,
communication skills, empathy and team- work. They have been considered differ-
ential and necessary skills for all professions in the twenty-first century. The main
objective of this study was to trace the state-of-the-art of soft skills in higher educa-
tion in design. To this end, we sought to identify the importance of soft skills for
design, as well as the teaching methodologies, approaches and practices adopted.
A systematic literature review was conducted to synthesize the relevant academic
literature about soft skills in design. A total of 65 different articles were selected, of
which eleven met the predefined inclusion criteria. The results show that soft skills
have been perceived as very important for employability in this area, but also as away
to improve project results, both from a functional approach as well as concerning
sustainability and ethics. The most adopted teaching methods are active methods,
with a constructivist approach and collaborative practices, developed in groups and in
exchange milieus. In addition, 17 key competences mentioned as important in design
practice were identified. However, this study has shown that there are problematic
issues regarding the ambiguity of terms and the lack of precise definitions of skills,
as well as the lack of tools to assess skills learning.
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1 Introduction

The configuration of the contemporary world, with the challenges of globalization,
emerging technologies, and the social and economic impact of the neoliberal system,
poses challenges on many fronts. In the field of design this is no different. The
subject’s paradigm shift, as well as the expansion, the deepening and the dissem-
ination of its practices, mindset, solutions and culture in contemporary societies,
present challenges for design education. That is because much of the teaching in the
area of design is still largely related to a modern tradition that is not consistent with
the changes and paradigms of contemporary times. Design is now a fundamental
and inherent part of society, and the work of the designers is not limited to phys-
ical products, but has expanded to actions on organizational structures, social issues,
interaction issues, services, and experiences [1].

Several authors [2–4] have identified the need to rethink and discuss design
teaching models. The usual criticism is that the models are still very much tied
to traditions and do not encourage more critical thinking and the awareness that
designers have a great responsibility in creating a viable and sustainable future.
Design education needs to be updated from a context education that must come from
the economic, historical and social understanding of post-industrial society. There
is a need to instigate in the students a thinking that is complex, deep and critical in
order to ensure that a range of social and ethical commitments are met [4].

The changes in design teaching indicated by these authors converge to the develop-
ment of some competences that arise as fundamental skills in contemporary society,
both for the exercise of design and for other areas.We intend here to emphasize skills
that are not quite specific to design, but which are essential to its good development.
Such competences have been highlighted in several studies developed by entities
thinking about education [5, 6] and that have been drawing attention to the need to
teach and learn what we now call “soft skills”.

Soft skills (also called “generic skills”, “key skills” and “core skills”) are social,
subjective and emotional competences. They are transversal to various kinds of
professional practice and have been increasingly pointed out as important and differ-
entiating by education professionals, researchers and public policies agents [7]. Soft
skills are different from hard skills because they are not attached to a specific profes-
sion. These competences cover a range of different and independent skills that are
rarely explicitly evaluated during the educational process [8, 9]. They are related to
creativity, problem solving, personal development and communication, teamwork
and cooperation, emotional intelligence and leadership [10–12].

Several studies [7, 13] indicate that soft skills are positive differentials for students
not only to attain their academic goals but also concerning their professional trajec-
tory after graduation. There is a growing awareness that hard skills, even for technical
positions, are not enough to succeed beyond early career [14]. There are also studies
that bring evidence of the relationship between soft skills and academic performance,
that is to say, they could lead to content learning [15].
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Soft skills can be taught and learned in educational settings [13, 15–18]. There is
research indicating that learning is improved when it happens through the study of
formal subjects, namely, soft skills are best taught when they are incorporated in the
learning of some other subject [13, 19]. Which means that these skills should arise
and be practiced during the teaching of content related to hard skills. However, this
learning happens most effectively when some active teaching approach practices are
used [20].

There are still few studies on soft skills in the context of design education.
Although design require skills such as communication, empathy, teamwork and
multidisciplinarity, little has been explored regarding how to teach and how to learn
these skills.

This systematic literature review study has four objectives. The first is to identify
the importance of soft skills in design in higher education. Here we seek to verify
the importance attributed by the research authors to these competences. The second
objective is to describe the methodologies used in teaching soft skills and relate them
to active teaching methodologies. The third objective is to identify the soft skills that
are important in design education. The last objective is to trace the state-of-the-art
of soft skills teaching in design education.

2 Method

2.1 Systematic Literature Review

The systematic literature review is “a reviewof a clearly formulated question that uses
systematic and explicit methods to identify, select, and critically appraise relevant
re- search, and to collect and analyze data from the studies that are included in the
review.” [21, p. 1]. It is a scientific method that aims to systematize studies in a
concise and reliable manner.

In this research, the review focused on the literature about soft skills in design
education. The study was conducted based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analyzes (PRISMA) approach [21].

PRISMA is a systematic review tool consisting of 27 items that aim to increase
the reliability of review surveys and to reduce biases. The PRISMA flow diagram
was also used to report the research developed.

2.2 Search Terms

The researchwas conducted using four data sources: Scopus,WebofScience, Science
Direct and ERIC, which were elected due to their wide and recognized utilization,
impact and approval in the field of research in education and applied social sciences.
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The search action aimed for the terms “soft skills”, “generic skills”, “key skills”,
“core competences”, “twenty-first century competences”, “design education”, and
“design teaching”.

The string or the Boolean search conducted was: (“soft skills” OR “generic skills”
OR “key skills” OR “core competences” OR “twenty-first century competences”)
AND (“design education” OR “design teaching”). The objective was to find studies
that had within their title, abstract or keywords one of the keywords defined in the
string (since keywords are more like “key expressions”, quotes were used so that the
result could capture the exact expression).

The search comprised all studies published between 2004 and October 2019 and
was conducted between 1 and 5 October 2019 (15 years of study).

2.3 Eligibility Criteria

The eligibility criteria adopted were:

1. Articles that address studies developed in the context of Design in Higher
Education.

2. Articles written in English or Portuguese.
3. Peer-reviewed Articles or Conference Papers

2.4 Study Selection

The selection of articles followed three stages. Initially, the titles according to the
eligibility criteria, then the abstract of each article selected in the first stage, and
afterwards the full text of all remaining publications were analyzed. All articles
considered relevant were coded as per: authors’ names, date of publication, journal,
type of study, term adopted to refer to the competences, the soft skills mentioned, the
teaching methods identified, the importance of the soft skills listed by the authors as
well as the design areas to which they refer.

The final part of the process of content analysis consisted of making connec-
tions between the information collected in the articles and the theoretical framework
initially proposed. That is to say, connect the active methodologies and design educa-
tion with the soft skills and, thus, trace a state-of-the-art of soft skills studies within
design teaching.

We identified 72 articles in the database, seven of which were duplicated. After
sorting the title and abstract, 65 articles were fully read, of which only eleven arti-
cles met the inclusion criteria. The main reason for excluding the articles in the
three phases was that they belonged to another area of study, other than design.
Twenty-six papers were on engineering, 21 were studies in various areas such as
architecture, sustainability, business, nursing, technology, teacher training and math-
ematics. Another reason for exclusion was the ambiguous use of the terms. Some
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Identification

• Records 
identified through 
database (n=72)

• Additional 
records identified 
through other 
sources (n= 0)

Screening

• Records after 
duplicates removed 
(n= 65)

• Records screened 
(n=65)

• Records excluded 
(n=18)

Elegibility

• Full-text articles assessed 
for eligibility (n=47)

• Full-text articles excluded, 
with reasons (n=36) (No 
access = 4 Engineering = 
26 Hard skills = 3 Other 
Areas = 3)

Included

• Studies included 
in qualitative 
synthesis(n= 11)

Fig. 1 Research and selection flow

works adopted the terms “core competences” and “key competences” but used these
concepts to refer to hard skills. Ambiguity also influenced the research results, as
many authors use the expression “design education” to refer to the action of plan-
ning the teaching, or meaning project teaching, rather than to the study about the
education in the design area.

The final analysis comprised eleven articles that were synthesized according to
the codes defined by the research (Fig. 1).

3 Results

Table 1 presents characteristics of the types of studies and the areas of design to
which they belong and/or which are mentioned in the articles.

The most used terms in the articles were “soft skills” (n= 5); “core competences”
is the second most used expression (n= 3); “twenty-first century competences” and
“key skills” were used in two articles each.

Table 2 provides an overview of the competences mentioned in the included
articles, and also the main concepts and themes addressed in each of the studies. The

Table 1 Characteristics of
the studies included (n = 11)

Study type n Design field N

Action research 2 All design areas 4

Review 1 Design ICT 1

Experimental 1 Digital media 1

Delphi-study 1 Social design 1

Mixed method 1 Fashion design 1

Experimental 1 Product design 3

Case study 2

Survey 2
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Table 2 Soft skills mentioned and main concepts covered, by study

Studies Soft skills mentioned Main concepts

[22] Originality; Creativity; Communication;
Empathy; Versatility; Teamwork

Design curricula; Design education

[23] Professionalism; Communication skills;
Responsiveness; Teamwork;
Multi-tasking; Innovation; Marketing
skills; Business skills; Managerial skills;
Commercial skills; Leadership;
Participation; Curiosity; Questioning;
Inquisitiveness; Persuasiveness;
Presentation skills; Corporate and social
responsibility; Ethics

Design education; Core competences;
Transferable skills

[24] Self-programming; Digital literacy Self-programming; Networked society;
Design for teaching and learning

[25] Verbal communication of ideas;
Teamwork; Communication skills;
Willingness to learn; Flexibility;
Commercial awareness; Problem solving

Digital Media; Design education; Learning
and teaching model

[26] Communication; Decision-making;
Teamwork; Social interaction; Problem
solving; Compromise; Negotiation;
Participation; Sharing; Openness;
Engagement; Investment; Reflection;
Judgment; Critical question; Acceptance
of diversity; Empathy; Comparison;
Accountability

Design education; Social sustainability

[27] Teamwork; Communication; Decision
making; Research; Presentation skills;
Collaboration; Creative problem solving;
Dissemination of ideas

Learning by teaching pedagogy; Emerging
technology; Design education

[28] Ethics; Creative thinking;
Self-management; Analysis applications

Core competency; Evaluation indicators

[29] Leadership; Discrimination;
Communication; Creativity; Receptivity;
Adaptability; Organization; Exploration

Design competence; Design education;
Design psychometrics;

[30] Twenty-first century competencies;
Creativity; Problem solving skills;
Entrepreneurial skills; Collaborative
skills; Creativity/innovation, Critical
thinking; Information literacy; Decision
making; Flexibility; Research and
inquiry; Communication; Initiative;
Self-direction; Productivity; Leadership;
Responsibility; Collaboration;
Information; Communication technology
operations and concepts; Digital
citizenship; Media literacy; Autonomy

Design education, twenty-first century
competencies, future scenario

(continued)
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Table 2 (continued)

Studies Soft skills mentioned Main concepts

[31] Problem solving; Self-motivation;
teamwork; Communication skills;
Empathy; Team-building; Integrity;
Courtesy; Responsibility

Soft skills in design education; On-line
learning;

[32] Creativity; Problem solving; Critical
thinking; Collaboration; Communication

Design Education; Design Thinking
Flipped Classroom

studies had a diversified scope, six of them addressed pedagogical projects carried out
in learning environments that resulted in soft skills learning, one is a review article,
three are about curriculumdevelopment for design courses, and one deals specifically
with concepts and definitions concerning the competences and their relationship to
design.

We identified 49 different competences mentioned in the articles. Some of them
appear more often, namely communication skills, creativity and creative thinking,
problem solving and teamwork. Table 3 presents the 17 competences that were
mentioned by more than one study, in order of appearance.

Figure 2 shows the importance of teaching and learning the soft skills cited in the
articles. Employability is the most mentioned, appearing in seven studies. Respon-
sible innovation, sustainable development, as well as the impact on the quality and
the results of the designer’s work were also cited.

Table 4 summarizes the teaching methods identified in the studies and which,
according to the authors, had good results in soft skills teaching and learning
processes. The authors suggest to reproduce, whenever possible, the reality of the
work environment, the use of collaborative and multidisciplinary methods, the group
tasks, the experimentation, as well as encouraging the students to reflect about their
ways of learning. Active teaching methodologies were also identified as “Learning
by Teaching Pedagogy”, “Group Teaching” and the “Flipped Classroom” methods.
One design thinking method (Future Scenarios) is cited in one of the articles. There

Table 3 Overview of the competences mentioned. N = 11

Competence/Number of mentions

Communication skills 10 Research/Exploration 3

Creativity/Creative thinking 7 Self-direction/Self-management 3

Problem solving 6 Leadership 3

Teamwork 5 Responsibility/Compromise 2

Flexibility/Adaptability/Versatility 4 Participation 2

Critical thinking/Questioning 4 Openness/Receptivity 2

Collaboration 4 Judgment/Analyses application 2

Decision making 3 Managerial skills/Business skills 2

Empathy 3
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0 1 2 3 4 5 6 7 8

Improve the sustainable development

Better projects results

Responsible innovations

Employability

Importance of the soft skills mentioned in the articles

Fig. 2 Importance of the soft skills mentioned in the articles. N = 11

Table 4 Teaching methods mentioned in the articles

Active learning
methods

Pedagogical practices Design thinking
methods

Preliminary studies
indicated

Learning by teaching
pedagogy; Group
teaching; Future
Scenarios; Flipped
Classroom

Replicate commercial
reality; Group task;
Multidisciplinary and
collaborative projects;
Experimentation; Self-
reflection

Future scenarios Testing student’s
learning styles, Core
competences and
aptitude

is also reference to the need to identify the already existing learning styles, aptitude
and skills in students, in order to develop methodologies that are more individual for
teaching the competences.

4 Discussion

4.1 Main Findings

The aim of this study was to trace the state-of-the-art of soft skills teaching in design
education. To this end, the importance of the soft skills mentioned in the articles
and described teaching methodologies applied to the teaching of these competences
were identified.

In the study on the importance of the skills, employabilitywas themostmentioned;
however, issues concerning sustainable development, project results that are more
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ethical, and more responsible innovations were also suggested. Although the impor-
tance of soft skills in employability in the design field is quite accepted, there is still
no consensus on their importance concerning project results. There are, however,
studies indicating that soft skills have a direct influence on the learning of other
disciplines [20], and OECD documents highlighting the importance and necessity
of developing soft skills for all professions as a way to face the many crises that are
challenging the world.

Regarding the methodologies used, constructivist pedagogical approaches, more
specifically those related to active teachingmethods, were identified. Active teaching
understands the learning processes as multifactorial, complex and unique. Active
teaching can be defined as “The process of having students engage in some activity
that forces them to reflect upon ideas and upon how they are using those ideas.
Requiring students to regularly assess their own degree of understanding and skill in
handling concepts or problems in a particular discipline. The attainment of knowledge
by participating or contributing. The process of keeping students mentally, and often
physically active in their learning through activities that involve them in gathering
information, thinking, and problem solving [33, p. 5]”. Even though many authors
did not use the framework of active teaching methodologies explicitly in their work,
it is quite clear by the description of the practices that they were active approaches
and practices. In the literature on soft skills there is already evidence showing that
the use of active teaching methods or multidisciplinary and collaborative practices
conducted in groups promote the teaching of soft skills more than individual studies
and traditional methods [34–37].

In this study, six articles described teaching projects set in higher education design
courses that aimed to teach a subjectmatter content and resulted in teaching soft skills
as a by-product. That is to say, these studies identified that the students can learn
and develop soft skills while learning the subject matter content. This data converges
with literature evidence indicating that soft skills learning takes place concurrently
with the subject matter content learning [20].

The analysis of the studies also shows that soft skills are important in all
areas where design can be applied, and not only those in which social skills are
most required. It was also observed that some competences were more frequently
mentioned than others. Skills such as communication skills, creativity, problem
solving, teamwork, flexibility, collaboration, critical thinking and empathy seem
to be the most important in developing design projects.

There are some problematic issues that can be pointed out: the lack of tools to
evaluate the competences and of skills definitions. Some of the works indicated the
students’ self-assessment as a way of evaluating the learning of these competences.
It is not inadequate as an evaluation tool, however, it is the only one mentioned. Sure
enough, assessing the learning of these competences is a challenge, since they are
subjective, linked to attitudes and behaviors and, therefore, impossible to quantify.

The other problem is the lack of systematization and clear definitions of the
competences. In the study, only one article [28] presented operationalizable concepts
and definitions of what they understood from each skill analyzed. This ambiguity
affects the systematization of the field, generating inaccurate meanings and making
analysis more difficult.
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5 Future Studies

It is necessary to develop further studies in order to deepen the questions regarding
the teaching of soft skills in design courses and also concerning the most important
skills for design practice.

Another question that arises as necessary is whether there are competences that
precede the learning of others, namely, skills precursors of others. There are studies
in the literature indicating this possibility in relation to communication skills [38].

This study is part of an ongoing doctoral research that intends to deepen these
questions and to develop a framework of pedagogical practices for the teaching of soft
skills in higher education design. The research hypothesis is that the context of social
design can bring greater opportunities for soft skills to be learned. In this review, only
one of the analyzed paperswas developed in the context of social design [26], sowedo
not discussmore broadly the possibilities that this approachmay bring to the learning
of these skills. However, because social design is an approach that needs critical,
political and contextual training, it seems to be a productive context for soft skills
teaching. Some authors have already indicated the need for new ways of teaching
to meet the needs of this approach [39, 40]. Souleles [41] argues that education in
design and social design will benefit from approaches that are not teacher-centered
but approaches that promote the autonomy and self-construction of knowledge by
students. We point out that active teaching can be one of the possibilities to meet this
teaching need.

6 Final Considerations

The aimof this studywas to understandwhat is being produced regarding the teaching
of soft skills in design in higher education. The result demonstrates that it is necessary
to broaden and deepen the studies, to disseminate the importance of soft skills to
improve design practices and results and to update its teaching in a contextualized
way with the changes of design and also of the world in the twenty-first century. The
teaching of soft skills in design education seems to be one of the possible ways to
face the challenges of globalization and the contemporary crises that are posed.
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Can the Pedagogy of Sheila Levrant de
Bretteville be Considered a Relevant
Model for Adapting Design Education
to Global and Local Contexts?

Paul David Hardman and Nuno Coelho

Abstract The teaching of Sheila Levrant de Bretteville can be considered an
example of an explicitly emancipative form of design education. De Bretteville’s
approach to design implied seeing education as a platform to engage in the prospect
of reimagining and redesigning the world. Transcending the material aspects of
design, de Bretteville’s focus is rather on its social and political effects. Her students
are encouraged to go beyond conventional notions of design studies as job training:
to see their work as having social and cultural power and relevance. As such, de
Bretteville’s pedagogy offers clues as to how design education could adapt to the
challenges of the contemporary paradigm, with the potential of resolving, or at least
continuing to engage with, the contradictions implicit in design education, namely
the relation of design to art and how design can be socially responsible. These issues
are relevant for adapting design education to both global and local conditions.

Keywords Pedagogy · Interdisciplinarity · Collaboration · De Bretteville · Design

1 Introduction

The teaching of Sheila Levrant de Bretteville focusses on the use of participative
processes and the social, cultural, political and ideological aspects of design. It is
the intention of this paper to make the proposition that this approach to pedagogy is
of particular relevance to the contemporary paradigm of design education, which is
shifting towards emancipating forms of instruction, process focussed teaching, and
interdisciplinary collaboration. We argue that design education must recognise its
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intrinsically political nature and increasingly attempt to facilitate critical thinking
and social engagement, concluding that the pedagogy of de Bretteville provides a
relevant model for how these changes can be achieved.

It can be recognised that there are a combination of concerns manifested in recent
discussions of design education that taken together constitute the contemporary
paradigm, but that these are yet to be realised. These include calls for students to
become fluid interdisciplinary collaborators [1, 2] who can develop awareness and
responsiveness to problems for themselves [3]; to develop skills in critical thinking,
whichmust be understood as permeating all designerly and technological behaviours
and circumstances [4]; and to become informed, empathetic and culturally compe-
tent designers [5]. It can be argued that the traditional studio model is over reliant
on teacher-centred pedagogy [6] and the reevaluation and adaptation of the studio
model certainly seems an obvious way to make design education more suitable for
this emerging paradigm, by paying attention to design’s signature pedagogies such as
the crit [7]. Piecemeal changes however, can only take us so far. It is also necessary to
challenge the norms of design education on a more fundamental level if real change
can be expected to be achieved.

It is against this background that this paper draws attention to the pedagogy of de
Bretteville as an example of (what appears at least) to be a genuinely radical teaching
practice. Her approach to education is based on the prospect of reimagining and
redesigning the world [8] but goes beyond the physical products of design, focussing
rather on its social and political effects. Students are encouraged to transcend notions
of design studies as job training: to see their work as having social and cultural power
and relevance, thus potentially developing their conception of ‘the design entity’ [9]
and seeing design as something that offers a transformational experience. As such, de
Bretteville’s pedagogy offers clues as to how design education could develop, with
the potential of resolving, or at least continuing to engagewith, the contradictions that
emerged at the Hochschule für Gestaltung, Ulm (HfG) [10] and that were implicit
throughout the Arts and Crafts and Bauhaus eras, namely the relation of design to art
and how design can be socially responsible. These issues are relevant for adapting
design education to both global and local conditions.

De Bretteville studied art history at Barnard College, and graphic design at Yale
University School of Art. She taught at CalArts (the California Institute of the Arts)
from1971 to 73,which she left to found an independent school for female artists (with
Judy Chicago and Arlene Raven), the Feminist Studio Workshop in Los Angeles,
later the Woman’s Building. She then taught at the Art Institute/Parsons School of
Design in 1980 (presently known as the Otis College of Art & Design). Since 1990
she has been the Director of Graduate Studies in Graphic Design at Yale School of
Art. This summary of her background is pertinent to this discussion because it shows
her involvement in both mainstream design education in the United States and in the
Feminist movement. This paper discusses several aspects of her pedagogy, covering
her overall approach to design and design education as an emancipative process;
general characteristics of her teaching such as its focus on interdisciplinary and
student-centred learning; specific features such as ‘the object project’; her use of
‘consciousness raising’ in the earlier years of her teaching; and later developments
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in both her teaching and design practice in order to build up a fuller picture of her
approach to design education throughout her career.

2 Shifting Paradigms of Design Education
and Corresponding Conflicts and Contradictions

The contemporary paradigm of design education has been discussed in detail else-
where [11], but it is relevant to draw attention to some of the main areas of contention
and to note the ways in which these issues are not necessarily completely new, but
to some extent are characteristic of the inherent conflicts within both design and
design education. Calls for design education to encourage interdisciplinary collab-
oration, agency, empathy, adaptive solutions, participative methodologies, field-
work, ethnography, peer to peer learning, and critical thinking, are familiar topics
in recent design education literature and can be seen as a shift from an object-
focussed paradigm to a human-centred or service-focussed paradigm. A move from
fixed solutions to adaptive systems; from a concern with aesthetics and quality, to
effectiveness and performance; from design as simplifying complexity, to design
as managing complexity; from design as planning for making things, to design as
active social/political/economic engagement; are all themes that appear to define
the contemporary paradigm—and indeed the influence of human factors and design
thinking methodologies seem to be capable of improving certain aspects of design
practice, making it more rational, reliable, and evidence based.

Yet, in reading the passage above, it may be noted that some of these ideas do not
perhaps sit so comfortably together as they may seem at first glance. For example,
if the criteria for a successful design outcome is its measurable effect, what then of
its ethical implications? If design processes are to become more rational, how are
they to accommodate critical thinking and political engagement? It seems, after all,
that a struggle between conflicting world views is maintained in discussions of the
contemporary paradigm of design education, and it may be inevitable that design
must continue to grapple with apparently incompatible ideas as it tries to resolve its
‘wicked problems’ [12].

Of all the aspirations for contemporary design education, the aspect that is possibly
the most difficult to resolve and most likely to be pushed aside is critical thinking.
Indeed, it has been argued that critical thinking is not possible to teach and that the
wide support for the idea of critical thinking is due to its ambiguity, since theoreti-
cians of critical thinking are divided on the fundamental questions of what critical
thinking is and how it can be taught [13]. There are those who defend that critical
thinking is a skill that can be applied to achieve specific results, while others would
see critical thinking as an end in itself that is not so much a skill as a disposition
to criticality—a willingness to question authority and challenge belief systems; an
intention and capacity to be critical, rather than of having critical thinking skills.
Thus, an agreement on one level about how design education should change or is
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changing, may mask more fundamental disagreements on a deeper level, in part due
to ambiguity of terms but, more importantly, due to to differences in conflicting
world views about the nature and purpose of education, and of course, the nature and
purpose of design.

Design can be defined in many ways, but no definition is final. As Buchanan has
noted, there are generally twokinds of definitionused in the designdiscourse: descrip-
tive and formal [14] and both of these serve ideological and rhetorical purposes, so
we should be wary of them. Descriptive definitions tend to identify and elevate a
single cause for design, such as ‘design is the humanizing of technology’ [15], while
formal definitions leave open ‘creative space’ and serve a more strategic purpose in
building connections in the field. Buchanan’s own preferred definition that ‘design
is the creative human power to conceive, plan and realize products that serve human
beings in the accomplishment of their individual and collective purposes’, is an
excellent example of an appealing and apparently universal definition of design, but
that unfortunately is based on problematic assumptions. This kind of statement can
easily give the impression that design is generally benevolent and that individual and
collective purposes tend to be compatible. It would not be difficult to find examples
to contradict either of these ideas. One has only to look at the degradation of ecosys-
tems or the propaganda that is endemic on social networks to be reminded that design
may just as easily frustrate our individual (and especially) collective purposes, and
that the purposes of one group often directly damage the interests of another. We are
reminded that, ‘design contributes to the proliferation of large problems but offers
little to their solution’ [16]. A certain ambivalence towards design should therefore
be encouraged—not all design is good, and even technically or aesthetically ‘good’
design may be ethically or politically questionable.

Even the Bauhaus, the archetypal school of design, was the site of serious conflicts
about what design was and how it should be taught. The Bauhaus manifesto itself has
been described as ‘Janus-faced’ [17] due to the way it looked forward on one side,
‘let us desire, conceive, and create the new structure of the future […] like the crystal
symbol of a new faith’ [18], but on the other, harked back to an idealised medieval
past. More troublesome, was the struggle between the idea of free artistic expres-
sion and the requirements of mass production that pervaded the entire history of the
Bauhaus [19]. Attempts, for example, to ’combine the greatest possible standardis-
ation with the greatest possible variation of form’ [20], seem intractable. A conflict
between the expressionistic and the pragmatic can be perhaps be better understood
as an attempt not only to reconcile art and technology, but to implement a threefold
technology/art/science structure [21], reminding us that design is a necessarily an
interdisciplinary field.

At the school that arguably inhereted the legacy of the Bauhaus, the HfG, an
attempt was made to finally remove subjectivity from this structure, by severing
design from art in favour of a rationalised scientific approach. Over the 15 years
of its existence, the school moved from the Bauhaus influenced formalism of Max
Bill, to the scientific operationalism aspired to by Maldonado, to a crisis of this
position that ultimately led to a realisation that design must focus not on industry,
but on the resolution of social and environmental issues [22] as politics returned
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as an indispensable element of design [23]. Maldonado had hoped that the school
could produce a new kind of designer who would be characterised with the ‘finesse
and precision of his methods of thought and work, on the breadth of his scientific
and technical knowledge, as well as on his capacity of interpreting the most secret
and most subtle processes of our culture’ [24]. In this development, the idea that
design was applied aesthetics had been replaced by a new theoretical model, which
considered design as an applied (human and social) science [21]. This idea was
taken to an extreme which eventually became problematic when, ‘in the name of
rationality, precision and objectivity, the design process was to be purged of all
nonrational framing devices, whether these were taken to be normative, ethical or
political in kind’ [23].

There were problems that scientific operationalism could not resolve. In 1967
Schnaidt addressed this issue in the editorial of theHfG Journal which concluded that
we (as designers) must realise that we work in a field of conflicting interests and that
if we want to change society, we must know it and must commit ourselves politically
[25]—design could no longer be neutral. This idea is incompatible with scientific
operationalism, whichmaintained the contradictory requirements that design be both
critically exterior to, and operationally integrated within, the process of production.
The ideal of the artist-designer shaping society from a position of distance had been
thoroughly repudiated [23]. Design has a moral and political dimension that can be
hidden or ignored, but cannot be avoided. The pedagogy of de Bretteville is relevant
to this discussion, both because of the way it can be seen as addressing the issues that
came to the fore at the HfG, but were not resolved—the necessity for political, social
and critical design education; and because it has many characteristics that make it of
interest to the concerns of the contemporary paradigm of design education.

3 Design and Design Education as Emancipation

In the 1970s de Bretteville had begun to question the hierarchical, authoritarian
aspects of design and the fading modern idea that there were singular formal prin-
ciples that were universally appropriate [8]. Accordingly, her pedagogical approach
was influenced not only by the modernist background of her education at Yale in
the sixties, but by the ideas of the feminist movement and the radical pedagogy of
Paulo Freire, which had convinced her that teaching could be a horizontal exchange
of information [8]. De Bretteville’s teaching was part of what can be seen as a new
wave of radical changes to teaching in design, which were rooted in the countercul-
ture, including exponents such as Keith Godard, who at Yale began the first course
of graphic design history; Marice R. Stein and Larry Miller, who were behind the
‘anti-textbook’ Blueprint for Counter Education; and Victor Papanek, author of the
seminal Design for the RealWorld, thenDean of the School of Design at CalArts who
de Bretteville had approached to start the Women’s Design Program at the school
[26].
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TheWomen’s Design Program gave de Bretteville the chance to begin developing
her pedagogy, but it was when she broke away fromCalArts with Raven and Chicago
to establish the Feminist Studio Workshop that she was able to formulate it as a
distinct approach [8]. An article she wrote for the journal Icographic set out her
ideas clearly, including a description of her techniques, philosophy and rationale,
which are explained using examples of student assignments and her own design
work. What is striking in this article is how de Bretteville extends the significance
of design beyond the realm of aesthetics or utility: ‘The process by which forms
are made and the forms themselves embody values and standards or behavior that
affect large numbers of people and every aspect of our lives. For me, it is this integral
relationship between individual creativity and social responsibility that draws me to
the design arts’ [27].

In this statement it can be seen that art is brought to the fore, not for its sublime
qualities, but to highlight the emancipative potential of design, and crucially, the way
in which artefacts embody values. De Bretteville highlighted several distinctions
between art and design however, pointing out that design reaches a broader audience
and speaks a common language [28]. Importantly, de Bretteville emphasises the
way that design of the artificial world shapes consciousness and is therefore far
from being a neutral activity: ‘The design arts are public arts, and as such are major
vehicles for forming our consciousness. Consciousness is, in turn, illuminated by
communications, objects, buildings and environments. The design activity stands
between us and our material existence, affecting not only our visual and physical
environment but a sense of ourselves as well’ [27].

Design for deBretteville is not considered to be neutral, as inModernism and posi-
tivistic epistemologies. Instead, design becomes explicitly political and is capable
of reinforcing repressive attitudes and behaviour, a factor which led de Bretteville
to increasingly question the desirability of simplicity and clarity and to associate
it with repressive attitudes and behaviour. ’The thrust to control almost inevitably
operates through simplification. Control is undermined by ambiguity, choice and
complexity, because subjective factors in the user become more effective and the
user is invited to participate. Participation undermines control’ [27]. This inverts the
stand point of scientific rationality, in which complexity is to be understood and
controlled. For de Bretteville, complexity becomes a productive factor that can be
used to challenge paternalistic hegemony. De Bretteville advocated for a form of
design that would embrace ambiguity of messages and complexity of content as
a way of supporting individual subjective opinions as a proactive, person-centred
practice that built and strengthened individuals by encouraging the expression of
new ideas and new communities [8]. In this sense, the aim of communication design
is to counteract its previous success in advertising and other media. De Bretteville
was aware of the contradictions of this position however, noting that design appears
to be an ambiguous enterprise, since it is often difficult to know if a particular design
could be used to reinforce values that the designer opposes. Her solution to this
dilemma was that design should produce artefacts in which a political standpoint
was explicit, and to this end even the design process had to be reimagined as a public
and social process, no longer a mysterious activity only practiced by an elite.
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One example of a process of creating a nonhierarchical design solution with an
emphasis on its social context rather than its form, can be seen in the publication
de Bretteville designed for the International Design Conference in Aspen, 1971.
Participatory methods were used to produce the content, and even the reader is
considered a participant in the construction of meaning, since they are required to
‘create and combine these fragmented responses into their ownpersonal picture’ [27].
This reconstructs the role of the designer, not as a conduit for the clients message,
but rather as one who enables the creation of meaning, and as such, de Bretteville
considered her role to be a facilitator of participatory processes.

The notion that design is a proactive activity and should not be driven only by
corporate service [27], demands an attitude to design education that emphasises the
personal perspective of the student not as expression, but as communication. The
intent is for students to produce meaningful content of their own, and this requires
that they should seek out and include varied perspectives for each project. Ambiguity
and complexity is encouraged and a supportive approach to education is crucial, so
that students have freedom to fail, a sense of community, support, and feel that they
can take chances [27]. To discuss what this could mean in practice, the following
sections cover specific aspects of de Bretteville’s approach to teaching.

4 Interdisciplinarity Collaboration and Subjective
Perspectives

Calls for design students to become interdisciplinary collaborators are relatively
commonplace, as mentioned in the introduction to this paper, but for de Bret-
teville interdisciplinarity is not simply about integrating technical knowledge or
methodologies from different disciplines, it is seen as the ability of interpreting other
perspectives:

I believe that a productive tension comes from diverse points of view, and that students
should grapple with diverse points of view for any act of design. We have given students
readings from various critical perspectives, including psychoanalytic, semiotic, postmodern
feminist and formalist. And we encourage them to take classes at the university, from people
whose daily work is thinking from perspectives [29].

For designers to become adept at understanding different perspectives and inter-
preting different world-views, they become facilitators, communicators and inter-
preters, thus suggesting a subtle and holistic role for designers as enablers of
collaboration between experts and participants in design processes.

Collaboration too is given a rich significance by de Bretteville, whose approach
is comparable to human-centred fieldwork that involves engaging with communities
can be related to Wenger’s notion of creating communities of practice [30] as part of
the learning process. Wenger has argued that Individuals learn when they engage in
and contribute to practice in their community and that we should therefore engage
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students in actions, discussions and reflections that make a difference to the commu-
nities that they value. Thus, collaboration is important within the design community
and also between designers and their audience, clients or other stakeholders.

Examples of this kinds of community engagement abound in de Bretteville’s
own work and in the projects she encourages her students to undertake. Her own
work often involves a deep sense of place, in the early stages resembling a form
of psychogeography—walking in neighbourhoods, talking to residents, immigrants,
old-people, shop owners and so on, looking for connections and stories and finding
ways tomake these hidden narratives visible, to ‘celebrate the voices and experiences
of anonymous citizens, immigrants and their decendants’ [31]. DeBretteville is influ-
enced by the ‘history-from-below’ concept, which attempts to excavate and interpret
events by focussing on the lives of ordinary people. This approach is demonstrated
in her project Path of stars (1994) which developed from her involvement with the
community of New Haven. She used conversations with residents to identify local
‘stars’, unsung heroes of the area. For example, Joseph McAlpine, a janitor who had
represented the black community and had been instrumental in setting up a commu-
nity relations board and a college scholarship program; and Dinah Chidsey who had
lived in the area in the Eighteenth Century, and, unusually, was a female land owner
who had divorced and retaken hermaiden name. These lesser known but inspirational
local figures were honoured by having their biographies mounted on the pavement in
the style of the stars from Hollywood’s Walk of Fame. Making an otherwise hidden
history a permanent feature of the neighbourhood. In this example, the members of
a community are collaborators with the designer in the sense that they work together
to define and develop content.

5 Student-Centred Learning

De Bretteville uses the term ‘person-centred’ rather than the more familiar, ‘human-
centred’ or ‘student-centred’, but the meaning is related. In her pedagogy, the student
is given the responsibility of actively defining their own learning, emphasizing the
students’ desire to communicate, and focusing on what each student felt necessary to
be made and said and to whom they wanted to say it [26]. De Bretteville prefers that
’the students do their own talking about their work; teachers are there to listen to the
students and help them learn howbest to communicate their own ideas’ [31]. Students
are encouraged to conduct research both directly and theoretically, but always from
a personal subjective point of view, paying attention to their own thinking and to
locate their emotional attraction to content. Cultural artefacts are used in class as a
way of studying how the values of a society are reflected in what it produces, from
its art to its tools to its detritus. Simultaneously, students are encouraged to use their
interpretations of these artefacts to draw out and reflect upon their own ideas and
values.

An example of this can be seen in ‘the object project’, which is based on the
idea that forms themselves embody values. At the Women’s Building, de Bretteville
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developed the exercise in an interdisciplinary class taught with Jivan Tabibian (a
political scientist) and Ben Lifson (a photographer). It is an exercise that she has
used throughout her teaching career and she continues to use the format at Yale.
The exercise involves asking students to bring an object to the studio, which each
individual then takes a turn to describe to the rest of the class. The discussion of
these objects is a way of investigating the history, production, cultural/social impact
of objects and therefore of design [32] but it is also very revealing of the students
themselves. Notably, this exercise is not typical of the studio model. It is an exercise
in which the discussion itself is the outcome, unlike conventional exercises that
teach principles of design, or projects focussed on producing artefacts. For designers
to derive content from objects upends modernist principles, as form becomes the
basis for a transformative experience [26]. The concept, ‘form follows function’ is
inverted, instead extracting content from form, or, to put it another way, ’form reveals
ideology’.

In other instances, de Bretteville selects a text, a film, or a recording with which
to confront and stimulate the students, who are challenged to identify the ideas
and structures that are implicit in the given text, and to use these as the starting
point for an open ended project. One year, de Bretteville chose an essay by Salman
Rushdie about The Wizard of Oz, that interwove references to the original story,
variations of the screenplay and Rushdie’s own experience of seeing the film for the
first time. One students’ interpretation was that the film was about asking for help,
and so his project revolved around this theme. De Bretteville points out that her own
personal interpretation of the film centred on the wizard—she wanted the students
to understand, that they should not look to the teachers as wizards; ‘that if they came
to Oz, otherwise known as Yale, they will find that they already have a heart a brain
and courage—that these are not what the teachers will give them; they already have
them’ [31]. The story of the film was used as an analogy to refer to the role of the
individual in society and to the validity of authority, in the institution of the university
and beyond.

The aim of these exercises is for the students to develop an empathy based
practice through interpreting the diverse perspectives of others, and crucially, by
becoming more aware of their own subjective reactions: ‘It is important to me that
this programme be person-centred. The students are encouraged to put and find
themselves in their work; my agenda is to let the differences between my students
be visible in everything they do. In most projects—not just in thesis work—it’s the
students’ job to figure out what they want to say’ [33].

It can be noted that this ‘agenda’ rehabilitates the idea of subjectivity in design—
not asmere self-indulgence, but as awayof accepting differences between individuals
and making these differences productive. Yet, the question of subjectivity is contro-
versial, and it can be argued that subjectivist epistemologies clash with notions of
user-centred and evidence-based design [6]. Nonetheless, it is problematic to aim for
design to solely follow rational methodologies if design students are to be encour-
aged to progressively extend the arena of possibilities within which they operate,
not only to seek enduing solutions or answers, but to open up unfamiliar territory
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and new ideas. Thus, it can be argued that design education necessarily requires the
understanding that knowledge is always partial, incomplete and contingent [34].

De Bretteville makes it clear that she does not intend to impress her own politics
on students, nor her own visual style or choice of content. Instead, she claims to
emphasise a pedagogy of asking, listening, reflecting, suggesting, and sustaining.
Regardless of this intention, the effect of the ideas implicit in her teaching should
lead her students to more critical, politically informed work.

An outcome of de Bretteville’s encouragement of collaboration that reflects a
powerful critical position is the work of the graphic design collective Class Action,
formed by graduates of de Bretteville’s course, whose self-stated goal is to influence
the way public issues are understood and to motivate audiences to participate in
civic dialogue [35]. An exemplary project of theirs is the Human Bodies Pamphlet, a
powerful subversion of the logo of the 1994 International Design Conference in
Aspen which was distributed at the conference, sparking much controversy and
debate. The theme of the conference that year was ’Design and Human Bodies’,
which was represented in the graphic communications of the event by a representa-
tion of a nude woman, reminiscent of the collages ofMatisse, designed by Ivan Cher-
mayeff. The issue that Class Action identified was that in this image, the woman was
depicted in an unnaturally prone position, in what seemed to be an image of submis-
sion or violence, and that was surely problematic as an image to represent a design
conference. The collective responded by creating a pamphlet that they distributed
at the event, featuring a rearranged version of the logo to change its gender and a
collage that used photographic images to replaced the abstraction with a brutally
figurative version [36]. The piece represented a clash not only in terms of the prob-
lems it raised about the representation of women and the myopia of designers, but
also because of the way that it turned the visual communication back on itself:
abstraction becomes figurative, the general becomes specific, a supposedly neutral
communication is shown to be loaded with ideology.

The collective recognise that their education effected their perspective, claiming
‘we have been trained to see the image making process in a certain way. There is a
tradition of representing women as beautiful objects. It is part of an accepted past,
certainly a part of history and therefore it does relate to how designers have been
taught to look at them. We’ve been taught to be more critical, to question things’
[36].

Critical thinking then, is strongly emphasised in deBretteville’s teaching, although
perhaps there are some limitations. In the earlier phase of her career she practiced
what was termed ‘consciousness raising’, a technique that focuses the attention of a
wider group of people on some cause or condition. This activity was frequent at the
Women’s Building, in one schedule of classes for a fall term, consciousness-raising
sessions appeared in three separate weekly time slots. In practice this meant discus-
sions in which a group of students (and potentially teachers and other participants)
would have a round table discussion on general themes such as money, power, sex,
work, etc. Unlike ordinary discussions however, each participant had to speak for
an equal amount of time as the others in a process that was difficult but valuable,
as an alumni of the Woman’s building relates: ‘It was agonizing to have to talk for
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five minutes. We couldn’t say, “Ah, skip me, I’ve got nothing to say.” We were not
allowed. Everybody had to sit there and, one by one, talk about our experiences, share
things we’d never told anybody. And then listen to the other women in the group. It
really was a discipline. That’s where the personal became political, though, because
in sharing our experiences as women, we were like, “You were raped? I was raped.”
We started to connect dots that we as women had never really been able to connect
before’ [37].

It obvious that this kind of approachwould be difficult to enact in crowded contem-
porary classrooms and studios, andwe can presume that deBretteville did not practice
such confrontational techniques in her later career. Although, it is possible to see that
practicing structured group discussion, even not directly related to design, could have
several benefits in terms of developing critical thinking, verbal rhetoric, confidence
in presenting and discussing work, and so on. It is important to note that the role of
discussion in de Bretteville’s pedagogy highlights the importance of both personal
experience and subjective interpretation and that these are seen as essential features
of design processes.

6 Conclusion

This chapter has used the pedagogy of Sheila de Bretteville as an example of how
design education could be adapted to both respond to the demands of the contem-
porary paradigm and to take on a more explicitly political, social and emancipative
character. This form of teaching is not limited to de Bretteville of course, it has its
roots in the radical movements of the 1970’s counterculture, and it is important to
recognise this as these ideas become more current, as Wild and Karwan argue:

Focussing on communities instead of clients, valuing individual engagement over profes-
sional detachment, bypassing top-downhierarchy in favour of feedback and audience engage-
ment, and expanding the visual vocabulary to reflect experience are all factors of underground
design that are now an accepted part of design practice [8].

What is important is to ensure that these ideas are not stripped of their radical
character as they are absorbed into general design teaching. As such, de Bretteville’s
pedagogy offers clues as to how design education could develop, with the potential
of resolving, or at least continuing to engage with, contradictions that are implicit
in design discourse. These issues are relevant for adapting design education to both
global and local conditions. The pedagogy that follows this position has several
remarkable features: productive tension; the acceptance of contradictory world-
views; teaching as horizontal exchange; participative methodologies; a collabora-
tive relation between student and teacher; interdisciplinary collaboration; and direct
connection to public. These characteristics make de Bretteville’s pedagogy particu-
larly relevant to address the cultural and ideological specificities required for adapting
design education to simultaneously local and global perspectives.
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This cursory reviewof deBretteville’s teaching and ideas is however, rather incom-
plete, based mostly on information from the 1970’s and the 1990’s while her career
continues to the time of writing. There is a need for further investigation in order to
understand the relevance of her ideas and practice in greater depth, and it would be
equally relevant to know more about how her pedagogy has developed over time:
whether it maintains its initial radical character and if it has taken on other aspects
that may shed further light on its potential.

In conclusion, we can say that although challenging, this emancipative model of
design education offers at least a partial model for how the field could change. The
concerns of de Bretteville’s pedagogy are relevant to many of the issues faced by
contemporary design education.
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Idea Generation Using the Fictionation
Design Tool in an Interactive Prototyping
Course for Industrial Designers

Ümit Bayırlı , İsmail Yavuz Paksoy , and Naz A. G. Z. Börekçi

Abstract Fictionation is a design tool developed as part of an ongoing Ph.D.
research, for supporting design students in their idea generation process. This paper
describes a study inwhich theFictionationdesign tool has beenpilot tested in an Inter-
active Prototyping elective undergraduate course with industrial design students. The
aim was to encourage design divergence, by inviting students into a fictional world
where restrictive considerations of the design process do not exist for them. The study
was carried out with thirteen students using the design tool in the idea generation
phase of their projects. The submissions were analyzed for their visual contents. The
results show that students were able to diverge in their design exploration, offering
variety and novelty in their design ideas. Divergence in the idea generation phase of
the design process in design education allows the students to extend the boundaries
of the design solution space, and provide variety of ideas within this space, which in
return, reflect on the quality of the final design solution.

Keywords Idea generation · Design fiction · Interactive prototyping · Fictionation
design tool · Design divergence

1 Introduction

The creation of a product goes through a variety of phases from an initial idea in
the mind to a product at a showcase. Aspelund [1, p. 2] associates this process
to a path, stating that “there is a path all designs take on their journey from the
world of imagination to the world of objects.” The phases that designers visit during
their journey is called the product development process. Within the product develop-
ment process, idea generation has a critical role for the success of the final product

Ü. Bayırlı (B)
Pamukkale University, Denizli, Turkey
e-mail: ubayirli@pau.edu.tr
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since this is the phase in which designers generate their initial ideas that may be
developed into a prevailing product of the market later on. Idea generation is the
creative process of developing and communicating numerous ideas that can range
from an abstract to a concrete level [2, 3], generally carried out as a visual explo-
ration of a problem space, towards the determination of the boundaries of a solution
space. For a fruitful idea generation process, visual exploration aims for divergence
[4, 5], meaning to think as broadly as possible, considering many alternatives and
searching for different approaches. Ideally this process ends with numerous design
ideas (quantity), covering a broad span of possible means (variety), and creating new
opportunities for designers (novelty) [6–8]. The whole of the generated ideas during
this phase creates a theoretical space called the design solution space. Studies show
that, the size of the design solution space, and variety within, affects the quality of
the final design solution [6, 7, 9].

1.1 Problem Statement

Many idea generationmethods and tools have been developed to support designers in
idea generation and to ensure quality and quantity in the design solution space [10].
Thesemethods differ in procedure andmedium, but their common point is to provoke
divergent thinking by using triggers or instructions [11]. Despite the availability of
methods and tools, design students may still have problems in achieving quantity,
variety and novelty in their ideas [12–14]. It is important to encourage the use of
developmentally appropriate designmethodologies in design education, as a strategy
to both help design instructors understand the cognitive processes of students as
novice designers, and also for students to gain the design expertise that sets the basis
of these methods [15]. On the other hand, students need to be in a certain method
mindset to be able to profit from the methods [16], meaning readiness to understand
the procedure and benefits of a method, and willingness to employ it in one’s process.

Designing involves complex activities, each requiring the acquisition and
mastering of designerly skills [17]. Through design education students gain expertise
in their field. Dreyfus [2003; cited in 18] offers a 7-level model of design expertise,
these being the novice, advanced beginner, competent, proficient, expert, master, and
visionary, with the ways in which a problem is perceived, interpreted, structured, and
solved differing in each level. Design education helps the development of compe-
tencies from a novice learner to an expert performer [19]. In this process, design
students need guidance in developing competencies in idea generation and design
divergence.
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1.2 Aim of the Paper

This paper presents a study conducted with advanced beginner and competent design
students that tests a design tool developed with the aim of enlarging the boundaries
of the solution space during idea generation. The main argument is that, due to lack
of experience and expertise, design students remain fixated to the constraints they
determine for themselves at the onset of a design project, limiting themselves in
their design exploration. The tool presented in this paper aims for the elimination of
such restrictive considerations by using the design fiction approach, and the what-if
scenarios associated with it. This tool, named Fictionation, is developed as part of
an ongoing Ph.D. research, and was pilot tested in this study. The paper introduces
the study procedure and the design tool, and presents the outcomes based on content
analysis. It finally discusses the implications of the findings on idea generation in an
educational context.

2 The Study

The study has three main phases. The first phase is a needs assessment study that
aims to determine the restrictive considerations of students in handling their design
projects, also limiting their design exploration resulting in a lack of quantity, variety
and novelty in design ideas. The second phase is the development process of the
Fictionation design tool that aims to overcome the restrictive considerations of
students and meet their needs for a free-flowing and fruitful idea generation process.
The third phase consists of the testing of the Fictionation design tool.

2.1 Phase 1: Needs Assessment

Beginning the study, a needs assessment was conducted to determine the reasonswhy
design students have problems in design divergence.Needs assessment is an approach
for collecting knowledge and information, and learning the ability and attitude of a
group, to determine deficiencies and improve the current situation [20, 21].

Observation of an Educational Design Project.A seven-weekproject conducted
with the 3rd year undergraduate students atMiddleEast TechnicalUniversity,Depart-
ment of Industrial Design was observed. The project was on outdoor lighting unit
product families, and had four stages: research, idea generation, design development,
and evaluation.Within the idea generation phase, students used different idea genera-
tion methods such as the morphological chart [22], matrix [23], and switch task [24].
All the same, they were observed to constrain themselves with restrictive consider-
ations such as cost, production criteria and material selection, limiting variety and
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novelty in their design ideas. These considerations should ideally be dealt in the
following stages of a design process.

Adoption of the Design Fiction Approach. This observation provided the moti-
vation to search for ways of supporting students in overcoming their restrictive
considerations and encouraging a divergent idea generation process. Based on earlier
literature search carried out on the topics of creativity, idea generation, and design
education, design fiction was adopted as the approach in developing a tool that would
provide an enriched context for this support.

Design fiction is a relatively new approach that allows for the creation of an
imaginative world in which rules, limitations and constraints are defined by the
designer [25]. It is similar to a laboratory where designers can analyze the features
of the real world in a fictional world where there is an appropriate environment to
think differently from the realworld [26, 27]. To create fictionalworlds, design fiction
uses imaginary what-if scenarios [28]. This approach was found to have the potential
of creating a fictional world where the restrictive considerations of the design process
would not exist for the design students.

2.2 Phase 2: Development of the Design Tool

The design tool was developed based on insights gained from the observation of
students during the outdoor lighting units project (students’ perspective), followed
by insights gained from focus group interviews carried out with research assistants
involved in design studio tutoring (design educators’ perspective). Focus group is an
interactive method conducted with a group of stakeholders to obtain their opinions
and experiences regarding a specific topic [20, 29].

Focus Group Interviews. Two sessions of focus group interviews were carried
out, with a total of eight research assistants from the department. The aim was to
gain an in-depth understanding of the restrictive considerations of students, and
to create a fictional world with its accompanying tools in response. The research
assistants had experience as tutors of undergraduate design studio courses (ranging
from 2 to 6 years), as well as fresh memories from their experiences as students
themselves. They were asked to make a list of issues they observed students to
consider during their individual idea generation processes. Then all the lists were
combined, forming a pool of 24 considerations. Participants were also asked to group
the considerations under themes identified as the main issues that students took into
account during idea generation. The themes obtained were form, function, and inter-
action. Following the sessions, participants were asked to grade the 24 considerations
between one to ten according to their importance for the idea generation process,
on an online form. The following ten considerations obtained the highest scores in
order of importance: existing products, user, anthropometricmeasurements, purpose,
production techniques, accustomed interactions, gravity, new technologies, cost, and
sense organ.
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Content and Medium of the Design Tool. A card deck was chosen as the design
tool since it is easy to use and applicable without the need of a moderator. The ten
considerations obtained from the focus group interviews were converted into what-if
questions. The what-if questions were applied to the themes of form, function and
interaction, giving a total of 30 cards. For example, for the consideration of user,
the what-if question for the theme of form was “what if the product were designed
for an extraordinary user, how would the form of the product be?”; for the theme
of function was “what if the product were designed for an extraordinary user, how
would the function of the product change?”; and finally, for the theme of interaction
was “what if the product were designed for an extraordinary user, how would the
user interact with the product?”.

Blue was used for the form-related cards, green was used for the function-related
cards, and red was used for the interaction-related cards. A logo for the tool was
designed as a print at the back side of the cards (Fig. 1). The cards were printed on
plastic coated paper, and the dimensions were 55 by 85 mm. A box was prepared to
keep the card deck together. The design tool was named Fictionation, which is the
combination of the words fiction and generation.

Fig. 1 Fictionation cards
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2.3 Phase 3: Testing of the Fictionation Design Tool

The Fictionation design tool was implemented in the idea generation phase of a
project carried out in the Interactive Prototyping undergraduate elective course given
the department, to evaluate the effects of the tool on the variety and novelty of the
generated ideas. This implementation was done as a pilot study for an ongoing Ph.D.
research.

Interactive Prototyping Course. The Interactive Prototyping course offers
advanced techniques of electronics and programming through building working
prototypes of interactive devices and systems. By taking a hands-on approach, which
means spending a lot of time on building circuits, coding, and playing with sensors
and controls, the students observe how best to relate all these to the user’s behaviors
or environmental changes. These experimentations also allow students to test and
observe the affordances of their designed systems.

The course caters design students in a variety of ways; (1) they create working
prototypes for their design projects to better communicate their ideas [30], (2) they
employ interactive prototyping for user testing and design thinking, (3) they are
introduced to electronics: (a) understanding how an electronic product works, (b)
learning which component is used for what, (c) and learning the terminology for
electronic components (e.g. sensors, microprocessors, actuators, and their types), (4)
they grasp the interconnectedness of products with the introduction of IoT and cloud
computing, (5) they familiarize with coding and algorithm, which improves their
reasoning, and helps them understand programming languages of similar kinds, and
finally, (6) they develop their communication skills with people from the engineering
disciplines. The course is carried out in 14 weeks. The weekly course hour is four.
The phases in the course are: (1) introduction to the fundamentals of prototyping, (2)
defining a viable problem, (3) idea generation, and (4) implementation and iteration.

The course requirement was the definition of a project statement on a problem
area that students would identify for themselves, the development of a design project
on connected devices not restricted to mainstream requirements, and the delivery of
working prototypes. Students were required to employ freshly learned skills such
as coding, dealing with electronics, delivering UX goals, and creating a meaningful
design incorporating all these specifications, which, from their perspectives, did
not seem feasible in the limited time given for an elective course. It was observed
that they experienced difficulty in idea generation due to the nature of interactive
prototyping, which was yet unfamiliar to them. They were reserved in coming up
with original ideas that they were not sure about whether they could realize. Though,
as a final output, they were able to deliver four projects, which were: (1) a toy that
entertains cats, allowing owners to sleep or work, (2) an enchanted coffee machine
that includes different operation modes for cultural rituals and social activities, (3)
an exercise assistant that helps those who lack activity during their working/studying
period, and (4) a smart water closet that encourages users to keep the toilet clean.

Implementation of the Fictionation Design Tool. There were 13 students
enrolled to the course. Eleven were 3rd year undergraduate industrial design students
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and twowere graduate architecture students. TheFictionation design tool was imple-
mented on the 10th week of the course. The students were by now informed on the
area and familiar with the basics of interactive prototyping, placing them at a novice
to advanced beginner level of expertise. At the time of the study, the students were
ready to carry out idea generation. The session was conducted in the computer lab
studio, and was moderated by the first and second authors, as well as another course
instructor. The study procedure consisted of four phases (Fig. 2).

In the first phase, the students were asked as a home assignment to generate ideas
on their own, making sketches of 30 different ideas for their projects. The students
were given two A3 size charts in portrait orientation, containing 15 slots each, on
which tomake their sketches (Fig. 3). They were instructed to spend an uninterrupted
90 min for this phase and bring the charts to class. The following phases were carried
out in class, all together.

The class beganwith the second phase inwhich a presentationwas delivered to the
students on the design fiction approach and the Fictionation design tool, by the first

Idea generation
Session 1

(90 minutes)

Idea generation
Session 2

(90 minutes)

Idea generation
Session 3

(90 minutes)

Presentation
(15 minutes)

Fig. 2 Implementation process

Fig. 3 Left: Idea generation chart for Phase 1. Right: An example of a filled-in chart
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Fig. 4 Left: Phase 2, presentation. Right: Phase 3

author and researcher who developed the tool (Fig. 4, Left). Students were informed
on the procedure of their design tasks for the day. In the third phase, students were
asked to form four groups and take seats by their desks. One group of two, one group
of three and two groups of four were formed (Fig. 4, Right).

Four card decks were distributed to the four groups of students. They were asked
to pick ten each, out of the 30 cards. This could be a random selection, as well as
a deliberate one. Students were also distributed five A3 size landscape orientation
charts each, with each page containing a table of two cells, making a total of 10
cells (Fig. 5). Based on the what-if questions on the ten cards, students were asked
to make design exploration with sketches for a fictional world. Five minutes were
given for idea generation on each card and the process took 50 min in total.

In the fourth and final phase, students were asked to investigate the sketches that
they made in the previous phases and process them, also generating new ones if
necessary, into 30 new ideas that are applicable in our contemporary world. For this,
students were again distributed two A3 size portrait orientation sheets containing 15

Fig. 5 Left: Idea generation chart for Phase 3. Right: Example of a filled-in chart



Idea Generation Using the Fictionation Design Tool … 295

Fig. 6 Left: Idea generation chart for Phase 4. Right: Example of a filled-in chart

slots on each (Fig. 6). At the end of the study, a discussion session was carried out
with the students to receive their feedback on the usability of the Fictionation design
tool and its applicability for the idea generation process. Studentswere askedwhether
the tool was easy to use, easy to understand, and applicable in the idea generation
process. Furthermore, students were asked to make suggestions for the development
of the design tool. The researcher took written notes of the discussions.

3 Analysis and Findings

According to Corremans [31], an offered method or tool should be tested for its
effectiveness, usability and applicability. The aim of the Fictionation design tool
was to remove the cognitive barriers that students built in their minds and support
themduring idea generation for design divergence. Therefore, to test the effectiveness
of the Fictionation design tool, the sketches that students made in Phase 1 without
using the tool, and the sketches that they made in Phase 4 after having used the tool,
were compared. The analysis included data collected from 10 of the students who
participated in both Phase 1 and Phase 4. The collected data was a set of 19 charts
for Phase 1 containing 256 sketches, a set of 50 charts for Phase 3 containing 127
sketches, and a set of 18 charts for Phase 4 containing 198 sketches. The sketches
were analyzed using visual content analysis, which is an unbiased and empirical
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method for evaluating visual representations [32, 33]. The sketches were broken
down into their components reflecting independent units of design ideas [34, 35] and
examined separately for solutions about form, function and interaction.

3.1 Effects of the Fictionation Design Tool on Generated
Ideas

Quantity. The aim of the Fictionation design tool was to support students in idea
generation and design divergence in particular. The 10 students who submitted for
Phase 1 filled in 256 slots out of 285, within 19 charts. Their number of sketches
ranged between 13 and 30, with an average of 25.6. Having carried out Phase 3, in
which they produced between 7 and 22 sketches for design exploration, these students
submitted 18 charts for Phase 4, with 198 out of 270 slots filled with sketches. For
both phases, students generated between 11 and 52 sketches, with an average of 32.1.
The students were able to achieve quantity in their idea generation.

Divergence. A main observation regarding the charts produced for Phase I was
that, on the second page of their sheets many students made explorations of the
same ideas represented on the first page. Ideas seemed to saturate after 15 sketches,
students had difficulty in diverging further, and instead they returned to previous
ideas as sources for exploration. In Phase 4, the idea content increased, with students
diverging in their explorations.

In terms of form, it was seen that, while many students represented only one form
alternative and developed a usage scenario considering that form in Phase 1, they
increased the number of form alternatives in Phase 4. For example, while in Phase 1
students generating design ideas for an interactive cat toy explored a tortoise-shell-
like form, in Phase 4 they were able to offer diversified forms (Fig. 7). As another
example, while in Phase 1 students generating design ideas for a coffee machine,

Fig. 7 Left: Explorations in Phase 1 concentrating on a tortoise-shell-like form. Right: Diverging
form explorations in Phase 4
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Fig. 8 Left: Explorations of a main function in Phase 1 concentrating on either locking the door
or toilet seat. Right: Explorations of additional functions in Phase 4

explored form alternatives similar to those available in the market, in Phase 4 they
were able to offer variations in forms.

In terms of function, it was observed that in Phase 1 the students focused only on
themain function of the product idea. However, in Phase 4, besides themain function,
students offered additional functions, also referring to novelty. For example, in Phase
1, students developing an interactive cat toy, generated product ideas that function
mainly as a toy that goes around in the house for the cat to follow. In phase 4, they
offered ideas in which the toy also functions as a robotic vacuum cleaner, or as a
weighing scale for the cat. As another example, in Phase 1, students developing a
toilet that reminds people to clean the bathroom before leaving, generated ideas that
mainly focused on preventing the user from leaving if the bathroom were in a dirty
state. However, in Phase 4, they generated further ideas with additional features such
as personalized projections of visuals on the walls, and additional functions, such
as a toilet bowl that adjusts its height according to the user, and a toilet bowl that
measures the user’s weight (Fig. 8).

In termsof interaction, itwas observed that inPhase 4 students generated new ideas
offering new interactions compared to those generated in Phase 1, again referring to
novelty. For example, in Phase 1, students developing an exercise robot that detects
user inactivity, generated ideas in which the user has to physically interact with
the robot by touching it, and the robot moves its parts and makes noises in return.
However, in Phase 4, they generated ideas in which the robot interacts with the user
by activating light, producing smell or replicating the user’s emotions. As another
example, in Phase 1 the students developing a coffee machine generated ideas in
which the coffee machine interacts with the user (e.g. considering time, counting the
cups of coffee that the user makes). However, in Phase 4, the user is put in a more
active position, in which he/she initiates interaction with the coffee machine (e.g.
making gestures, holding) (Fig. 9).

3.2 Usability and Applicability of the Fictionation Design
Tool

In terms of feedback, students described the tool as easy to use, and the content of the
what-if questions as understandable. They indicated that the tool was beneficial in
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Fig. 9 Left: Explorations of user-product interactions for a coffee machine in Phase 1. Right:
Explorations of new types of user-product interaction in Phase 4

terms of making them think from different perspectives. They mentioned that using
the tool made idea generation entertaining for them. For the purpose of developing
the design tool, students offered a new consideration, the place, as a new what-if
scenario in idea generation. On the other hand, the students indicated that choosing
ten cards andmaking 30 sketches required toomuch effort, and suggested decreasing
this number. In Phase 3, where students generated ideas for the ten cards that they
chose, students were expected to make design explorations with numerous sketches
for thewhat-if scenario in the designated area on the charts. However, many students
made only one sketch in this area. As a final suggestion, students offered to divide
this area into smaller slots.

4 Conclusion

Reflections on the Fictionation Design Tool. This paper presented the development
of a design tool supporting idea generation for design divergence, and a pilot study in
which the tool was implemented in an undergraduate elective course on interactive
prototyping. As a result of this pilot study, it is possible to suggest improvements
towards the development of the tool.

Firstly, one more consideration was added to the card deck: the place. With the
addition of three new cards incorporating the what-if questions related to form,
function and interaction, the number of cards in the deck reached 33. As for the
design charts, the number of slots were increased from two to six, in the A4 size chart
of Phase 3, in order to guide students in making numerous sketches. Furthermore,
the number of slots in the A3 size charts of phases 1 and 4 were decreased from 15 to
8, in order to reduce the effort required for completing the task. Also, it was decided
to ask students to choose 8 cards instead of 10.

Reflections on the Interactive Prototyping Course. It was noted through the
submissions made for the course at the end of the semester that, some of the ideas
generated in this session with the support of the Fictionation design tool were
reflected on the final design solutions. One self-criticism is that, the idea genera-
tion session was executed late in the semester, and not enough time was left for
students to realize their final design solutions in full. However, the implementation
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of the Fictionation design tool was the correct action to take, since the students
were short of generating original ideas before, and with the implementation of the
tool, they were able to generate design ideas that matched the expectations of the
course to a degree. The tool is compatible with the essential objective of the course,
which is to learn a non-familiar and hard-to-grasp topic, prototyping, in an enter-
taining way, without dealing with the actual production requirements expected in the
studio courses. As a future recommendation, the Fictionation design tool should be
implemented earlier in the semester.

Implications of the Findings on Design Education. The study carried the
purpose of testing the benefits of a design tool using the design fiction approach
in supporting design divergence in idea generation. It did this in the three dimen-
sions of form, function and interaction related to product ideas. In terms of form,
design divergence was observed in the explorations carried out following the imple-
mentation of the method. In terms of function, following the implementation of the
method, explorations were made for the integration of additional functional features
into the previously offered product ideas. In terms of interaction, user-product inter-
actions explored in the sketches were mostly altered, suggesting changes in the types
of interaction that make the product actively involved rather than having it passively
wait for the physical involvement of the user. Consequently, it has been possible
to suggest that using the Fictionation design tool allowed students to generate new
ideas in general, diverging in their exploration of form, integration of additional func-
tions, and enrichment of user experiences by reconsidering user-product interaction
in mutual ways.

In the light of the student feedback and reflections of the generated ideas on the
final design solutions, the Fictionation design tool can be evaluated as usable for
the idea generation process. The developed version of the Fictionation design tool
has been implemented in further studies carried out in the undergraduate educational
setting. Currently the outcomes of these studies are being analyzed as the concluding
stage of Ph.D. research.
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The Value of Design Education for Other
Fields: Using Design Tools to Teach
Psychology
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Abstract This paper proposes the use of design tools and studio environment in
psychology teaching, based on a type of outcome that is already produced in this
field—interventions to support people’s well-being. In a class with 24 students from
a post-graduation study in positive psychology, we introduced a sequence of six
canvases (persona, empathy canvas, journey mapping, design vision, well-being
matrix, and a blank canvas to draw the intervention) and distributed students in multi-
disciplinary groups. Introducing a studio format with design tools aimed to offer a
different perspective on thinking about potential patients/clients/users and contexts
through an action-based, opportunity-driven setup. Results show an impactful effect,
a successful production of interventions to apply in practice, and overall high levels
of engagement and satisfaction. While this paper reports a single case, it proposes
that this approach is worth exploring further. Its contribution is twofold: considering
process and content, it introduces human-centered design thinking to an educational
context that already sought it tacitly; considering format, it empowers psychology
students to think like designers and approach the educational experience in a more
horizontal perspective of knowledge transfer.We discuss howdesign tools and educa-
tional modalities might be appropriate to introduce into the education of other disci-
plines, still considering their specific needs and aims—like a globalized approach
to education, which we call Education through Design. Also, we discuss it in the
context of the future of education, from a convergency tendency perspective at a
European level.
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1 Introduction

Designing for the future of education requires design education. [1]

Pedagogical instruments originating fromdesign—i.e., designmethodologies, the
studio classroom format, design tools—are of great value for the education of design
disciplines (communication design, product design, engineering, architecture, etc.).

Among the reasons for this are the fact that designers think visually [2–4], and
that design is learned in the process of designing [5].

Introducing design tools (instruments that help in doing something), together with
design methods (recipes for knowing how to do something), is potentially interesting
in the educational context of fields outside of design. The reason for this is that often
the goal of other domains of knowledge and practice is also to create interventions
for a specific target audience. These designerly ways of teaching that originate from
the design field can bring in depth understanding of people and contexts, and help in
the development of situated interventions for specific aims, which is a goal of fields
like psychology.

In this paper, we report a case in which design tools conveying design methods
were used in a psychology class. Specifically, we introduced a set of canvases with
different methods to understand people and their contexts, and to help create some-
thing for their well-being. In addition, and inherent to the use of these tools in groups,
a studio environment was set up in the classroom. This allowed diverse teams to form
and to explore the material progressively, in close connection with the teacher. The
response to the introduction of this didactic material was evaluated from the point of
view of the students, through a questionnaire.

Specifically, we present a study with 24 students from a post-graduate course in
applied positive psychology, describe the designerly materials that were introduced,
and discuss the questionnaire results. Also, we discuss the resulting insights in the
context of the future of education, from a convergency tendency perspective, as
observed by the streamlining of higher education at a European level—with formats
such as ECTS credits or the Bologna cycles, proposing an Education through Design
approach.

1.1 Teaching Positive Psychology Using Positive Design
Thinking

Positive psychology is a branch of the field of psychology that studies human well-
being, develops theoretical models to explain it, and devises and tests strategies to
improve it. Its founding scholars define it as

a science of positive subjective experience, positive individual traits, and positive institutions
[that] promises to improve quality of life and prevent the pathologies that arise when life is
barren and meaningless. [6, p. 279]
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Among the different types of research conducted in this branch, Positive
Psychology Interventions (PPIs) are a widespread outcome. PPIs are scientific
tools and strategies focusing on supporting well-being and positive cognitions
and emotions [7]. Examples of PPIs are protocols and guidelines for therapy and
coaching, workshops for self-knowledge, meditation, gratitude, or for better commu-
nication, etc. This can be seen as a form of design, in the sense that there is an effort
to develop something to bring a situation from A to B.

Positive design, is a field of design that does just that, using research on well-
being to inform its methodologies and aims [8]. Specifically, it intends to design
for opportunities—rather than for problems—and to purposefully support people’s
well-being, focusing on embodying some of these proposals (e.g., gratitude, self-
knowledge) in concrete interventions (products, digital environments, games, spaces,
interactions, etc.).

The example described in this paper, which used positive design frameworks
and tools to develop PPIs, is a particularly interesting case because it shows how
these fields closely intersect and can be mutually supportive. Currently we observe
psychology informing design, but not the other way around—which justifies the
approach we present in this paper, as an exercise to illustrate the assumed benefits
of design thinking for psychology (and potentially other fields).

1.2 Teaching with Design Mechanisms

Human-centered design is a methodological approach originating from the design
field. It focuses on human perspectives throughout the design process, including
psychological and emotional factors [8]. This approach, applied to human-focused
fields like psychology, can potentially help practitioners gain a more granular under-
standing of people and their contexts. In fact, in psychology, some design method-
ologies are already tacitly used. For example, in positive psychology (a branch of
psychology that focuses on the study of well-being, devising and testing interven-
tions to improve it, as described above), this is possible to observe. In master and
doctoral theses from this branch, we can trace similar methodologies than those used
in design [e.g., 9]. For example, the problem-based approach, an approach that uses
“problems as the stimulus and focus for (...) activity” [10, p. 2]. This approach has
also been used in design, and overlaps in many aspects with a project-based approach
and design thinking [11].

Qualitative design methods [12, 13] such as the VIP (Vision in Product Design
[14])—which encourages an examination of what the designer wants people to expe-
rience, or Contextmapping [15]—which encourages people (users) to manifest their
understanding of their own context, present interesting possibilities for other fields.
They can be used for team collaboration, co-creation, stakeholder involvement, and
assessment of interventions in their context, which are research activities we find
widely reported in the research output of positive psychology [16].
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Another mechanism from design pedagogy that can be interesting for other disci-
plines is the studio format. “The design studio is (...) an educational setting where
students fundamentally learn by practicing under the supervision of a teacher” [5,
p. 22]. It deals with ill-defined problems and relies on a close exchange with the
teacher, building on horizontal and reciprocal knowledge transfer, as opposed to
a classical top-down teacher-student model. A design studio approach can bring
these interactions (between students, and between students and teacher) to a next
level of sharing and working together. Combined with a human-centered approach—
the nuanced and empathic understanding of people and human perspectives around
problems, the studio setting presents a promising educational setup.

We propose, therefore, that making these mechanisms explicit in an educational
setting outside of design allows us to grasp their real value for the field. Using design
tools is also a possible strategy to improve other educational settings.

Design tools are instruments that assist in the design process. They can be defined
as compact formats (cards, booklets, canvases, digital guides, etc.) with data in the
form of text and image, often with game elements. In addition, used in the design
process these can be inspirational, informational, methodological, or a combination.
They can provide systemic strategic support for a project or specific aid for part of it,
as “powerful resources [that] intrinsically seem to reinforce [designers’] capabilities
and capacities” [17, p. 607]. A well-known example of a design tool with a card set
format is IDEO’s Method Cards [18].

For this study, the design tools that were developed and distributed were six
canvases to use in a class exercise. They were based on previously developed design
methods, and adapted for the class context (see the Materials section for a descrip-
tion). Twenty-four students participated in an Applied Positive Psychology class,
integrated in an executive master study in Applied Positive Psychology. The class
was part of a module comprising of a theoretical class and a practical one, focusing
on positive psychology interventions (i.e., interventions to improve people’s well-
being). The practical class was setup as an eight-hour workshop, with a one-hour
lunch break (4+1+4 h). This allowed for an intensive studio session, going through
the whole design process in a condensed period. The class was divided into four
parts:

1. a slide presentation with an introduction to the topic and a description of the
exercises;

2. the exploration of a user or group for whom to create an intervention;
3. the exploration of a situation for which to design; and
4. the sketching and detailing of an intervention to improve well-being.

1.3 Materials

In this section, we describe in detail the materials used in the class, and explain the
design methods these were based on, as well as the aim of using these particular
methods.
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Fig. 1 Presentation slide about the positive design framework, the positive design ingredients
(Source [8]) and the Well-being Matrix (Source [19])

Introduction Presentation. The class began with an introduction about positive
design, based on the work of Desmet and Pohlmeyer [8]. In it we presented the
Positive Design Framework, the ingredients of positive design, and the Well-being
Matrix [19], as a basis from which students could work (Fig. 1). The latter provides
a matrix of possible combinations between types of embodiment and well-being
determinants, to generate ideas for interventions.

In the presentation, we went through the canvases one by one, explaining how
to apply them to existing projects, to create new ideas, or to use the students’ own
person/context to go through the whole process and understand it from the user
research until the intervention stage.

Design Canvases. Six canvases with design methods were developed to intro-
duce in the class exercise: the first two canvases focused on the user, the third
focused on mapping the situation/context to identify intervention opportunities, the
fourth focused on the exploration of an effect for the intervention, followed by the
exploration of possible intervention formats, and the last focused on the intervention
detailing. The canvases were based on well-established design methods such as the
persona method [20] or the Well-being Matrix [19].

Canvas 1: Persona. The first part of the workshop focused on understanding the
user. For this, students were asked to either consider a familiar group, to imagine a
group they would like to work with, or to consider themselves as a user, in order to
go through the steps and understand the procedure.
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The first canvas was entitled “Canvas about the Person (Persona),” and was based
on the well-established persona method [20], originating from the marketing and
consumer research fields.

The personas approach proposes focusing on specific or canonical users. The principle is
therefore to design a product adapted to different types of people, usually about a few dozen,
representing typical consumers. From this viewpoint, the notion of a persona draws on its
etymology: The actor’smask, each character playing a particular role during the performance
of the play. [ibidem, p. 39]

The canvas comprised of six spaces to fill information about the potential user of
the intervention (Fig. 2). Specifically, in the first space it asked the identification of
the user (name, age, physical appearance, limitations, and talents). In the next space it
asked how the person is, providing six sliders with two contrasting personality traits
in each (extrovert-introvert, rational-intuitive, cautious-adventurous, imaginative-
conventional, skeptical-naïve, and a blank pair to fill in). The next space was entitled
“tasks” and asked questions about the person’s profession and what they do in their
spare time.

On the bottom row, the first left most space, asked about the person’s context.
Specifically, it posed five questions: where the person lives; where they come from;
what their family looks like; the school level they achieved; and the groups they are
a part of. The middle space asked about capabilities, namely the level of technology
the person uses and the devices with which they interact. The final space, at the

Fig. 2 Canvas 1 focused on general information about the target group/person (original printed
size was A3)
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bottom right side, asked for quotations of the person (these could be imagined even
if the student was focusing on a real target group or person).

Canvas 2: Empathizing with the user. The second canvas, called “Empathy
Canvas,” also focused on understanding the user, however in a more profound way,
based on the method of empathy mapping [21, 22].

An empathy map is a simple, easy-to-digest visual that captures knowledge about a user’s
behaviors and attitudes. (…). Themapping process can help synthesize research observations
and reveal deeper insights about a user’s needs. (…) It can help guide the construction of
personas or serve as a bridge between personas and concept deliverables. [21, para 5–7]

This canvas aimed to go deeper into the user’s reality, their experiences, and their
perception of theworld around them (Fig. 3). It was organized in five spaces, radiating
from a central space in the shape of a human head. The first space, at the top left side,
began with the question: “WHO are we empathizing with?” (intentional emphasis
on who). This was followed by three more specific questions, namely about who the
person we want to understand is; what situation they are in; and what their role is in
that situation.

Going in a clockwise motion, the second space begins with the question: “What
does that person need to DO?” (intentional emphasis on do). Four additional specific
questions followed, about what they need to do differently; the tasks they want or
need to accomplish; the decisions they need to make; and the way they know they
have succeeded.

Fig. 3 Canvas 2 focused on specific information about the target and their context (original printed
size was A3)
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On the right most side of the canvas, we find a wider space with two heading
questions and some follow up questions for each. The first question was: “What does
the person SEE?” (intentional emphasis on see). This was followed by sub-questions
about what the person observes in their context; what they observe others doing or
saying; and what they see, hear, or read. The second question was: “What does the
person SAY?” (intentional emphasis on say). This was followed by sub-questions
aboutwhatwe (designer/student) have heard the person say; andwhatwe can imagine
they would say.

Canvas 3: Mapping the journey. The third canvas, called “Journey Canvas,” used
the journey mapping method to “visualiz[e] the process that a person goes through
in order to accomplish a goal” [23, para 1].

(…) journey maps (also known as “experience maps” or “customer experience maps”) (…)
add a third dimension to traditional personas by focusing on a diachronic outline of a
user’s experience (…) over time. As the name suggests, journey maps provide a graphic
visualization or a map of a customer’s or user’s experience (…). [24, pp. 10–11]

The canvas was divided into four parts (Fig. 4). On top, it asked for a description of
the current scenario a person is going through, as well as for a description of the goals
and ambitions for the person/situation. The middle section, the largest space, was
destined for the journey visualization, in which students were asked to schematize
the path and highlight the most important moments or key steps. Bellow, a smaller

Fig. 4 Canvas 3 focused on a journey or situation the target user goes through to identify
opportunities for intervention (original printed size was A3)
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Fig. 5 Canvas 4 focused on envisioning an effect for the intervention through a metaphor (original
printed size was A3)

space asked for the actions and feelings/emotions that were experienced in each of
those moments. And finally, the last space in the bottom of the canvas asked students
to identify opportunities they found throughout the ups and downs of the journey.

Canvas 4: Creating a design vision.The fourth canvas, called “Metaphor (‘Design
Vision,’) Canvas” focused on the effect of the intervention (Fig. 5). It was loosely
based on the Design Vision approach used at the Industrial Design Engineering
Faculty of the Delft University of Technology [14, 25]: “A vision in the context of
product design provides us with a personal, inspiring image of a new future situation
created by a designer or a group of designers and/or other professionals [25, para
1].”

However, we aimed to used it more in the metaphorical sense, that is, to find an
image that could illustrate an effect or a feeling, for the intervention.Metaphors build
associations between different concepts, using the attributes of one to understand or
represent the other [26]. Examples of this can be feeling as light as a feather as a
result of using the intervention, or feeling as happy as a dog getting a treat, or even
feeling like part of something bigger such as how a football cheering squad feels at
the moment their team scores.

Canvas 5: Identifying design opportunities. The fifth canvas, called “Opportunity
Matrix Canvas” used the Well-Being Matrix, proposed by Anna Pohlmeyer [19] to
focus on finding opportunities for the intervention. The matrix crosses the PERMA
model—the determinants of well-being as defined byMartin Seligman [27]: positive
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Fig. 6 Canvas 5 focused on identifying possible formats for the intervention (original printed size
was A3; Source [19])

emotions, engagement, positive relations, meaning, and achievement—with possible
embodiment categories—direct source, symbol, facilitator, indirect support.

The canvas is composed of the Well-being Matrix on the left side, and a list of the
possible combinations on the right side (Fig. 6).

Canvas 6: The idea. The sixth and final canvas, called “Intervention Canvas”
was the simplest out of all six, containing only one large space, which asked for
a sketch of the intervention and its interactions, step-by-step (Fig. 7). During the
class introduction, students were encouraged to use drawings, non-linear text, and
diagrams as much as possible over linear text to explain their solution.

2 Method

To assess the appropriateness and usefulness of design tools in psychology educa-
tion, a questionnaire was given to students to fill in a few days after the class. The
questionnaire was send via social networking sites (WhatsApp mobile and desktop
application) and via e-mail.
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Fig. 7 Canvas 6 focused on detailing the intervention through drawings or diagrams (original
printed size was A3)

2.1 Questionnaire

The questionnaire included four open-ended questions about the limitations students
faced in the class and the results they obtained; three yes/no questions about whether
they found the class material appropriate for the given educational context; and
several Likert scale-based questions (ranging from 1 to 5) to address the usefulness,
clarity and potential of the canvases.

The questionnaire began with an informed consent stating: “The collected data
aims to improve class materials and to inform the study of the use of design tools in
psychology education. Any collected data is anonymous.”

The specific questions were:

• I accept information gathering: Yes/No
• Demographic data: age, occupation
• Do you believe you understood the content of the class? Yes/No
• What limitations did you encounter in understanding the content of the class?

– Options: material, slides, teacher, language, other

• Specify other issues you encountered.
• Did you learn new content about psychology? Yes/No
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• Rate the class materials (canvases and presentation) using a scale from 1 (not at
all) to 5 (excellent) on each separate element:

– in general; on clarity; on usefulness; on potential

• Rate each canvas using a scale from 1 (not at all) to 5 (excellent) on each separate
element:

– Canvas 1—persona canvas: on clarity; on usefulness; on potential
– Canvas 2—empathy canvas: on clarity; on usefulness; on potential
– Canvas 3—journey canvas: on clarity; on usefulness; on potential
– Canvas 4—metaphor/vision canvas: on clarity; on usefulness; on potential
– Canvas 5—opportunity matrix canvas: on clarity; on usefulness; on potential
– Canvas 6—intervention canvas: on clarity; on usefulness; on potential

• What impact did these tools have in understanding the process of designing
interventions?

• What impact do you envision for using these tools in your professional practice?
• Do you consider design tools to be adequate for psychology education? Yes/No.

3 Results

From a sample of 24 students, 70% responded to the online questionnaire, a few days
following the class. All participants were female, with an average age of 41 (ranging
between 24 and 59). Nearly half (47%) were psychologists or coaches.

All students (100%) reported having learned new content, and nearly all (94%)
having understood the class content. Language and presentation (29%) and program
organization (not related to content= 35%) were mentioned as the hindering factors
to content comprehension.

Regarding the appropriateness of using design-based tools in psychology educa-
tion, all students (100%) responded positively.

Students considered the provided material (presentation + canvases) to be clear
or very clear (4 or 5 out of 5 = 83%), to be useful of very useful (4 or 5 out of 5 =
89%), and to have a high or very high potential (5 or 4 out of 5 = 89%), as seen in
Table 1.

Table 1 Assessment of provided material (presentation + canvases) on a Likert scale (1–5) in
percentages

1-Not at
all

2-Not so
much (%)

3-Could be
better (%)

4-Good
(%)

5-Very
good (%)

Average (points)

Clarity – 6 11 33 50 4.2

Usefulness – – 11 33 56 4.4

Potential – – 11 22 67 4.5
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Table 2 Assessment of individual canvases (average rating) on a Likert scale (1–5) in points

Canvas 1 Canvas 2 Canvas 3 Canvas 4 Canvas 5 Canvas 6

Clarity 4.5 4.3 4.2 4.0 3.3 4.8

Usefulness 4.7 4.6 4.5 4.3 4.1 4.6

Potential 4.8 4.6 4.4 4.3 4.4 4.6

Focusing on each canvas, we asked students to score them individually in three
categories: clarity, usefulness, and potential (Table 2). The best score in terms of
clarity was given to Canvas 6 (the intervention canvas, see Fig. 7), which was the
simplest out of all six, with only the request to detail the intervention step-by-step.
The lowest score on clarity was given to Canvas 5 (the opportunity matrix canvas,
see Fig. 6), which was considered the most difficult to understand.

The best score in terms of usefulness was given to Canvas 1 (the persona canvas,
see Fig. 2), which was often mentioned, even after the class project was complete, as
the most novel and perspective-changing canvas. We observed this particularly when
students presented the projects and reflected on the experience. The lowest score on
usefulnesswas given toCanvas 5 (the opportunitymatrix canvas, see Fig. 6), because,
as mentioned above, it was considered the most difficult to understand and apply.

Regarding potential—for idea generation and use in their coaching practice, for
example—the lowest score was given to Canvas 4 (metaphor/design vision canvas,
see Fig. 5). This canvas was also somewhat difficult to understand—it had the aim of
illustrating the effect of the intervention, through a metaphor (e.g., “feeling light as a
feather”). However, we observed that when used successfully, students were satisfied
with its contribution to the project. The highest score in the potential category was
Canvas 1 (the persona canvas, see Fig. 2),which, as highlighted above,wasmentioned
as the strongest overall canvas, and the most perspective-changing.

Following the numeric rating, we asked some open questions about the impact
and adequacy of the tools that were presented. On the impact of the presented tools
in understanding the process of designing interventions, students mentioned:

• “It is a great framework to create PPIs in a structured and targeted way.”
• “[The tools] helped me to focus on my user and to understand them in a much

deeper way than if I created ideas in my head without an analysis. So the impact
was big.”

• “The canvases are veryuseful to organize ideas and allow the linkbetweenproblem
and resolution to become much clearer.”

• “To clarify the creative process with the potential client, to understand the user
better, and to reach results.”

• “It improves the diagnostic and the intervention methodology.”

On impact considering their professional practice, students mentioned:

• “Because I work with people development within organizations, I will be able to
use it in my interventions.”
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• It will shed a lot of light, especially to think and plan new projects and marketing
strategies. The empathy mapping (Canvas 2, the empathy canvas, see Fig. 3) is
exceptional to amplify the view on the target audience.”

• “It can be used in coaching sessions.”
• “It can be very useful in the citizenship perspective.”
• “I believe that it will be useful to organize my thinking and minimize the action-

reaction type of behavior that I tend to have.”
• High impact, I intend to use it professionally to assist my business plan

development.”
• “It is highly adequate for my professional reality.”

4 Discussion

4.1 Insights from the Results

Results indicate that design tools can be useful to understand people and groups, and
to create an intervention to improve their lives, in the context of positive psychology.
In addition, design tools were considered as having a great potential to turn theoret-
ical content actionable, and expedite the process of generating positive psychology
interventions.

This leads to two types of insight: first, that design methods and tools are poten-
tially self-explanatory and accessible to be used by non-designers (which had been
verified in previous research conductedwith children [28], elderly [29], etc.). Second,
that the design studio format is applicable in other educational contexts, to convey
and apply non-design knowledge—it streamlines interactions, facilitates discussion,
and promotes horizontal knowledge transfer.

The study reported in this paper is not about design knowledge or a contribution to
the design field, per se. Rather, it is about the tools and methods of design, and their
ability to streamline (educational) processes in other fields. Just as design (the field
of knowledge) often relies on mechanisms from the social sciences, humanities, etc.,
to improve its own processes and agenda, so it is possible to use the mechanisms
of design to advance other domains of expertise. Whereas design often resorts to
methods and tools from other disciplines—e.g., anthropology, sociology, psychology
[30, 31]—the opposite is not so common. With this exercise, we aimed to explore
the possibility of using mechanisms from design to bring value to the educational
settings of other fields.

4.2 Implications for the Future of Education

We propose that design tools and educational modalities (like workshops, or studio
classes) are appropriate to introduce into other disciplines, while simultaneously
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considering their specific needs and aims—like a glocalized approach to education:
general and globalized, yet specific and localized. We call this designerly approach
to education Education through Design.

The designationEducation throughDesign is not necessarily new. It has been used
previously to describeways to improve design education [32].Our proposal, however,
is a parallel to Frayling’s [32] concept of Research through Design, meaning design-
erly ways of teaching. The concept of Research throughDesign (RtD) proposes using
the distinctive perspective of design to understand and intervene in diverse settings
outside the field of design, mapping contexts, people, opportunities, problems, and
solutions. Similarly, design pedagogy offers a unique set of mechanisms—including
the use of design-based tools, methods, and the studio classroom setting—that can
be valuable for other fields [33]. This is particularly the case in fields that already
use design-like approaches in education, as the one illustrated in this paper.

This proposal seems to be of particular relevance in the context of the future
of education, from two perspectives. Firstly, from a convergence tendency perspec-
tive, as observed by the streamlining of higher education at a European level—for
example, in the ongoing discussion on the Bologna process [e.g., 35].

While European Union member states do not show the specific desire to delegate control
in matters of education, there is a progressive tendency convergence in terms of resulting
degrees (e.g., ECTS system, mobility programs, the Bologna process). Since the member
states are included in an intergovernmental and supranational system, and share common
legislation in many policy areas, ideas about how to teach might be valuable to test, propose,
and replicate, to create a globalized direction towards better education. [36, p. 601]

Secondly, this design-based approach to education might potentially be useful to
reach twenty-first century education goals and skills [e.g., 37], further contributing
to the debate of quality in education. The Knowledge Age brings with it both possi-
bilities and barriers. We must address both to provide a more adequate, competitive,
and modernized education. The proposal presented here can be a potential pathway
for this, however it needs further work, both conceptually and in terms of validation.

4.3 Limitations and Future Research

The class reported in this paper was carried out in the context of a two-class module,
a theoretical class and a practical, applied one. Due to administrative issues, the prac-
tical class—the one reported here—was given first. Consequently, students did not
have a sound theoretical basis prior to the practical class. This led to some difficul-
ties in the understanding and application of concepts, which had to be bypassed by
ongoing explanations throughout the exercise. This influenced the assessment of the
class quality and of the respective material, rendering it (seemingly) less useful—
as indicated in some open-ended questions (35% of questionnaire respondents
considered this issue as hindering content comprehension).

Furthermore, the current proposal is focused on results from a small sample and
a single exploration. A larger sample, with several groups, would provide a more
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accurate picture of how these tools and mechanisms affect the education of fields
outside of design. It also reports results from the field of psychology and specifically
from the branch of positive psychology. As such, more research can focus on other
fields, and even other branches of psychology, to understand the proposal’s value.

For the setup of the class exercise, we opted to use a studio-based modality. It is
relevant to note that not all scholars focusing on design education agree that studio-
based learning is worth pursuing, mentioning that there is little foundation to support
its value. In fact, some research argues that this modality can be inappropriate as it is
often directly based on themaster-apprenticemodel of learning, which in turn is often
not a promising way to teach because it does not value the intellectual development
of the student [35].

The Research throughDesign (RtD) approach, proposed by Freyling [32], focuses
on designerly ways of conducting research with knowledge (and for new knowledge)
outside of design. RtD, thus, was our starting point to propose an Education through
Design approach (EtD). Analogously, it would correspond to the use of designerly
ways of teaching and learning that are applied in other fields. Future research can
develop this concept further, carrying out experiments to attest its value.
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Design for Culture

Helena Souto , Gabriele Oropallo , and Helena Barbosa

Abstract In an era of continuous scientific and technological progress, which gives
rise to a contemporaneity invaded by communications and messages presented in an
intangible way, Design asserts itself as the discipline which understands the phys-
ical properties of artefacts as well as the importance of intangible culture, with
its semantic and symbolic values. Culture allows imaginary spaces, endowed with
evocative power, to which Design methods are indebted; in that sense, the main
focus of Design Culture is not only in the internal project, but in an ambition that
transcend it. This chapter titled “Design for culture” presents contributions on issues
that pursue the role of memory and heritage in Design Culture and methods, estab-
lishing the threads between the material and the intangible that have enabled the
development of new scientific approaches and research in the multidisciplinary field
of Design.

Keywords Design history · Design practice ·Material and immaterial culture ·
Memory · Gender studies

1 Introduction

The essays collected in this chapter show that culture and design share a space of
reified ambition. Design for culture extends the enquiry into the intention embedded

H. Souto (B)
UNIDCOM/IADE - Unidade de Investigação em Design e Comunicação, IADE - Faculdade de
Design, Tecnologia e Comunicação, Universidade Europeia, Av. D. Carlos I, 4, 1200-649 Lisboa,
Portugal
e-mail: helena.souto@universidadeeuropeia.pt

G. Oropallo
School of Art, Architecture and Design, London Metropolitan University, London, England

H. Barbosa
Departamento de Comunicação e Arte, ID+ Instituto de Investigação em Design Media e Cultura,
Universidade de Aveiro, Aveiro, Portugal
e-mail: helenab@ua.pt

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
E. Duarte and C. Rosa (eds.), Developments in Design Research and Practice,
Springer Series in Design and Innovation 17,
https://doi.org/10.1007/978-3-030-86596-2_24

323

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-86596-2_24&domain=pdf
http://orcid.org/0000-0002-0892-3622
http://orcid.org/0000-0003-0701-0909
http://orcid.org/0000-0002-8151-5959
mailto:helena.souto@universidadeeuropeia.pt
mailto:helenab@ua.pt
https://doi.org/10.1007/978-3-030-86596-2_24


324 H. Souto et al.

in the artefacts and communications’ programme to the broader web of interactions
in which they move.

Over the last three decades, design practice has experienced a transition from a
service culture to one of self service [3]. The resulting fragmentation of its remit into
a series of highly localized spheres of action now makes the practice of design both
successfully universal and semantically slippery. Every design discipline taxonomy
is inevitably contextual and temporary.

The semantic and symbolic values with which design is invested fluctuate while
artefacts experience their life cycles. In the process, these things of material or imma-
terial design are actively inscribedwithmeaning, but they are also unwittingly imbued
with records in a forensic fashion. As research on design trains its lens on the terri-
tory that lies between one thing and another, as well as between things and people,
this very in-between space reveals itself as a continuous environment of information
waiting to be decoded.

2 The Rehearsals: A Critical Presentation

The first essay of the chapter is “Anti-Amnesia: Developing a Collaborative E-
learning and Digital Archive Platform towards Contributing to the Preservation and
Revitalization of Handicraft Industries”. The essay examines the development of a
digital platform that aims to document Portuguese craft industries. The project has
a twofold purpose. On the one hand, it should create a living archive of material and
immaterial knowledge. On the other, the archive should be organized as a repository
that can be directly used as an online teaching platform, featuring documentation in
the form of text, audio, and moving and still images.

The experience of “Anti-Amnesia” highlights the role ofmemory as both a horizon
and method in heritage preservation. The materials thus far collected include exam-
ples fromCentral and Northern Portugal. The platform employs different approaches
all aiming to unpack the knowledge accumulated by generations of craftsmen and
women and make it easily available. The project implies an integrally participative
method. The platform users contribute to the larger process of heritage preservation
when they activate and mobilize the traditional knowledge made available by the
repository.

For the continuation of the project, the concern of the authors was not restricted
exclusively to putting the fruit of their research on this platform. It was rather to create
ties and synergies between the ‘holders’ of this culture, in conjunction with potential
stakeholders, taking into account the reality and specificity of each protagonist within
a given territory. The latter aspect is particularly emphasized by the authors of “Anti-
Amnesia”, who see their project as facilitating a meshwork of connection between
traditional stewards of thematerial and immaterial culture reified inPortuguese crafts,
and their potential interpreters.
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At the same time, they highlighted the importance of a documentary survey
encompassing approaches related to local, personal narratives and traditional prac-
tices, whose results and the creation of various archives, along with pedagogical
concerns, would lead to the setting up of networks and cooperative work to transfer
knowledge. Bearing these issues in mind, the platform would have to correspond to
a specific design programme, and provide an effective means of establishing links
between people and facts: this underlying cultural heritage and a whole patrimony
of knowledge was to be shared and explored by the community from both a singular
and plural viewpoint. As part of the process of better understanding how such a
digital support would methodologically function, the authors chose to carry out an
analysis of several digital platforms, in order to learn about what was available and
understand their advantages and constraints, so as to present a viable solution for
“Anti-Amnesia”, which would be consistent with the objectives outlined. In doing
so, it was possible to retain the necessary content and those considered important to
facilitate the necessary learning to be outlined in this project which, beyond the situa-
tions identified above, sought to use a methodology focused on Design Thinking and
User Centred Design. Consequently, although the research is ongoing, it is under-
stood that there is a concern in this project, in several themes, to contribute towards
both its enhancement and a comprehensive view of a project in which the whole and
the parts are fundamental to its success.

Cemeteries are places of memory with particularly interesting cultural and
heritage features. They are witnesses of history, socio-cultural diversity and different
aesthetic paths. Besides its principal function as a necropolis, the cemetery has
become a unique and extremely complex place: a space where the collective memory
is often connected to particular ideologies.

In a work that remains a standard reference, the historian Philippe Ariès [1]
highlighted the evolution of mentalities in the face of death in Western Christianity,
which have presided over the construction of cemeteries as we know them today, with
pathways designed for visits. A city within a city, the cemetery reflects the urban
planning: it has an old core, extensions, pathways like streets, simple or monumental
constructions and architectural styles.

The essay entitled “Letters to Eternity: Typefaces of the Prazeres Cemetery” by
Gonçalo Falcão focuses on the Cemetery of Prazeres (literally meaning ‘Pleasures’)
inLisbon, Portugal, but introduces a different approachwhich is important for graphic
design studies. It is “exclusively concerned with the letters used to make inscriptions,
and, therefore, specifically typographic.”

Graves can be ‘loquacious’, and display quality information. They talk about
themselves, about us, yesterday and today. They also partly reproduce the socio-
economic order—in fact, we can easily see the emergence of class distinctions
between the various funerary monuments within the cemetery.

Falcão’s analysis is supported through “exploratory research” during three long
visits to the cemetery accompanied by the respective photographic survey. “Around
1000 photographs of the letters that seemed most relevant were collected”, which
allows us to see that the graphics of a text “are never casual facts, since they contribute
to the meaning of the text they convey.”
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In the cemeteries of Lisbon, some of the earliest epigraphed monuments (jazigos)
refer only to the placewhere theywere built [4] and, in general, the builder’s epigraph
was a form of advertising. This kind of promotion was highly effective and led to
the generalization of epigraphs in the 1860s (Idem).

Falcão notes how “decorative/commercial fonts are present and sometimes
mashed up in several styles and weights, in a strange typographic epitaph potpourri”.
This potpourri reveals the fragility of Portuguese visual culture, a major problem that
has been a constant in Portuguese graphic design history.

In the case study presented, we perceive that, at the end of the nineteenth century,
epigraphs began to include more information, leading to growing typographical
eclecticism with formal inconsistencies and construction errors.

Many of this new information reflects the value of the family whose polysemy
denotes “a visual translation of the spirit of the ‘family patriarch’ who builds patri-
mony, while the wife builds matrimony” thus reproducing the socio-economic order
of the living.

This is one of the avenues that the author leaves for future research. Falcão also
assertively considers that the cemeteries of Lisbon and Oporto are privileged places
for interesting lines of research, not only for graphic design, but from the viewpoint
of different approaches to Portuguese design history.

In another area, related to visual memory and the importance of its hermeneu-
tics, the article by Mariana de Almeida and Helena Barbosa entitled “Port Wine
Visual Communication: Traces of Posters from the Past in the Current Urban Envi-
ronment” focuses on an interpretation that connects past and present through the
visual rhetoric present in posters. In this analysis, the authors highlight the argu-
ments and graphic strategies related to what is generally considered the best-known
and most iconic Portuguese product, both nationally and internationally. To do this,
the approach focuses on the analysis of communicational features of three Port wine
brands in terms of graphic design, noting strategic convergences, both diachroni-
cally and synchronically. In parallel, they explore other media beyond posters, but
where, nevertheless, the design as a whole is still a ‘space’ for cultural mediation
between the respective Port wine companies and the public sphere. In this sense, the
authors establish relationships between the exclusivity of a product characteristic of a
geographical area in Portugal, together with ‘its path’ from its origin to the respective
cellars, and also the sale of Port wine and its graphic products, spread out in various
locations at the national level. This article also highlights situations of belonging
and the uniqueness of this territory, through the direct association of geographical
areas, mediated by iconographic representations that refer to the ‘experience’ of the
product; together with a whole argumentation that is not only part of this imag-
ined world, but also of a reality that is present in cities in various forms, in terms of
supports and types of artefacts. All the material culture generated around this product
is characterised by its denotative sense, but the visual communication seeks to exalt
a complete connotative component. It is mainly in this connotative context that the
article explains and presents examples of urban spaces that are transformed, present
through the inclusion of these types of rhetoric. It also explores the way different
brands have used and (re)use approaches to get close to the public, showing, on
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the one hand, few graphic changes over time. This is true of the Sandeman brand,
with the use of the male image “The Don”, or in the case of Porto Cruz, which has a
female figure with some similarities to the “The Don”. These show the importance of
symbols and of an entire visual strategy that has been consolidated over time, even-
tually becoming references, visible in the different reinterpretations conveyed by the
female figure in the “Porto Cruz” brand. In the case of the Ramos Pinto company,
the current representations have kept “The Kiss” intact, first presented in the 1929
poster, making it perhaps the most iconic image of this company. Consequently, it
can be seen that these three brands ended up crystallising and perpetuating in the
present images of the past, in order to reach and involve the coverage of memories
and emotions that, just like Port wine, have been embodied through the constant
exploration of values associated with culture, emotions and traditions. Indeed, if the
past, time and history are essential ingredients for the creation of a good Port wine,
the same happens with the brands that visually exalt these characteristics in their
contemporaneity.

Another issue that arises in this chapter concerns an urgent debate which places
design alongside the problem of gender equity. The lack of awareness regarding
the representational character of women in various contemporary fields is part of a
larger absence of women [2], among those responsible for these representations with
regards to the ‘asymmetrical’ nature of the world.

Society remains imbued by pervasive masculinity through deeply embedded epis-
temological and institutional phenomena. The question of equality and recognition
of women has been limited not on account of men’s ill will or women’s level of trust,
but due to the nature of institutional structures and the vision of reality they impose.

For this debate, we highlight the contribution of the ongoing research thesis
conducted by Antonia Sophia Hinz under the supervision of Flávio Almeida and
Anabela Couto, entitled “Representation BetweenWaves of Change, A Visual Anal-
ysis of the Advertisement of Female Surfers”, which focuses on how these women
athletes are displayed in various mainstream media that reflect issues of gender,
sexuality and objectification.

The circulation and exchange of experiences regarding women surfers have
revealed “that gender related power relations in surfing remain contradicting and
impugned”. The authors point out the situation experienced in 2016 by Silvana Lima,
“ranked one of the top ten women on the Australian Surfing Championship (ASP)
World Tour”, who was refused a sponsorship deal because she did not fit the require-
ments of the “heterosexy surfergirl” category (according to Georgina Roy’s study as
referenced in the essay).

With the fundamental aimof introducing the issueof online visual communication,
the article analyses various visual advertisements aimed at female surfers, with a
special focus on an advertising video released in 2013 by “the first brand in the
industry to design specifically and only for women”. Based on detailed observation
and description of the content, despite its intention to advertise a surfing contest,
the authors point out that, in fact, “0% of the video time showed surfing, while
46% of the time was spent focusing on an anonymous woman’s barely covered
backside”. The supposedly “anonymous woman was later identified as Stephanie
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Gilmore, seven times world champion surfer”. In our era of continuous scientific and
technological advancement, while being bound by daily digital communications,
voices were immediately and positively raised on Facebook and “critics claimed the
video was sexist and soft porn”.

Here is an inference that this ongoing study has already observed and involves
other research goals related to the “‘sexism,which is indicated by theAPADictionary
of Psychology to be discriminatory and prejudicial beliefs and practices directed
against one of the two sexes, usually women (…) associated with acceptance of
sex-role stereotypes”.

History that crosses sports, geographies, genders and races is being rewritten in
an increasingly broad register that condemns power relations, brings women athletes
out of the shadows and highlights successes in gender parity. This can only encourage
“a radical dialogue regarding the role that visual representation plays in addressing
this societal issue of gender portrayal in sports, particularly in surfing” as this study
is already establishing.

3 Final Considerations

After presenting these essays embodying the vast field of design research, we return
to our subject through the prism of its interaction with society throughout design
history and culture.

The economic models of each era, with their corresponding social attitudes, are
embodied in their design. The industrial age, by spurring the transition from the
artisanal artefact to the mass-produced object, generated as much fear as hope. It
was in reaction to these feelings that the major currents of the late nineteenth and
early twentieth centuries were formed, from the Arts and Crafts movement (with its
desire to safeguard artisanal know-how), to theDeustscher Werkbund modernism of
Peter Behrens and his disciple, Walter Gropius, the founder of the Bauhaus school.

Following the end of WorldWar II, the gradual dissolution of Universalist values,
combined with a period of strong economic growth, led to the confrontation between
the Germanic modernism of the Hochschule für Gestaltung Ulm and the American
Styling, which made design an ally of mass capitalism [5]. The last fifty years of the
twentieth century were marked by both manifestations of commitment rather than
excessively commercial behaviour.

Designers pursue the resolution of a given problem by understanding that artefacts
accumulate, fromproject to consumption,meanings and values. The circuit of culture
destabilizes the presumption of fixity; moreover history teaches us that the world is
composedof change, but that only byunderstanding the chain ofmemory and creating
from it is it possible to innovate.
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Port Wine Visual Communication:
Traces of Posters from the Past
in the Current Urban Environment

Mariana Almeida and Helena Barbosa

Abstract Port wine is one of the most famous national ambassadors in the world.
Its origin is local, but its reputation is global and benefits from exceptional conno-
tations. Although based on the attributes of wine, the visual commercial discourses
play an unavoidable role in the creation of a symbolic framework that reverberates
in the collective imagination both within and beyond borders. Since the XIX century
Port wine posters have been a tangible part of this phenomenon; they represent a
printed visual heritage, where the reality of the product is blended with commer-
cial argumentation. The impetus of graphic communication, as a business auxiliary
operational tool, has been developing alongside the sector itself, adapting to the
context of action and in a perspective of approaching the consumer market—of the
drink and,more recently, tourism.Based on a database of Port wine posters conceived
within the scope of a master investigation and on some selected photographic records
made during the course of the research, the article presents an observation exercise
that highlights recognizable visual references in the ‘traditional posters’ of the past
converted into more recent communication media that can be identified as ‘posters
of today’, found in Oporto and its surroundings. The main objective is to under-
stand how the Port wine communication transports and transforms its visual heritage
into other physical media, with focus on the Sandeman, Porto Cruz and Ramos Pinto
brands. Following this path, the article aims to contribute to the recognition of partic-
ular forms of expression in both traditional and present-day communication of Port
wine.
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Fig. 1 Poster, Dow’s.
Produce of Portugal. Cesar
Abbott. 1962. Lithography.
Empreza do Bolhão, Porto.
Packigrafica
collection/Mariana Almeida
digital collection [MA-dc]

1 Introduction

Vinho do Porto.

Vinho de Portugal.

E vai à nossa!

À nossa beira-mar…

(Carlos Paião, Vinho do Porto, 1983)

It is well known that Port wine is a Portuguese national emblem: Port wine is
a “produce of Portugal” (Fig. 1) and Portugal is “the wine country1” (Fig. 2). The

1 Since the ‘Estado Novo’ dictatorial regime (1933–1974)—in a moment of national exaltation of
the most intrinsic characteristics of the country, Portugal was announced as “The country of wine”.
An example of this is the poster conveyed by theWine National Council (Junta Nacional do Vinho).
It represents ‘Portugal wine districts’ all around the territory—mainland and islands—proclaiming
Portugal as a wine country in its entirety [2]. This idea has not ceased to be conveyed since it was
introduced into the official tourist propaganda that was produced, particularly between the 1930s
and 1960s.
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Fig. 2 Poster, Junta
Nacional do Vinho.
Portugal—Wine districts.
Mário Costa. 1958
(reprinting). Off-set, Artistas
Reunidos. Nationwide
distribution. Helena Barbosa
digital collection

recognition of Portugal’s winemaking vocation and the exceptionality of Port wine
makeboth synonymsof eachother andworthyofworldwide praise. This product rein-
forced throughout time its psychological performance and placement as ‘ambassador
of Portugal’ in the world.

The same wine has been traded for centuries, however, always evolving. “Fino,
generoso, de embarque, theFeitoria…Port at last” [5, p. 7]. The author lists the names
by which Port wine was and is known today. It thus points out that the contemporary
product has an extensive history and is the result of a combination of constant tense
efforts betweenmaintenance andprocessing, in order to continue to satisfy consumers
who are attentive to tradition and others who are thirsty for novelties.
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Fig. 3 Poster, Port Wine Institute. Portwein Export. Unknown author. c. 1937. Lithography. [s.l.].
MA-dc. Subtitle: Port wine expansion since the seventeenth century (…)

2 From a Local Origin to a ‘Global’ Reputation

Over time, Port wine has been promoted insistently by the different brands, without
neglecting the strategic interventions of the State, as an excellent export product with
high quality, income potential and traditional renown, linked to the territory. This
local product conquered the national market and the markets abroad (Fig. 3) and
even achieved a global reputation. It became an ex-libris of a city, of a region and
even referring to the national identity of the whole country.2

It is a unique productwith a shared genesis, whose preparation and ageing location
does not coincide with the production area or with its nominal origin. The wine is
produced in the Douro Demarcated Region (Fig. 4), and ages in Vila Nova de Gaia,
but it was Oporto, a historically dynamic town with a commercial vocation, that
baptized the certified wine (Fig. 5).

The city-based merchants made the wine known to the world, while modeling it
to satisfy what was initially a mainly British market. Concerning this relationship
with Oporto, Guichard wrote that, since then, “Port wine donates to the city (…)
disseminates from it—and for it—an extraordinarily valuable image (…) the wine
and the city have united their destinies in a way now inseparable to the world” [9,
p. 29] (Fig. 6).

It is true that, from the middle of the seventeenth century until the Second World
War (1939–1945), Port wine was the main provider of the Portuguese trade balance

2 Along with the Barcelos rooster.
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Fig. 4 Poster, Sandeman. Port wine and Douro region. Vinício Cruz. 1990. Off-set, Litografia
União, Vila Nova de Gaia. Sogrape Historical Archive/MA-dc

and so one of themost dynamic sectors of the Portuguese economy (Fig. 3). However,
today, with the diversification of the industrialization and tertiarization of the national
economy, the preponderance of the Port wine commercial performance has rela-
tivized. Thus, Port wine’s symbolic strength translates into a psychological impact
that goes far beyond its objectivity as bottled merchandise. As Guichard also said
“the simple beverage became an emblem of civilization; a food product became a
cultural pillar” [8, p. 39].

Port wine no longer has the preponderance of a dominant sector by the number of
jobs in the industry or the sales volume but maintains a symbolic dominance in the
city reinforced by homonymy.3 Its role has been reconverted and its potential widely
capitalized in the current context, which seeks to meet the demand for gastronomic
and touristic products. The versatility of Port wine is revealed, once again, in the
variety of offer that is organized around it.

3 In Portuguese, ‘Porto’ (city) and ‘Porto’ (wine) are called by the same word. In English, the terms
are still very close.
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Fig. 5 Poster, Grémio dos
Exportadores de Vinho do
Porto. Oporto the city that
gave name to Port wine.
Unknown author. 1953.
Off-set, Empreza do Bolhão,
Porto. Packigrafica
collection/MA-dc

3 Port Wine Visual Communication and Oporto Urban
Environment

Portugal (in general and the main cities in particular, such as Lisbon and Oporto) has
registered a growth in tourism, due to an investment in self promotion and the strategic
development of its potential, and benefits from the international acclaim in different
platforms. Corroborating the dynamics seen in the tourism sector in 2019, the country
received the Best European Tourist Destination award for the third consecutive time
at the World Travel Awards, an event that delivers the tourism awards equivalent to
the cinema Oscars [6].

The North region and Oporto have also been widely awarded and recognized for
their multipurpose tourism offer [12], in which the products associated or associable
with Port wine occupy a prominent place as one of the main attractions of the area.

There is a wide range of Port wine offerings: from hotels and restaurants of
excellence, to Douro river tours and cruises—at the river mouth or from there to
the vineyard valley—as well as the opportunities offered by Oporto and Gaia: the
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Fig. 6 Sketch. Port/Oporto.
The city [Clérigos tower] in
a bottle. Unknown author.
Ink on paper. ETP, Porto.
Packigrafica
collection/MA-dc

local shops and restaurants, the riverside area, the cellars (Fig. 7). A multifaceted
product, Port wine adapts to various target audiences. It is popularly accessible
and democratized, accompanies exquisite luxury or rises to utmost sophistication in
specialized wine tourism programs.

Its presence in the urban landscape is unsurpassable and contributes to urban
dynamics that are currently lived in Oporto and in Vila Nova de Gaia. It is possible to
find references to Port wine on the buildingwalls, in the traditional shopwindows and
the supermarket doors (Fig. 8), on the ground and fluvial transportation (buses, tuk-
tuks, tourist trains and rabelo boats), in the terraces, in the urban furniture (Fig. 9),
throughout the riverside landscape and surroundings.

These are examples of commercial discourses orchestrated by graphic design—
and today more supported by comprehensive marketing strategies—that have been
following the development of Port wine and increasing its promotion promising new
experiences (Figs. 7 and 9), or the same experience but with a new label image
(Fig. 8). Visual rhetoric plays a relevant role in the creation and maintenance of a
symbolic framework that pervades and renews itself in the collective imagination.
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Fig. 7 Picture. Sandeman cellars. Hostel & Suites+ Restaurant: ‘a new way to experience Porto’.
Vila Nova de Gaia. July 2017. Mariana Almeida personal archive [MA-pa]

Graphic resources, as auxiliary operational tools for companies, were adapted to
the context and developed with a view to approaching the consumer market. As a
tangible part of this phenomenon, the posters—design artefacts and cultural interface
objects—have played, at least since the nineteenth century, an important role in
the creation and dissemination of exalting messages about Port wine, conveying
commercial narratives.

An interpretative study was carried out on the narratives of Port wine posters,
based on a collection of “traditional posters” dating from the end of the nineteenth
century to the beginning of the twenty-first century.

It was found that, as printed graphic material, the posters embody a significant
part of the visual heritage related to this product, where the reality of wine is blended
with the artificiality of commercial argumentation. Thus, they are repositories of
references and a semantic source of their own [1].

It should be noted that, according to Barbosa, a ‘traditional poster’ is one that
“usually does not raise so many doubts as to its classification as an object; it is that
poster whose definition is intuitively recognized and is associated with the paper
medium”. Therefore, it is justified that the Port wine posters analyzed—printed in
various formats, on paper or similar, of static exhibition in public space (indoors and
outdoors)—were understood as ‘traditional posters’.

Despite the taxonomic proposal adopted denouncing a chronological character
through the designation of each typology, Barbosa emphasizes “the existence of
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Fig. 8 Picture. Supermarket entrance. Matosinhos. December 2018. MA-pa

these ‘various types of posters’ simultaneously” (2011, p. 137), and the very delim-
itation of typologies does not aim to deny the association with other artefacts identi-
fied by semantically close terms of poster, nor eliminate “the coexistence that their
simultaneity fortunately expressed” (2011, p. 137).

From the paradigm changes from technological and advertising formulas evolu-
tion, results what is considered the ‘poster of today’. In this context, ‘poster of
today’ is one that results from “constant metamorphoses, which have gone beyond
its ‘traditional’ nature and implied significant changes” (2011, p. 140).

It is these significant changes that underlie the different typologies. Therefore,
Moles made this synthesis of the poster’s trajectory, referring to striking aspects of
its evolution: “in general, the poster that came out of the edict, then of the black and
white, then activated and illuminated, for reasons of attraction, will tend to become
a place where the fixed image and the animated image are intermingled (…)” [11,
pp. 248–250].
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Fig. 9 Picture. Calém cellars MUPI. Porto. July 2017. MA-pa

In terms of chronology, Barbosa considers that the ‘poster of today’ does not
refer to the end of the last century or to the beginning of the present, but “it emerged
during the twentieth century, and distinguished itself (…)” (2011, p. 141). Due to
the need to adapt the poster to new circumstances, this type is characterized by the
combination of “technologically available hypotheses, which allow large formats, to
be illuminated, in motion, to be three-dimensional, interactive” (2011, p. 140).

It is in this border area that this article is focused, between the Port wine ‘tradi-
tional poster’ and the ‘posters of today’. Using the artefacts gathered in the database,
conceived within the scope of the investigation, it is now proposed to carry out a
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comparative observation exercise. The aim is to highlight recognizable visual refer-
ences in the ‘traditional posters’ of the past reconverted into more recent communi-
cation supports that can be identified as ‘posters of today’, found in Oporto and its
surroundings, through the observation of informal photographic recordsmade during
the research.

Through the photographs taken, one can perceive the ability to adapt to ‘new’
situations that make the poster a metamorphosing object, capable of transforming
itself as many times as necessary to effectively respond to the communication goals
for the public sphere. The ‘actuality’ does not, therefore, dispense the mixture with
the ‘traditional’, for what is offered to the posters exposed in the public spaces,
the possibility of, in large scale and/or in movement, to be present, for instance, in
façades, walls, fences, sliding doors, transport vehicles or in proper structures of
urban furniture.

So, the goal is to understand how the Port wine communication transports and
transforms its visual heritage into other physical advertisement materials that can be
recognizable as posters considering the ‘poster of today’ taxonomic designation.

4 Sandeman, Porto Cruz and Ramos Pinto: The Power
of Visual References

In the photographic sample, Sandeman, Porto Cruz and Ramos Pinto are the main
brands represented, although some images related to brands such as Ferreira, Offley,
Rainha Santa, Real Companhia Velha and Calém were recorded. Next, observing the
photos, the appropriation (in whole or in part) of the visual references is highlighted
through a comparative study between the database ‘traditional posters’ and their
alteration into other visual materials.

Dating back to 1928, it is the poster by Scottish artist George Massiot Brown
(1881-?) that would define and guide Sandeman’s visual identity in the future.
More than a recurring visual resource, this silhouette constitutes a true brand image
(Fig. 10).

In this poster, on an abstract background, the artist drew a black masculine figure
of which one can only perceive the silhouette, dressed in the Coimbra students black
cape and the sombrero, popular in the Andalusia region. The high reference potential
of the pieces of Portuguese and Spanish clothing together with the presence of the
calyx, promotes the perennial association, succinctly supported by the text, between
Sandeman and the Iberian wines it sells (Port and Xerry).

Only the contours of the character can be perceived, at first somewhat rigid. Then
one notices the hand in which a glass of Port or Sherry stands out. The gesture
contains just the sketch of what might be a shy toast, but still is a polite “greeting to
all of us, consumers, appreciators, little by little educated in the cult of the beautiful
and the good” Port wine [8, p. 148].
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Fig. 10 Poster. Sandeman.
The Don. George Massiot
Brown. 1928. Lithography.
Sogrape Historical
Archive/MA-dc

In 1930, this image debuted in the press, even before being integrated into the
company’s labels and becomingone of the best-known logos of thewine andbeverage
industry in general. In the campaign for a new wine, the ‘Dry Don’, in 1935, the
character acquires the name by which he is still known today—Don Sandeman.

Since 1935, this iconic silhouette of simple cut, quickly assumed unquestionable
protagonism in the brand’s communication, namely in the posters. It evokes an aura
of mystery, underlined by the enigmatic black connotation, which stands out over
the ochres and the yellow of the original background.

Both colours, black and yellow, became part of the brand’s main chromatic palette
of its visual identity (Fig. 11). The brevity of the text togetherwith the systematization
of colours and shapes are visible on posters and other communication pieces that
show the Don by the river or even by the sea (Figs. 12 and 13).

Examples from the 1990s already reveal the intervention of digital tools, not
only in the text font, but also in Don’s own image, in which some suggestive lines of
volume, shadow games and overlays begin to appear. The background loses ‘texture’
and is flattened out into a solid color area (Fig. 11).

The mural painted on a riverside façade is a faithful copy of this poster (although
the painted name is highlighted by a yellow ‘shadow’) (Fig. 12). It is a painting
executed in a highly visible place. Standing by Douro river, on the Oporto side, it
pairs with the Don on the other side, in the Sandeman’s cellar building (Fig. 7).
Whether the observer is on Gaia’s or Oporto’s side, there will be a Don on a large
scale in sight, a reminder that this is Port wine territory.
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Fig. 11 Poster. Sandeman.
The Don. Unknown author.
c. Anos 90. Off-set. Sogrape
Historical Archive/MA-dc

From known later artefacts, the figure has been further worked on and retouched,
sometimes even acquiring a convivial character when it appears accompanied by a
slender female silhouette (Fig. 17).

In the 2005 poster series the palette diversifies. The backgrounds—blue (Fig. 14),
gold, bordeaux and green -, illuminated by a clipping light, acquire shades depending
on the narrative in the version presented. The glass displayed on the blue poster is
replaced in other versions by objects, directly or indirectly, linked to the enjoy-
ment of wine and life, which reinforce Don’s character as the protagonist of power
and seduction games. The key-phrase is as suggestive as the images: “Famous for
pleasure”.

An advertising panel displayed by the escalators at Oporto Airport Arrivals has
been occupied by Sandeman images for several years. A photographic record from
2013 presents an image that shares the concepts of Don Sandeman’s association
with Port wine and pleasure. The juxtaposition of the two images illuminated by a
light projected towards the viewer suggests a parallelism between the vertical dark
silhouette of the Don and a Port wine bottle surrounded by cheese—an exceptional
accompaniment to this drink. The phrase “the pleasures of Porto” closes the idea
(Fig. 15).

Since the 2005 posters, Don’s silhouette acquires more apparent three-
dimensionality through the movement given to the cape. However, the static and
mysterious Don’s character does not change significantly, since the face is never
revealed. A ‘humanization’ process has been giving the character other contours and
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Fig. 12 Picture. Sandeman painted wall. Porto by the river. 2012. MA-pa

volumes. Since its creation, mystery and sensuality remain concentrated on this icon,
which has already survived far beyond its first public appearance.

The 2015 panel presents an image that departs from the previous images, main-
taining the slogan. This poster is composed of several photographs, in which various
Port wine spaces are combined. Visual rhetoric is based on a cumulative juxtaposi-
tion of meanings aimed at enhancing the product’s origin. The image is an invitation
to experience “the pleasure of Port wine” on the spot: in the Douro vineyard and in
Gaia cellars. Notice, however, how Don’s black silhouette also appears framed by a
mandorla of golden light (Fig. 16).

In the most recent Sandeman panel, the composition focuses again on photog-
raphy, with digital retouching and vector drawing to introduce the text and framing
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Fig. 13 Picture. Sandeman wind shield. Agudela beach, Leça da Palmeira. August 2017. MA-pa

the product on a yellow background, referring to corporate colours. The photograph
is staged; it looks like a scene of a black and white film (Fig. 18). In the picture Don
no longer wears a cape but an overcoat and the sombrero is now a more conven-
tional brimmed hat. The text seems to represent the speech of the suggestive female
who addresses the Don when he enters the bar and catches the attention of those
present. The interaction recalls Sakura Satoshi’s posters, in which Don appears in
the company of a woman in an evening dress with a very similar silhouette (Fig. 17).
In these images, without any other support, it is up to the observer to imagine the
dialogue through the visual clues at his disposal. The contours mystery intensifies
the sensuality of the images.

As a central figure in the communication of the company’s brand image, the char-
acterization evolved, without—between rhetorical advances and setbacks—losing
the characteristics that turned Don into an unmistakable icon.

Don Sandeman, a striking male character in Port wine communication, finds in
The Woman in Black, of the Porto Cruz brand, a female parallel. This woman’s
figure concentrates references to the iconography of Portuguese folklore4 and to the
traditional figure of theFado singer. The brand hasmade this character the protagonist
of itsmarketing campaigns, especially for the Frenchmarket. This aesthetics has been
reinvented over time, reflecting on the posters.

4 There are references to the black clothes of the women of Nazaré and to the accessories (such as
the basket) of the traditional fish sellers (varinas).
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Fig. 14 Picture. Sandeman
poster on the street. 2005
campaign. 2017. MA-pa

In the characterization of this Woman in Black, the dress and shawl that surround
the body and hide the face stand out. LikeDon’s her face is never completely revealed:
this way the respective mysterious auras are preserved.

Demonstrating a strategic vision and concern with conceptual coherence, the
communication follows the motto “Pays où le noir est couleur”, which defines
Portugal as the country where black is colourful. The same slogan has been repeated
for about 30 years, in compositions based on contrasts between the background and
the figure, between the bright colours and the black of the silhouette.

There is, however, an evolutionary path on the posters. Several campaigns with
different scenarios are known, which have been progressively tending towards the
abstract. Variations of the same concept have been used, without drastically devi-
ating from the original principles. This ensures the coordination of the brand image,
expanding its symbolic potential.

In the Oporto, Woman in Black was photographed at various times on advertising
media such as terrace tables (Figs. 21 and 22), tourist buses (Fig. 24) and rabelo
boats (Fig. 25), referring to the posters.



Port Wine Visual Communication: Traces of Posters from the Past … 347

Fig. 15 Picture. Sandeman advertisement. Arrivals, Sá Carneiro Airport, Porto. September 2013.
MA-pa

In an approach that combines photography with vector drawing, terrace tables
show the Woman in Black with a basket of small pumpkins balanced on her head, as
can be seen also in Fig. 20. The poster produced is exclusively photographic, with
a brand reference at the top of the image through a label detail. However, on square
tables, the image that appears is digitally stylized, in a transition to backgrounds
based on vector experiments.

The character’s pose is replicated from the poster. The fringes of the shawl flutter
behind the thin silhouette and her right hand is resting on the side of her protruding
hip. The pattern of Portuguese tiles reference (Fig. 21) is not a debut in the brand’s
campaigns. In a 1996 poster, the Woman in Black is photographed in front of a blue
and white panel with a basket of yellow flowers (Fig. 19).

Notice how the colour scheme in these cases emphasizes the contrast between
black, blue, white and yellow. These are intense colours that the brand often uses
in its compositions. The wine bottle presence is mandatory, usually introduced as a
miniature superimposed on the image.

More recently, a campaign (c. 2010) features a variation of the original sentence.
The poster series, with a different colour range corresponding to each variety of
Port—white, tawny (Fig. 23) and rosé—has the slogan “Toutes les couleurs du
Porto”—“All colours of Port”.
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Fig. 16 Picture. Sandeman advertisement. Arrivals, Sá Carneiro Airport, Porto. September 2015.
MA-pa

Slightly modified in the layout of its elements, the poster image was printed in
vinyl and applied to the rear of a bus (Fig. 24). Note the placement of the glass and
the bottle, as well as the displacement of the brand with the rearranged lettering.
Thus, the image travelled the Oporto streets on tourist routes. In this way it gained
visibility, not only for scale reasons, but also for the possibilities of travelling in the
public space, on privileged routes.

In turn, the transformation of ancient rabelo boats into a kind of floating advertsign
outdoor is impossible to ignore. In this situation, the poster’s image is adapted to
the horizontal and more compact format (Fig. 25). Therefore, the female silhouette
is cut at the waist and the bottle/cup appears on the bottom line, resulting in a more
concentrated composition, with the brand occupying the upper right corner.

As shown in Fig. 25, it is increasingly common to place billboards on the cabin of
boats. It was noticed that the boats could be capitalized on tourism and their potential
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Fig. 17 Poster. Sandeman.
As rich as your imagination.
Sakura Satoshi. c. 1990.
Off-set. Sogrape Historical
Archive / MA-dc

monetized through the visibility of their surfaces and the attraction they naturally
raise. This strategy also represents a functional reconversion of what is a vestige of
a craft closely related to the Douro tradition.

The boats, parked in the Gaia riverside area or going up and down the river on
tours through the bridges area, make up a landscape, perfect to be spread around
the world as an element of Port wine identity. The rabelo boat is a Douro ex-libris.
A retired collaborator of Douro prosperity has risen above its operational status,
incorporating itself into the riverside landscape and, like the Douro River itself, into
the image vocabulary of Port wine.

In Portugal, since the 1980s, new urban furniture was introduced for the presenta-
tion of posters in public spaces, which allowed for movement (when motorised) and
backlighting of posters (Barbosa, 2011, p. 445). These are, for example, MUPI (the
French acronym forMobilier Urbain Pour Information) adopted in Portugal with the
same acronym, in direct translation. The posters are thus displayed in conditions that
safeguard their outdoor public exposure, night visibility and the prolonged integrity
of the object (Barbosa 2011, p. 141). The name of the media is confused with the
name of the graphic piece. So, the posters with the appropriate format for placement
on this equipment can be also called MUPI (Fig. 9 and 26).
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Fig. 18 Picture. Sandeman advertisement. Arrivals, Sá Carneiro Airport, Porto. December 2018.
MA-pa

Porto Cruz campaigns have been appearing annually in MUPIs, especially at
Christmas time, when Port wine is frequently offered as a gift. In recent years, since
2013, an image has been repeated (Fig. 26). The composition of this photographic
image does not change significantly compared to others of the same brand. The
conceptual line followed predominates in the essence of the image and the slogan
returns ‘to the original’. The female figure, in her pose appears in a ‘non-place’,
framed by a scenery of coloured cloths. The huge purple flowers basket that she
carries on her head refers curiously to the poster that shows a branch with flowers of
the same colour falling on a yellow wall (Fig. 20).

In high visibility outdoor locations, in addition to the MUPIs, large-format paper
or canvas prints are placed on specially designed metal structures, with a variable
area of a few square metres (Fig. 28).
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Fig. 19 Poster. Porto Cruz.
Pays où le noir est couleur.
Unknown author. 1996.
Off-set. Porto Cruz digital
collection/MA-dc

These posters are usually called billboards our ‘outdoors’. More recently, giant
bright screens have been implemented. They make the same space profitable
by displaying several digital advertisements, with still or animated images, in a
timed sequence (Fig. 27). In this case too, the adaptation to the horizontal format
conditioned the image layout to a structure close to that observed in Fig. 25.

It should be noted that the most recent posters comply with the legal obligation
to call for moderation and responsibility for consumption. This speech component
was introduced under European legislation on alcoholic beverages. It is a discursive
aspect that is added to the ‘today’s’ Port wine commercial message.

Don and the Woman in Black are successful cases of coordinated communication
strategies that focus on updating their visual discourse while maintaining a cohesive
conceptual line around their main character. However, they seem to follow opposite
paths: while Don humanizes himself, the Woman body tends towards the abstraction
of a silhouette.

The public is not disappointed by the conscious and systematic campaigns
updates: neither those who react better to the renewal of the advertising message
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Fig. 20 Poster. Porto Cruz.
Mulher de Negro. Unknown
author. 2000. Off-set. Porto
Cruz digital
collection/MA-dc

nor those who favour stability and nostalgia for a past known and integrated into the
collective imagination.

Another resounding success example is the image conveyed by Ramos Pinto:
The Kiss (Fig. 29), by the French illustrator René Vincent (1879–1936). In this
1929 poster, “eroticism is limited to kissing, or rather, to preparing the kiss” [8,
p. 58], which gave the work its name. On a black background, the gesture appears
in anticipation on the two characters’ lips but is forever interrupted by an interposed
Port wine glass raised by a “playful cupid” [7].

In the image composition, woman and man converge simultaneously for each
other: two profile heads “of a brilliantined young man with a sports collar and of a
youngwomanwith ‘garçonne’ haircut (1981, [p.s.]). It is the glass raised by the cupid
that separates them, the wine glass that gets in the way as an obstacle to the kiss. The
glass thus becomes a metaphor for the thirst for one’s own passion, untouched and
intoxicating. There is a latent expectation of mutual fruition, because the benefit of
the wine pleasures is imagined to be shared by both.

Because “in advertising, suggestion is much more powerful than consummation,
eroticism is infinitely more commercial than realism” [10, p. 25], this kiss—which
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Fig. 21 Picture. Terrace table. Ribeira, Oporto. February 2012. MA-pa

Fig. 22 Picture. Terrace table. Ribeira, Oporto. February 2012. MA-pa
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Fig. 23 Poster. Porto Cruz.
Toutes les couleurs du Porto.
Unknown author. 2010.
Off-set. Porto Cruz digital
collection/MA-dc

was never exchanged—perpetuates in the image. The narrative of this poster remains
suspended, suggestive, fascinating in its simplicity, widely disseminated and used by
the Brand in its communication (Figs. 32 and 34), in merchandising objects (Fig. 30)
and advertising (Figs. 28, 31 and 33).

The small colour palette is sober but striking: black, white, red and yellow. Also,
a compositional balance was achieved through the proportion and arrangement of
the various elements. The economy of this poster’s compositional resources makes
its figures easily detachable for application in the various supports due to the flat
neutral background on which they were originally created (Figs. 30 and 34).

The text of the poster does not reveal evidently persuasive content; it is brief and
informative: it mentions the product ‘Port’ and mentions the Ramos Pinto brand.
Figures 28 and 33 alone show the Ramos Pinto signet associated with this image,
perhaps because it is, by itself, already a symbol of Ramos Pinto branding.

The outdoor (Fig. 28) is the piece that brings together Ramos Pinto identity
elements: the signet with the cavalry motto “in hoc signo vinces”—“for this sign
you shall conquer”, the Kiss characters and yet a schematized representation of the
company peculiar yellow headquarters building.
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Fig. 24 Picture. Vinyl applied to the rear of a bus, Porto Cruz. Clérigos, Porto. October 2015.
MA-pa

Fig. 25 Picture. rabelo boat advertising panel. Porto Cruz. Ribeira, Porto. December 2014. MA-pa
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Fig. 26 Picture. Porto Cruz
mupi. Matosinhos, Metro
station. December 2014.
MA-pa

The banner (Fig. 31) introduces a novelty to graphics. The horizontal band, quite
narrow, features a linear digital gradient from bordeaux to matt black, innovating
when it comes to the use of the original smooth black.

From left to right appears ‘the love triangle’, the brand’s name and the trilingual
directions of how to get to the cellars. Another aspect that distinguishes this compo-
sition from the poster is the blur introduced around the characters contained in a
silhouette that can be a bottle of wine (which by its outline looks more like table
wine than Port5). The cupid, due to the proportions of the banner, is cut at the waist
line, a feature that we have already seen to be used in adaptations of Porto Cruz
posters to horizontal formats.

Even so, in the diversity of media in which this triad of characters is represented,
the integrity of the original drawing is preserved, although digital retouching is
evident in softening features, while the text undergoes frequent changes.

Focusing on the same image, Ramos Pinto has been launching an annual compe-
tition: The Kiss Contest. Outside its Gaia’s headquarters a large panel was placed
with the image of the poster The Kiss, in which the faces of the characters appear

5 Barata et al. [4].
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Fig. 27 Picture. Luminous display with Porto Cruz advertising. HighwayOporto-Lisbon. February
2017. MA-pa

Fig. 28 Picture. Ramos Pinto outdoor. Infante street, Porto. January 2012. MA-pa
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Fig. 29 Poster. Ramos
Pinto. The Kiss. René
Vincent. 1929. Litografia.
Vercasson, Paris. Douro
Museum collection/MA-dc

cut out (Fig. 33). Through social networks, visitors are invited to place themselves
behind the panel, have themselves photographed, publish the result on the company’s
official page and obtain the highest number of ‘likes’, so that, annually, a prize is
awarded to the winners.

Through this panel, the man and woman can be anyone standing behind it
assuming their place to share this Port wine kiss. This initiative promotes interactivity
between visitors, the brand and its most famous image, leading to the dissemination
of that interaction results.

The Kiss, and other posters by Ramos Pinto, exemplify how “old posters (…)
continue stubbornly to sell the image of Port wine” [10, p. 17]. Regarding this
company communication, the authors consider that “(…) because of an unusual
commercial strategy that one hundred years later manages to keep up to date, the firm
Ramos Pinto has not had much need to renew itself in this area” (2001, pp. 16–17).

The same happens to posters created by Jean d’Ylen (1886–1938) for Sandeman at
the endof the 1920s, still reproduced and sold as souvenirs in theCellar shop (Fig. 35),
or to other Rainha Santa and Amadeu posters, available in notebook format at gift
shops (Fig. 36). The reuse of all these posters, evenof already extinct brands, provokes
a graphic revival that coexists with manifestations of the more contemporary image
of the product.
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Fig. 30 Picture.
Merchandising and shopping
bags. Ramos Pinto cellars
shop, Gaia. December 2018.
MA-pa

5 Final Remarks

In the wine itself resides an organoleptic memory that is articulated between fidelity
to a successful past and an impetus of auspicious reinvention for internal and external
enjoyment and dissemination.

As the results in advertising are not perennial, the commercial poster has been
following and obeying the requirements of each time. As part of its communication
exercise to the public sphere, the poster remains in transformation: not only because
visual rhetoric codes are changing, but also because of the change in the technological
and cultural factors involved.

The communication by the Port wine poster demonstrated, in the course of the
studied spectrum, a general trend, regardless of the brands, towards a product reality
sublimation, producing a kind of timeless myth that insists on qualities as arguments:
exclusive origin, authenticity, subtlety or exuberance, elegance, charm, temptation,
abundance, distinction, uniqueness, refinement, to give just a few examples.

A symbol—or a set of them—condenses and conveys a favourable message about
the product and its context or simply reminds of its existence, giving the set of
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Fig. 31 Picture. Outdoor banner with directions to Ramos Pinto cellars. Ribeira, Gaia. February
2012. MA-pa

artefacts a sense of belonging to a specific brand sphere and, in a broad sense, to the
significant Port wine universe.

By exploring posters’ visual heritage and their transformation into other objects
functionally close to the ‘traditional poster’, it was found that visual references
relating to each brand are identifiable over time and remain in display in the public
space. In the three selected cases, all detectable in the street, narrative lines adopted
consistently over time were noted.

Several communication objects were identified that can be associated in close
complementarity with the purpose of achieving good commercial results. Themarket
is competitive and aims to sell more than just the drink: it is the whole Port wine
universe that is increasingly available to be enjoyed by the curious onlookers and by
the loyal connoisseurs.

This exercise showed that Port wine communication does not easily dissociate
itself from first half of the twentieth century images, although adaptations are being
made to the ‘classic’ images and new ones are being implanted in the collective
imagination that Port wine continues to inspire.

Perhaps because it is a product closely related to ‘time’ and ‘history’, the perpetua-
tion of the ‘timeless tradition’ reveals a need to insist on the images of success guaran-
teed by its past. Thus, somebrands strategically seek to carry an image/narrative of the
past, reintroducing into the public space an interpreted version attending to the present
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Fig. 32 Picture. Information
sign. Ramos Pinto cellars
entrance, Gaia. December
2018. MA-pa

needs, without wasting the status that these references have already acquired. This
is the value of the memory that Port wine distils between tradition and innovation.
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Fig. 33 The kiss panel board. Ramos Pinto cellars entrance, Gaia. December 2018. MA-pa

Fig. 34 Picture. Ramos Pinto brand flag. Ribeira, Gaia. December 2018. MA-pa
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Fig. 35 Picture. Poster reproduction for sale at the Sandeman’s cellar store. Vila Nova de Gaia.
February 2012. MA-pa

Fig. 36 Picture. Port wine posters reproduced in notebooks. Souvenir shop. July 2017. MA-pa
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Representation Between Waves
of Change: A Visual Analysis
of the Advertisement of Female Surfers

Antonia Sophia Hinz, Flávio Almeida, and Anabela Couto

Abstract This paper is concerned with the way in which females who surf are
displayed in mainstream media channels and are experiencing issues of gender,
sexuality and objectification. In particular, the article is based on the analyses of
an advertisement video released by ROXY, the first brand in the industry to design
specifically and only for women, in 2013. The video was chosen due to the remark-
able number of responses it caused throughout the online female surfing communi-
ties and other media channels. The analysis was established with knowledge from
visual culture, image analysis and feminist issues and is based on qualitative aspects
taking into consideration the technical and visual grammar of moving images. The
methods used are based on specialized literature on film and image analysis. It was
found that the video, which advertises a surf competition for women by depicting
Stephanie Gilmore, seven times world surfing champion, showed strong heteronor-
mative bias in the visual narrative construction as well as in the depiction of the
surfer. Considering the cultural background of surfing, this result is not surprising
yet highly relevant.Womenmake up about half of the clientele at surf schools and are
a particularly pronounced factor in the growth of the sport, also concerning consump-
tion and visibility worldwide these days. However, since the original “surf- hype”
swept across the United States in the 1950s and 1960s, the culture has been shaped
by heteronormative and sexist narratives of gender and sexuality, with the strong
image of the male surfer underlining the patriarchal American masculinity. By the
1980s, occurrences of sexism began to develop into a widespread cultural stance
against women in the surf. By denying female surfers subjectivities through sexual
objectification, and the ‘symbolic annihilation’ of women as active surfers, women
were positioned as “objects” and “subjects” within the surfing culture. The topic has
since remained unsettled and ambivalent, complicated by the trajectories of modern
rationality, postmodernity and commodification. The topic remains relevant as an
example of a new “lifestyle” sport, which will soon be part of the Olympic games
and possibly continue grow exponentially. This long paper demonstrates, that gender
related power relations in surfing remain contradicting and impugned. It therefore
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encourages a radical dialogue regarding the role that visual representation plays in
addressing this societal issue of gender portrayal in sports, particularly in surfing,
and demands a powerful and potentially feminist way of re-interpreting the female
surfer.

Keywords Surfing · Feminism · Visual representation · Visual culture · Sexism

1 Introduction

Houston, 1973.Twenty-nine-year-oldBillie JeanKing, sitting on aplushypinkpalan-
quin, is carried into the Astrodome towards what is nowadays commonly referred to
as “the battle of the sexes”. A historic tennis match between her and Bobby Riggs,
which became a symbolic milestone in gender equality in sports. When Billie Jean
King won the match, she not only proved to an audience of approximately ninety
million people worldwide, that women are able to play tennis just as good as men,
but she also achieved a breakthrough for equal pay and media coverage for female
athletes.

Fast forward to 2019 and one might assume that during the past 46 years the
issue of gender inequality and heterosexism in sports should be resolved. However,
when Georgina Roy from the University of Brighton investigated “Feminism in New
Sporting Spaces: Gender, Subjectivity and the Female Surfer in Britain” in 2013,
she found that “surfing still has strong links to standards of white heteronorma-
tivity, and the heterosexy image of the “surfer girl” is a central aspect of surfing’s
commercial mainstream” [15]. In 2016, a female surfer who did not fit Roys descrip-
tion of the “heterosexy surfergirl” was refused sponsorship for not being attractive
enough. Silvana Lima, ranked one of the top ten women on the Australian Surfing
Championship (ASP) World Tour, stated the she is “‘not a babe… (but) a surfer”
and argued that women were “excluded” and “disposable” to sponsors [3]. As a
response, brand strategist Rob Frankel reassured Lima that “in the era of Photoshop
and in the hands of skilled art directors, (she) has the basics to be more than pretty
enough” [10]. This example illustrates, how the surf culture still limits and objectifies
women today, despite womenmaking up about half of the clientele at surf schools [5]
and are a particularly pronounced factor in the growth of the sport, also concerning
consumption and visibility across forms of popular culture worldwide [7].

On the other hand, several surf brands started female targeting sub-brands and the
World Surf League (WSL), organizer of the World Surf Championships, celebrated
equal price money for men and women in 2019 [22]. Silvana Lima eventually did get
sponsorship, and in 2018 became the world’s first female athlete to be sponsored by
a crypto currency [8]. Other successful professional female surfers such as Carissa
Moore and TylerWright who also do not fit in the previouslymentioned stereotypical
image of the heterosexy surfer girl, have received full support by the industry and top
of theWorld Tour according to the interviewwith an anonymousmarketing executive
of a large surf brand, which was published in STABmagazine in 2016 [17]. However,
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despite this acclaimed “progression” of the sport, the topic remains unsettled and
ambivalent, complicated by the trajectories of modern rationality, postmodernity
and commodification [15], which provokes interest in the current situation of visual
online communication of relevant surf brands.

Ultimately, the advertisement of female surfers is discussed in this article as an
example of a new “lifestyle” sport, a category of sports which has exponentially
grown since the 1990s [6]. The sport will be included in the 2020 Summer Olympics
and its surrounding lifestyle image is used across several marketing campaigns of
other industries. Therefore, the topic of gender inequality, sexism and heteronorma-
tive objectification of female athletes in surfing is considered highly relevant and has
been further investigated throughout this article.

2 Methodology

To clarify the direction of this article and to choose the most appropriate research
strategy, data collection and analysis techniques, Saunders et al. suggests formu-
lating the starting point of the research by deciding on a research topic and objectives
through a clearly defined research question. Additionally, it needs to be considered
whether the time frame, financial recourses and necessary research skills are avail-
able. Finally, the topic also has to fit the specifications and meet the standards set by
the examining institution (2016).

Therefore, themethodology states the research objective, central research question
and sub questions as well as the hypothesis, theoretical framework and limitations
for this work.

Following these directions, this article’s main objective is to introduce the prob-
lematic of visual online communication of relevant surf brands displaying female
athletes by briefly analyzing key features of visual advertisements of surf brands
aimed at a female audience.

With this main objective in mind and considering the actual state of sexism in
contemporary society and research done previously, the key features of visual adver-
tisements of surf brands aimed at a female audience are questioned by this research.
According to the introduction, the hypothesis is that the advertisement of female
surfers is currently still influenced by a heteronormative and sexist narrative.

To gather the information necessary for this matter, the following theoretical
framework has been applied. Firstly, relevant surf brands have been defined through
a literature review. Secondly, to analyze a previous advertisement for female surfers
in detail, the DAIJ model by Edmund Feldman has been used. The specific video has
been chosen due to its popularity and the impact it caused on the surfing community.
To investigate whether a heteronormative and sexist narrative was apparent, both of
these abstract concepts have been operationalized and measurement entities were
introduced. Finally, three visual examples of relevant surf brands’ online commu-
nication have been selected due to their relevance to briefly consider the strategies
of surf brands in terms of the current visual advertising online. The examples have
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been selected according to them being the main landing pages of the relevant surf
brands for the “equipment” section, hence a first impression and indicator of the
brands current visual advertising online. Due to the limited length of this paper and
the academic expectations set by the institution, only a very limited sample of visual
online communication by surf brands has been considered. This amplifies the possi-
bility of bias and an unrepresentative impression of visual advertisements of surf
brands aimed at a female audience.

3 Relevant Surf Brands

In 2016, Andrew T. Warren, researcher and lecturer at the University of Wollongong
in Australia, identified the three biggest surf brands to be Billabong, Quicksilver and
RipCurl [20].He came to this conclusion through analyzing the companies’ revenues,
asset write-downs and earnings while investigating subcultural enterprises, brand
value, and limits to financialized growth. All “big three” brands were established
in the 1970s during which the surf hype swept across California and Australia. The
founders were avid surfers themselves, which helped promoting their brands within
the subculture and also across it’s boarders. Their gear and clothing represented laid-
back, counter cultural values which equally appealed to surfers and non-surfers at
the time [20]. However, as the companies expanded rapidly, they began to estrange
themselves from the rebellious youth culture which were their core consumers. Since
2013, the brands attempt to reconnect with their origins through several marketing
initiatives, sponsorships and reference to their original roots [20]. Meanwhile, the
Californian brand Volcom entered the market in 1991 and grew rapidly through the
slogan “YouthAgainst Establishment” in 2001.After being acquired for $607million
by French luxury group Kering S.A. in 2011, Volcom quickly outperformed the “big
three” with a sales growth of 19% during the first half of 2013 [20]. However, as
Volcom is mainly focusing on the fashion industry and does not produce a consider-
able amount of surf gear in form of wetsuits, boards or other equipment, the brand
has been disregarded for this research, which leaves the relevant surf companies
investigated to be Billabong, Quicksilver and Rip Curl.

4 Video Analysis

A starting point for this research was a video released by Quiksilvers female sub-
brand ROXY in 2013, which advertised the professional female surfing contest
“Roxy Biarritz Pro”. To understand the impact of the video, the DAIJ model by
Edmund Feldman has been applied. The model is based on a detailed observation
and description of the content, before interpreting the motivation and evaluating
relevant variables for the construction of a critical judgment.

To better understand the advertising, a detailed description of the script and the
visual narrative created for the event has been laid out as follows:
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Capturing the first rays of sunlight, the camera pans slowly across the shore of
Biarritz in France. Waves crash softly on the golden colored sand while the beach
promenade seems to be still asleep at such an early hour. The scenery is accompanied
by the sound of a song by Flume called “Sleepless”, which plays as the only audio
throughout the entire video.

In the next scene, the body of a woman only covered by a pair of silk teal knickers
appears laying in between soft white bedsheets. On the wooden bedside table in
the foreground an alarm seems to wake her up. The camera shows the woman from
another angle, a close up looking over her right shoulder, catching a few wisps of her
long blonde hair through which she runs her fingers while laying on her belly and
angling her legs in slow motion. In the next shot, she reaches over to turn the alarm
off, lifting the phone displaying theHTC logo on its rear panel. Her nails are perfectly
manicured, and the viewer can see pink and light blue handknitted bracelets on her
wrist. Again, the camera jumps to look over her shoulder, showing the woman’s
backside and blonde hair, before moving to an angle from the bottom of the bed
showing her rolling around between the sheets. Her tanned skin stands out against
the white, her sleek, shaved legs gleam in the morning sun. The next shot shows her
from behind, sitting on the long edge of the bed facing a window. She stretches, runs
her fingers through her hair again. On the left side next to the bed stands a bouquet
of pink roses and a white candle on another bedside table, in front of a red Fender
Squire electric guitar which leans in the corner next to the window. On the other
side of the room, the viewer can recognize a DHD surfboard, the DX2 model with a
black Creatures of leisure tail pad. Jump shot, the woman is now standing facing the
window, putting on a transparent white man’s shirt against the light. She walks over
to a black desk, before a closeup of a laptops touchscreen shows the woman briefly
checking her email before a low shot shows her dropping the white shirt and entering
the shower. Her right leg shows a tan line from a leash, a rope which connects a
surfer to the board. The next shot shows water raining from a large shower in slow
motion, before another shot shows the drops landing on the woman’s neck and right
shoulder. Jumps shot to her leaving the building through a large glass door, towards a
black SUV. She is shown from her shoulders down, dressed in dark blue jeans shorts
and a black and white striped top. The SUV appears to be from SLAVI, a French
car rental service, as the sticker on its side indicates. A close up of the surfboards
side shows the DHD logo, the woman runs her right hand tantalizingly slow over the
rail. The still anonymous woman drives the car, the camera looks over her shoulder
towards the front screen, showing her blonde hair and the edge of a black pair of
sunglasses. The next scene shows the bottom half of her slender legs, exiting the car
barefoot displaying her pink toe nails. With the surfboard under her arm, the woman
walks towards the calm, waveless ocean. The camera follows her with a closeup of
her backside in the dark blue jeans shorts. Suddenly, her hips are shown from the
front, walking through a slid in a large pink banner with “ROXY” printed on it. Then
the camera switches to her backside again, the banner closes like theatrical curtain.
The woman’s body is now shown in a pink and black bikini, she walks past the
camera throwing her striped shirt on the lens. The next shot shows her upper body
dressed in the pink bikini while she is waxing her DHD board in front of the pink



370 A. S. Hinz et al.

ROXY banner. Shown from behind, the woman then pulls a pink lycra over her head.
When the camera switches to her front, the viewer can see her nipples through the thin
fabric. A large ROXY logo is displayed on the lycra’s front and back.When she pulls
it further down, the brands “SOSH” and “Biarritz” appear. Afterwards, the camera
dives up from underwater, as the unidentified woman paddles past the lens on her
board towards Biaritz’ famous rock formations. Her bikini bottoms ride up between
her legs, as the sun reflects from her bare wet skin. The end of the video is marked by
the logo of the “ASP Women’s World Surfing Championship” appearing above her,
right over “ROXY PRO 2013” and the dates of the event. All sponsors, “Surface”,
“Sosh”, “Biarritz”, “Melty”, “Jeep”, “Region Aquitaine” and “Virgin Radio” appear
on the screen surrounding the surfer.

Overall, the video appears to be rather harmonious through the soft and warm
lightning and music. However, its main intention, which is to advertise a surf contest,
seems to be not met, which becomes apparent when the video is timed. The overall
video showed 0% of the time surfing, therefore 46% of the time an anonymous
woman’s barely covered backside [19]. The anonymous woman was later identified
as Stephanie Gilmore, seven times world champion surfer. Critics claimed the video
to be “sexist” and “soft porn” in Facebook comments [13]. One user wrote: “This is
disgusting. Just another ad for men. Where are the women surfing? Why aren’t pro
female surfers good enough to promote on their skill alone? Never seen a male surf
comp promoted like this. Poor FormRoxy. Redo it!” (AliceMcClintock 2013). After
several of such accusations, the company, which claims in their mission statement
to “exist to empower women” [14], responded: “(…) we are disappointed by recent
mischaracterizations of theROXYbrand. (…)AtRoxy,wewill never stop celebrating
female athletes. That’s our brand promise, and we will continue to strive to live up
to that goal.” [11].

In order to explorewhether Roxy has beenmisjudged or the video actually showed
exemplary howa key feature of visual advertisements of surf brands aimed at a female
audience are made with a heteronormative and sexist narrative, the two abstract
concepts of “heteronormativity” and “sexism” have to be operationalized. Firstly, the
indicator for heteronormativity as coined by social theorist Michael Warner is “that
male–female differences and gender roles are the natural and immutable essentials
in normal human relations” [1]. Therefore, the variable for this analysis is whether
Quiksilver made a different video for the male surfing event in the same year. The
measurement entity for this difference is the time during which the athlete in the
video is shown surfing. As previously mentioned, the ROXY advertisement shows
for 1.46 min 0% of Stephanie Gilmore surfing, therefore 46% of the time her barely
covered backside. The video released by Quiksilver in the same year, advertising
the male “Quiksilver Pro France”, shows during the overall 1.54 min 51% of the
time male athletes surfing, while showing 0% of close ups of their backsides [18].
Further remarkable differences are that the woman in the Roxy clip has been shown
without revealing her face and therefor identity, while in the Quiksilver video several
famous surfers can be easily identified. According to the company, the identity of
Stephanie Gilmore was meant to be a surprise, and guesses were supposed to be
made under the hashtag #WhoAmIJustGuess as indicated in the video description.
However, this is cannot be considered a reason to explore the erogenous zones of
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Table 1 Comparison Roxy/Apartadox

ROXY
(Image Source: https://www.youtube.com/
watch?v=GCji6TiJjbE)

APARTADOX
(Image Source: https://www.apartadox.com/Aco
mpanhante-de-Luxo-Maia-A-4640.html)

Gilmores body in the way described above while showing her waking up, checking
emails and showering instead of surfing. It would have been easily possible to show
her in action, surfing waves, without revealing Gilmores identity. Another difference
between the advertising videos is, that Roxy does not show the topic of surfing from
the beginning, only in the end Gilmore is shown in the ocean, while Quiksilver
shows surfing in the first scene already. This clear ascription of differences between
the advertising for a male versus female surf contest confirm the assumption of
gender roles through a heteronormative narrative as suggested byWarner. The second
abstract concept which this research aims to investigate is sexism, which is indicated
by APA Dictionary of Psychology to be “discriminatory and prejudicial beliefs and
practices directed against one of the two sexes, usually women (…) associated with
acceptance of sex-role stereotypes” [2]. The latter has been further defined by Dr.
Gail Dines, a sociologist who argues that we live in a hypersexualized culture which
becomes particularly apparent in today’s pornography, since it feeds and amplifies
our gender stereotypes remarkably [9]. Therefore, the variable for “sexism” in the
case of the Roxy video, is measurable through it’s comparability to pornography.
Table 1 contrasts on the left side the ROXY advertisement to a video from the escort
service website APARTADOX on the right side.

https://www.youtube.com/watch%3Fv%3DGCji6TiJjbE
https://www.apartadox.com/Acompanhante-de-Luxo-Maia-A-4640.html
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The similarities in lighting, setting and even body positions in both videos are
surprising. Bothwomen are shown anonymously, and the videos both focus on eroge-
nous zones of their bodies. The difference of one being a professional athlete and
the other being an escort service only becomes clear towards the end of both clips,
when the female surfer paddles out into the ocean and the escort service undresses
in front of the camera. For APARTADOX, this is a matter of protecting the identity
of the escort and to sell her body. In the Roxy video, the identity is also supposed to
be kept a secret, but that does not justify the body exploitation in a softporn style.
Especially since the Roxy video has the intention to advertise professional sports
and is not labelled “soft porn”, such visual portrayals of women are problematic,
because according to Betterton [4] they “make up a discourse on what it means to
be feminine in our culture (and) for women in particular, the images are impossible
to ignore”. Kate Millet (1970) supports this argument, as she wrote that “sex-role
stereotyping ensures the social control ofwomen (…) because they keepwomen from
social activity”, or in this case, from surfing. Maggie Humm agrees in her book “The
Dictionary of Feminist Theory” (1995) that gender stereotypes displayed in visual
language “limit the activities of women” significantly. However, some might argue
that we live in postfeminist times, implying that such arguments are no longer needed
as women have achieved legal equality [12]. But through the video analysis above,
it becomes apparent that such criticism is indeed valid, because the Roxy video has
clearly been made with a heteronormative and sexist narrative. However, since the
video has been released in 2013 and received negative comments as mentioned, one
might wonder whether the industry has reacted and changed their approach.

5 Visual Communication

To briefly analyze whether the criticism which followed the described advertisement
above had an impact on the surf brands’ visual online communication, three examples
in form of screenshots from the relevant websites have been considered. The content
has been selected according to being the main landing pages of the relevant surf
brands either immediately as in the case of Billabong or for the “equipment” section
of Quiksilver/Roxy and Rip Curl as a first impression and indicator of the brands
current visual language online regarding the sport rather than fashion content. Due to
length limitation of this paper, only themost significant aspects have been highlighted
through red circles in the images below and are discussed in this section (Fig. 1).

On the wetsuit section of the ROXY website 2019, one might get the impression
that wetsuits are used for walking on the beach. There is no obvious connection
to wave riding, except the pink/light blue/white colored surfboard, which is carried
through calm, ankle deep water with no waves in sight. Again, the company decided
to not show world champion Stephanie Gilmore surfing, but instead modeling on the
beach. The spring suit she is wearing in the picture in the upper right corner has a zip
in the front which can only be found in female wetsuits. It supposedly helps to get in
and out of the suit, however due to its placement in the front, often cold water gets
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Fig. 1 Online communication ROXY, 2019. Retrieved from www.roxy.com/wetsuits

in and the zipper catches wax from the top of the surfboard while paddling, hence
it must be placed there for optical reasons only. Another surprising element is the
companies’ suggestion to consider buying a beach bag before looking at wetsuits, as
seen in the bottom left corner (Fig. 2).

When looking at the male counterpart of Roxy’s website, there again appears to
be a remarkable gender difference. OnQuiksilvers landing page for wetsuits, a surfer
is performing a difficult maneuver on a wave, wearing one of the wetsuits. There is
a clear connection between high performance surfing and Quiksilvers gear.

Fig. 2 Online communication Quiksilver, 2019. Retrieved from www.quiksilver.com/wetsuits

http://www.roxy.com/wetsuits
http://www.quiksilver.com/wetsuits
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Fig. 3 Online communication Rip Curl Women, 2019. Retrieved from: www.ripcurl.com/women/
wetsuits

On Rip Curls landing page for the same equipment sold to a female audience, a
woman, most likely professional surfer Alana Blanchard, is not surfing in her light
blue wetsuit either. Instead, she is carrying a surfboard while looking at the waves
on her right side. She cannot be clearly identified, since the picture is not showing
her face, again leaving the female surfer anonymous. The text beneath the image
highlights the importance of “surf(ing) in style”, while the shopping suggestions
underneath show leggings and what appears to be a sports bra next to one full wetsuit
(Fig. 3).

Meanwhile, Rip Curls male version of the website suggests to “stay ahead of the
pack” with the new technology of their wetsuits. A special heat generating material
is displayed, indicating the purpose of wetsuits: to keep the surfer warm in colder
waters. In this case, there is no imagery connection to surfing, however there again
is a link to high performance through Rip Curls gear. Beneath the text are three
suggestions of full wetsuits to buy for the viewer (Fig. 4).

Finally, the last example is Billabongs landing page from 2017, which sums up
what has been found on the other websites. On the left side, the site visitor can
choose the men’s section by clicking on an image with a surfer performing an “air”,
a difficult maneuver where the athlete is jumping meters above the wave. Opposite
on the right side lays a woman on the beach, the image is not showing her face, but
only her body instead. She is wearing a fashionable bikini which is unsuitable for
surfing, since it would not hold up when performing the sport (Fig. 5).

The company has since changed the landing page, since it received a considerable
amount of negative feedback from the surfing community much alike the Roxy video
[21].

http://www.ripcurl.com/women/wetsuits
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Fig. 4 Online communication Rip Curl Men, 2019. Retrieved from: www.ripcurl.com/mens/wet
suits

Fig. 5 Landing Page Billabong, 2017. Retrieved from www.metro.co.uk/2017/08/20/billabong

According to all examples above, the focus of female surfers lays on fashion, often
stereotypically involving floral prints and pink shades, while the websites aimed at a
male audience show a strong emphasis on technical details, high performance and the
sport of surfing itself. Such fundamental differences indicate, that despite acclaimed
progress in the industry, the current issue of sexism and a heteronormative narrative
of the sport lies deeper than equal price money and sponsorship contracts.

http://www.ripcurl.com/mens/wetsuits
http://www.metro.co.uk/2017/08/20/billabong
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6 Discussion

The impressions from this article support the hypothesis which claimed that the
advertisement of female surfers is currently still influenced by a heteronormative
and sexist narrative. The key features of visual advertisements of surf brands aimed
at a female audience appear to be fashion inspired rather than surf sport related and
differ significantly from male counterparts which focus rather on technical details,
high performance and the sport itself. However, due to the limited length of this paper
and the academic expectations set by the institution, only a very limited sample of
visual online communication by surf brands has been considered. This amplifies
the possibility of bias and an unrepresentative impression of visual advertisements
of surf brands aimed at a female audience. Further research needs to be conducted
in order to quantify findings and thoroughly analyze the topic. Nonetheless, a first
impression and indicator of the surf brands current visual advertising online has been
established and so far confirmed the hypothesis, that the advertisement of female
surfers is currently still influenced by a heteronormative and sexist narrative.

Slow progress is being made as discussed, concerning sponsorship and price
money additional to several new surf brands for females appearing on the market.
It needs to be further investigated, how such advertising and acclaimed progress is
perceived by and influences the females it is targeting.

The topic remains relevant as an example of a new “lifestyle” sport, which will
soon be part of the Olympic games and possibly continue grow exponentially.

This longpaper demonstrates, that gender related power relations in surfing remain
contradicting and impugned. It therefore encourages a radical dialogue regarding
the role that visual representation plays in addressing this societal issue of gender
portrayal in sports, particularly in surfing, and demands a powerful and potentially
feminist way of re-interpreting the female surfer.
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Letters to Eternity: Typefaces
of the Prazeres Cemetery

Gonçalo Falcão

Abstract The Cemetery of Prazeres (freely translated to ‘Pleasures’) is the second
largest in the Portuguese capital city, Lisbon. It was built after a cholera epidemic in
1833, and it is almost exclusively made up of private deposits [1]. It serves Lisbon’s
west side population, where aristocratic residential districts were located in the nine-
teenth century (it remains today a very expensive area to live in). For this reason, it
became the graveyard of the city’s most prominent families, whom, with their partic-
ular taste and financial means, ended up bestowing a certain monumentality to the
site. The cult of death is particular in Portugal, where some investment is made in all
kinds of ceremonial procedures, including ‘the last address’—privately owned small
stone houses inside the cemetery, whereby families put their dead to rest: jazigos.
Almost half of the cemetery is occupied by these small architectures for death, the
family jazigos (it is said to be the biggest jazigo cemetery in Europe with more than
7000 of these monuments). The idea of the cemetery of the elite extended past the
city’s geographical surroundings and became the place to bury the “great names” of
Portuguese culture until present days (e.g., writers, singers, painters, actors). Within
its walls, Catholic and the Masonic imagery compete (free masons were a impor-
tant group in the organization of the regicide in 1910), along with tombs without
specific group affiliation. Messages to immortalize people and their ideas and work
are cut into stone or engraved in bronze with carefully designed texts and typefaces.
These letters in the jazigos and tombstones contribute to the understanding of ideas
and tastes, but also convictions and beliefs of these people. These aspects are made
evident in the rich and varied symbolism that adorns these funerary places. Shapes
along with text are carefully planned in the construction of everlasting memory.
The relevance of these structures, the types and shapes that adorn them, the texts
they immortalize, as well as the stories about the people who erected them can be
a relevant source of information. Specifically, it can inform about the dynamics of
communication and its respective symbolismwithin society; for example, in terms of
wealth, power, prominence, affiliation, etc. Furthermore, it can have repercussions
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for heritage studies, tourism (namely, Dark Tourism, and design and art research.
This paper focuses on these letters to eternity, the texts and shapes they produce,
and what and how they memorialize. It reports a photography safari, through which
examples were collected, and their subsequent analysis. The research focuses on the
way memory is engraved into letters, the types chosen to do so, and the content and
format used for it. Results are discussed in terms of the constructed taxonomies and
future studies.

Keywords Typography symbolism · Design for loss · Dark tourism · Collective
memory

1 Introduction

The theme “Lost in (G)localization” suggests an innuendo between “local” and
global”. From this perspective, this study proposes an exploratory approach of a
local phenomenon that has a global context: death. It is inevitably global, and at
the same time, unique in the way Lisbon cemeteries display messages for and about
deceased people. It also deals with a specific kind of monuments, the jazigos– small
stone houses that wealthy families build inside public cemeteries, in order to honour
their departed loved ones. While this practice is not exclusively Portuguese, it does
have some particularities.1

This study is centred on Cemitério dos Prazeres,2 in Lisbon. It differs from
previous research done about cemeteries, and specifically on the Prazeres’ ceme-
tery, because it is not epigraphic, architectural, anthropological, genealogical, nor
iconological. It is exclusively concerned with the letters used to make inscriptions,
and, therefore, specifically typographic. It hopes to contribute in a productive and
meaningful way to the field of graphic design and other related fields, opening terri-
tories for further investigation. It acknowledges that letters are a way to graph a text,
and that the choice of a letter and the way texts are composed are never casual facts,
since they contribute to the meaning of the text they convey. In Lisbon’s cemetery,
writings are often short, informative, suffered, or poignant (or all of the above),
resting on heavy architecture—costly constructions planned as a statement of social
power but also of character—one that takes care and respects his departed loved ones.

1 Even between Lisbon’s jazigos and Oporto’s jazigos there are differences. In Lisbon, visitors are
not supposed to view the inside, which is kept private, while Oporto’s jazigos tend to be more open
to visitors so they can see the inside.
2 The word prazeres in Portuguese translates to “pleasures” in English, so the name of the cemetery
is freely translated to English as’Pleasures Cemetery.’ It is not an irony. The Cemetery of “Prazeres
was installed on the grounds of a farm from which it was named campo dos prazeres (something
like field of pleasures). The name was kept for geographic reference (but also because it was found
suitable).
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1.1 Stone Death

“Burials and cemeteries from antiquity, indeed from all periods of history, reveal
a great deal about culture” [1]. The Prazeres cemetery is the second largest in the
Portuguese capital city, Lisbon, and it is almost exclusively made up of private
deposits [2]. The reduction of burials inside churches (ad Sanctus) or in its surround-
ings, for sanitary reasons, was a nineteenth century Enlightenment hygienist cause
that, in Portugal, was lead by doctor and diplomat Ribeiro Sanches [3]. The estab-
lishment of civil cemeteries as a public service in Portugal was ruled in 1835, and
primarily aimed at responding to an emergency (an 1833 morbus cholera epidemic).
Moreover, it was also due to the fact that “Parish graveyards could no longer cope
with the demands of the industrial cities” [1]. In 1834, the liberal party took power
and the cemetery became a symbol of progress (some important liberals were exiled
since 1828 and might have had contact with the Parisian Père Lachaise Cemetery
[1804], as well as others public cemeteries).

It serves Lisbon’s west side population, where aristocratic residential districts
were located in the nineteenth century (it remains today a very expensive area to live
in). For this reason it became the graveyard of some of the city’s most prominent
families, whom, with their tastes and financial means, ended up bestowing a certain
monumentality to the site. The cult of death is particular in Portugal, where some-
times sumptuous investment is made in all kinds of ceremonial procedures, including
these privately owned small stone houses (sometimes literally) inside the cemetery,
whereby families put their dead to rest: the jazigos.

The vast majority of the space of the Prazeres cemetery is occupied by these small
architectures: the family jazigos. It is said to be the biggest jazigo cemetery in Europe
with more than 7000 of these units, some quite monumental; the biggest one belongs
to the Duke of Palmela’s family, has the capacity to house 200 coffins on three floors,
with a private church (including a Canova sculpture, the only one from this author
in Portugal). The entrance to this jazigo is done through a long corridor where the
employees of the family are buried, making it a private cemetery inside a public one.

The idea of a cemetery for an elite surpassed the city’s geographical surroundings
and this graveyard became the place to bury the “great names” of Portuguese culture
until present days (e.g., writers, singers, painters, actors, polititians) [4]. Within its
walls, the Catholic Church and the Masonry imagery compete (free masons were a
important group in the organization of the regicide in 1910), alongwith tombswithout
any specific group affiliation. Messages to immortalize people and their ideas and
work are cut into stone or engraved in bronze with designed texts. These letters in the
buildings (jazigos) and stones help us get a sense of the ideas, tastes and a context of
peoples and times. These aspects are made evident in the rich and varied symbolism
that adorns these funerary places. Shapes along with text are carefully planned in the
construction of everlasting memory. The relevance of these structures, the types and
shapes that adorn them, the texts they immortalize, as well as the stories about the
people who erected them can be a relevant source of information about the dynamics
of communication and its respective symbolism within society. For example, it can
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inform about wealth, power, prominence, affiliation, etc.; and can have repercussions
for heritage studies, tourism (namely, Dark Tourism [5]), Death and Design, [6–8]).

As mentioned, this study focuses exclusively on the letters to eternity, the texts
and shapes they produce, the way these are written and what they can memorialize,
besides their main function. The funerary inscription is a small part of the memorial;
most of the effort is devoted to the design of the monument, its architecture and
materials. Letters are, most of the times, left to an informational function. This is
a particularity that has to be noted and that might be different from other funerary
lettering practices [1].

Studying only the letters, detaching them from the building, will help us raise
some questions and open research topics that might not be evident if we would pay
attention to the monuments as a whole. These tombs are ‘great chronicler of taste
throughout the world’ [9].

2 The Epigraphy of Death

Megalithic societies are anepigraphic, and so, most markings in funerarymonuments
in pre-writing societies are impossible to be fully contextualized in terms of their
meaning.We start understanding ancient cultures from the moment we can read their
ideas, and most of these recordings are obtained from the inscriptions and drawings
in their monuments for death. It is not very controversial to mark the emergence of
the epigraphy of death in Classical Greece andAncient Roman periods. ‘The creation
of tomb-cult became a feature of the post-classical Greek world’ [1] and the Roman
letters carved in stone are still a major reference for type anatomy until present days.3

2.1 Public Cemeteries and the Contemporary World

The Prazeres cemetery was designed much like a city, with avenues and streets,
emanating from a central point in which the church plays a dominant role. Each
jazigo belongs to a family and can house several coffins from different household
members, throughout several years. It is described in common language as the “the
last address,” and this idea is taken sometimes almost literally in the design of these
“houses” where the deposit of the dead is made above ground. In these places,
relatives keep on “living” together in a post-domestic way, representing an eternal
harmony of families (as cruel, ironic or both as it might be sometimes). In most of the
cases observed, their design answers to this fact by writing on the top of the building

3 The Trajan typeface, designed from the letters at the basis of the Trajan Column in Rome is the
preferred typeface for Hollywood movie posters (more than 400 movie posters in 20 years use
Trajan as the main typeface, according to Yves Peters’s FontFeed blog), although, in recent years,
the typeface Gotham is gaining territory (another font inspired by street signs).
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the name of the family patriarch or of the family member that payed the housing,
and by having a decoration in the front made of equal stone panels that serve as a
background to each of the next entombment inscription. They can be seen almost as
mailboxes or door bells that have the name of the family member that stays inside,
and so a new inscription is made on the outside for each of the family member that
are placed inside, in horizontal shelves in vertical alignment (usually 6 or 8).

Some dates can be found in these inscriptions or in the cemetery registers. Further
research on this issue would demand careful dating, since most of the monuments
do not show any foundational dating, and they can change tenants. Jazigos are not
eternal… they can be bought in municipality auctions as families abandon them or
can no longer pay the cost of owning and maintaining them.4 They represent a big
investment in terms of ground, architecture, building (crafting the stone and bronze),
and maintenance. The last auction had starting prices of 10,000 Euros for the smaller
units. After it is bought, restoration or rebuilding has to be payed and conservation
has to be done. With all this money involved, one could expect to have an equivalent
investment on lettering and text, but a first visit to the cemetery leaves a different
impression: very seldom letters and text are treated with care. Very rarely there is a
distinction between the people who design and those who produce: we found only
one example where the signature refers “drawn and produced by” (desenharam e
executaram). There is at least one case in which the jazigo was made in Paris, and
imported to the cemetery in Lisbon.

3 Method

Thework presented in the current paper can be classified as exploratory research, and
it was pursued through (an adapted version) the “touchstone tour method” [10]. It is
exploratory because it is “focused on gaining a solid knowledge base of the design
territory and existing artefacts and forging an empathic sense of the people targeted
by the design work” [10]. The “touchstone tour method” (or “guided tour), “is a
contextual, empathic method that efficiently immerses the designer in a participant’s
world, to understand howheor she organizes information and systems through the use
of space and cognitive artefacts” [10]. “Touchstone tours” are documentedwith video
or photos as these “provide an excellent record that can be easily sorted and annotated
and sent to others for discussion and analysis (…). The outcome of touchstone tours
may suggest general design implications, but it is largely an exploratory method for
designers to establish baseline familiarity with a territory in early phase research”
[10]. Three organized photographic expeditions and ten walkthrough visits were
done in preparation for this paper.

4 We even found one jazigo being sold directly in an online second hand sales website, although we
could not understand whether the offer was real ot not, and how would this selling process would
be consummated in bureaucratic terms.
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For the research reported in this paper, I started by visiting the cemetery regularly,
not as a tourist but in search of information, alone and focused on the purpose. The
first trip was equivalent to a first scanning. The subsequent, more informed visits
were conducted with more directed eyes in search of specific elements (nevertheless,
some new ones always appear). Scanning visits were a way of realizing and identi-
fying the space, occurrences, similarities, finding patterns, etc. Recording visits (3)
documented all the things that presented themselves as important to my eyes and
regarded them afterwards carefully, in isolation, selecting among these the typo-
graphic evidences. Similarly, it was also not scientific (recording a specific kind of
predetermined information), but rather it was the mood of a designer aiming to make
a visual program or a book for the cemetery, looking for visual information for his
work (recording what might be important and what impressed and amazed). Most of
the time while seeing, we are thinking about it, registering, and making a database
of species in our mind. A certain pleasure stems from looking at letters—it is asso-
ciated with a professional defect that one cannot avoid after years of practice, the
excitement from the design of letterforms.

Three visual expeditions were done specifically for this research, each averaging
more than 2.5 h. The first visit covered the left part of the cemetery’s corridors in a
serpentine walk through. The second visit focused on the right part. The third visit
covered the cemetery’s central axis. Around 1000 photographs were collected of
the letters that seemed more relevant. In the third visit, a sense of purpose and aim
was more present, so it was possible to make more informed choices of things that
should be photographed (although surprises never stop), while in the first visit the
registration was more unintentionally done.

While visual expeditions are not yet formally classified as a method and remain
a loosely described procedure, there is clearly a task to be done to enlarge the visual
research methodologies In Memoriam.

4 Letters in the Prazeres Cemetery

What was most evident since the first visit to the cemetery was the amount of
“slipups,” that is, visual mistakes, intentional or not, that are noticeable. Several
inscriptions present problems of letterspacing, of composition, and even of typog-
raphy choice (at this stage, it becomes increasingly evident in more recent inscrip-
tions). This is not surprising, since Portugal never had a strong visual culture, espe-
cially concerning letters. It is common to see, even today, architects making basic
typographic inconsideration in excellent architecture. If it is difficult to have in mind
today all the difficulties of carving stone in the 1800s, so it is easy to understand
that recent jazigos, done after the year 2000—for a figure like Mário Soares, for
example—should not be graphed in Geometric 706 typeface black condensed5 or in
a handwritten “comic” font. It should also be noted that even in the 19th or early

5 Designed by Wilhelm Pischner (1904–1989).
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twentieth century, decorative/commercial fonts are present and sometimesmashed up
in several styles and weights, in a strange epitaph typographic potpourri. Although
these older engravings have to be read without a deeper historical insight, dating
them with precision and comparing them with other typographic practices renders
it impossible to miss these strange “Frankenstein” types in tombs were a certain
ceremony and sobriety is required (Fig. 1).

Capital letters slanted left are also visible. This is not a common practice in
books or magazines of these periods, so it is important to point them in funerary
practices. Slanting left and right is also noticeable, and it is an idea used by several
builders/architects. As far as this first study was able to find, it is not an “in house”
style of one of the resident builders/engravers (Fig. 2).

Mixing serif with san serif, or with slab serif types is also present in solutions
that do not consider the respective visual “weights,” thereby producing black blocks
(contrast) that point out certain text portions over others. While this could have been
done intentionally, to a certain extent, in some cases it does not make sense: why
should dates or articles stand out over names? (Fig. 3).

From the early 19th until the early twentieth century, it is common to see some
letters that have a lot of decoration. A kind of a Baroque attitude towards letters, were

Fig. 1 Three examples of peculiar typographic choices and composition mashed up of different
styles and weights

Fig. 2 Slanted left capital letters
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Fig. 3 Mixing serif, slab serif and san serif

Fig. 4 Decorative lettering

decorative elements, torsions, and effects are overimposed (as in Raphel Bordallo
Pinheiro’s lettering).6 We find this kind of elements also in a context where we
would imagine they could be seen as excessive or too light. Letters with terminals
in the shape of a fish tail, letters with bubbles (maybe lachrymals…?) coming out,
letters without interiors, rich shading, and 3D trompe l’oeil (today associated with
circus lettering)—there is a rich thesaurus of special effects over letters that make
any graphic designer happy. This might also contribute to dismantle a common belief
about Romanticism as dark andmacabre, but rather seeing the Romantic Era bringing
new and captivating views on death (of which the institution of the cemetery, with
its trees, is in itself a good example) (Fig. 4).

The use of compressed type is very common, mostly because the space available
for writing is usually scarce, and names in Portugal are long (five or more names is
common). Most epitaphs are merely informative; very seldom, we encounter a text
that adds a flair of poetry to the information about the deceased. We tried to look for
printers to see whether their jazigos would show some differences; having found just
one and, considering that it was not possible to conclude anything substantial given

6 These kind of decoration over letters (it is usually the letter with decoration added on it) was still
visible in 1980 in national roads, were commerce would use some bizarrely over ornamented letters.
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Fig. 5 Gregório Fernandes funerary monument: small letterspacing problem in the inscription

Fig. 6 There are a lot of letterspacing problems in a great number of funerary inscriptions. Even
in cases where it would seem simple

the unique sample, it pointed at a special care with the typeface choice and with
composition. José Gregório Fernandes was the national printing press director; he
has a distinguished jazigo standing in the crossroad of the cemetery streets. Modern
Cassandre type letters with an Art Nouveau feeling were used and well designed;
however, even himwas not free of a small letterspacing problem in his tomb7 (Figs. 5
and 6).

7 Gregório Fernandes published the book “A Exposição de Leipzig” [The Leipzig Exhibition] in
1910, in which some risks in composition and type choice were taken which shows interest for a
renovation in printing styles having in mind what he saw in Leipzig.
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Most contemporary jazigos (and there are some outstanding examples of
interesting solutions) do not use any kind of letters.

4.1 Iconography

The study of iconography in the cemetery merits a field of research in itself, and
was already initiated by several authors (e.g. [11]). A brief mention of some key
elements is done here, to acknowledge that letters are very frequently accompanied
by small symbols, which sometimes should be considered along with the text as
they build a second line of discourse. Flowers are extremely frequent when putting
thoughts into stone. Flowers named saudade (artichoke, whose name in Portuguese
means something like “longing”), and perpétua (globe amaranth, whose name in
Portuguese means something like “perpetual”) are present allover. The language of
the flowers is currently not so easily understood; however, at the time, it was fluently
unspoken.

Another highly recurrent symbol is the hourglasswithwings (life passes byflying),
present also in the entrance of the cemetery facing outward. Symbols of profession
like the military, or other affiliations like the masonry, are also common. Other
symbolic repetitions include the Alfa and Omega (beginning and end), the ship
(death ship), Caduceus (Hermes/Mercury), the skull, the owl, the cross (resurrection),
broken/burned tree, inverted torches (end of life), and scissors (cuts the thread of life).

4.2 A Small but Curious Detail

The word Família [family] appears frequently in the front of the jazigos. The scheme
is repetitive; either “Familia XPTO” [Family surname], or the name of the “owner”
(could be the founder, buyer, commissioner, it is uncertain),with an added “eFamília”
(and family). This seems to be the way to mark a position, given that the owners’
name always appears bigger, and the rest (“e família”) appears smaller. This is a
visual translation of the spirit of the “family patriarch,” who builds patrimony while
the wife builds matrimony. He provides housing, food, clothing, and a social status
in life, and the jazigo has the same spirit in death, gathering the family under a roof
preserving the social “living” life.

A curious fact concerning thewordFamília, is that it has an accentmark (i.e., í), but
it is frequentlywrittenwithout it in stone. Onlywith the 1911 SpellingReform did the
systematic use of accent marks become ruled. According to linguist Rita Marquilhas
[12], “the graphic accentuation debate was, from [the late sixteenth century] until the
nineteenth century grammaticists, completely peaceful. The use of a graphic accent
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was optional and its usage was usually chosen according to each specific context,
with the exception of avoiding any ambiguity of meaning.”8

Thus, adding an accent mark in the first “i” of the word família was optional. “In
fact, if you consult the ‘Thesouro da Lingua Portugueza’ (1871), by Frei Domingos
Vieira, you will see that ‘family’ [familia/família] is written without an acute accent
mark, as happens with the word ‘language’ [lingua/língua], with this same spelling
without an accent mark, in the title itself” [13]. And regarding the jazigos built after
1911? We should consider at least three explanations. The place in the cemetery
is expensive and was a sign of social status. “New money” individuals like to buy
lineage, and thus not using the accent mark could be a way to simulate an older
family tradition. A second explanation could be that, both before and after the 1911
Reform, words written in capital letters could omit accent marks intentionally, due
to a typographical association with the French usage.9 Finally, a third reason could
be the great resistance to the new spelling established with the 1911 Reformation,
resulting in the accent mark’s absence.

5 In Memoriam/Conclusion

The research reported in this paper is a first attempt to look at letters in Portuguese
cemeteries, and particularly in jazigos, and put them in a design history context, a
territory that has already been explored in other fields by several authors, namely the
work of Paula André [13, 14] and others. Cemitério dos Prazeres is called an “open
air museum” because of its rich architectural, urbanistic, sculptural, and heraldic
resources. It needs a more consistent look from a designer’s point of view, and this
paper is only a first aerial view that tries to open future doors for investigation and
assure that there is enough material to be looked at from the point of view of design
(graphic and other). This is one ofmanyworks that desacralize cemeteries and search
for their social, cultural, and pedagogical value, with a specific point of view.

Further studies can be done focusing on the work of certain builders/architects
and their use of letters. Moreover, future research can compare letters used in certain
periods and establish relationships between cemetery letters and other letters from
the same period (book covers, magazines, newspapers, packaging). In addition,
future studies can focus on overly decorated letters in a broader context. Compar-
ison between Lisbon, Oporto, and other cities from the perspective of this kind of
funerary monuments (e.g., Paris), would be an interesting research avenue. Other
topics of potential interest are: the anatomy of nineteenth century engraved type-
faces; a systematization of decorative typefaces in funerary context (the appearance

8 A questão da acentuação tornou-se, a partir [de finais do século XVI], e até aos gramáticos
oitocentista, completamente pacífica. Instituiu-se o uso de, no caso de cada contexto específico, se
poder optar entre a marcação do acento e o silêncio em relação a ele. A única regra a respeitar-se-ia
a de evitar ao máximo ambiguidade de sentido.
9 https://fr.wikipedia.org/wiki/Usage_des_majuscules_en_fran%C3%A7ais#Historique.

https://fr.wikipedia.org/wiki/Usage_des_majuscules_en_fran%25C3%25A7ais%23Historique
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of lachrymal, for example); type as a signifier [15]; the establishment of lettering
normativity (architectures are scrutinized by the cemetery direction but letters are
left to the builders/client view); comparison between noble families without noble
titles; study of letters in free-masons jazigos; and others.

Although they are carved in stone for eternity, these letters are erased or overim-
posed in jazigos that are transacted and restored by other users. New lettering and
architectures substitute what once seemed perpetual; but the design of letters lives
on, looking much more interminable and timeless, even without having any king
of materiality. They are just shapes and drawings, but when we see a typeface that
was carved in Trajan Column10 in 113 still being used, more than 1900 years later,
to sell blockbusters films like “Titanic,” we cannot avoid thinking about Hunter
S. Thompson’s words in “The Proud Highway: Saga of a Desperate Southern
Gentleman” (1955–1967): “Wow! What a Ride!”.
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Abstract The study presented in this paper consists of the development of a plat-
form for digital archiving, collaborative and e-learning, within the framework of
the craft industries. This work is part of Anti-Amnesia, a project which aims to
investigate Design as an agent for the regeneration and reinvention, narratives and
materials, of disappearing Portuguese cultures and manufacturing techniques. In
general, this project aims to: develop methodologies, through digital means and
tools, that contribute to the preservation of the heritage and cultural heritage of the
craft industries; contribute to the sustainability of the craft heritage, through the revi-
talization of the tradition of these industries, ensuring a continuous transmission of
skills, techniques and craft knowledge to future generations; and promote research
and research in this area of Portuguese manufacturing. Specifically, in this work to
create the platform, we seek, through digital technology, to make information more
accessible and universal, facilitating access to knowledge. Through the platform,
and with the support of educational tools and services, we will seek to promote the
learning of Portuguese manufacturing techniques, in order to attract young people
to recover older practices. Based on this strategy, it is intended to value tradition,
preserve it, and transmit it to future generations.
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1 Introduction

This study is part of the project Anti-Amnesia based at the Research Institute for
Design, Media and Culture (ID+). This work consists of the development of a plat-
form (for desktop and mobile formats) for archiving, collaboration and e-learning,
dedicated to the Portuguese craft industries.

The platform consists of a collaborative model, with priority on archives and
digital bookshops, of documents, testimonies and historical facts. Through this digital
space we intend to make a strong contribution to the preservation of the cultural
heritage of these craft industries.

Another important objective of the platform is to stimulate the learning of the
manual techniques used in these craft industries and to provide online e-learning
courses, in video format, so that the knowledge is passed on to all potential
stakeholders, namely future generations.

This technological solution aims to recognize the protagonists of these industries
and enhance their work by providing the possibility for artisans and designers to
exchange ideas, collaborate, make partnerships, and give rise to new creative models
of products, thereby consolidating their participation in the market.

This platform, aimed at researchers, designers, crafts communities and other inter-
ested entities pertaining to the area in question, aims to translate into a cooperative
infrastructure of support, through the creation and display of digital content, in the
form of text, graphics, image, audio, and video.

The digitalization and online accessibility of cultural material makes it possible,
in addition to the possibility of preservation, to promote wider access to the
material through the public domain, for own use and reuse for commercial and
non-commercial purposes.

2 Project Anti-Amnesia

The design research project Anti-Amnesia is based on growing evidence that tradi-
tional small-scale manufacturing cultures in the Northern and Central regions of
Portugal are facing critical viability challenges [1–4] in the wake of new global
commercial and industrial realities. These industries typically operate on oldermanu-
facturing paradigms that rely comprehensively on competencies that are specifically
manual in nature and often exist within human-centric subsystems.

The move to a digital future has not been a straightforward process of evolution
for the associated communities in lieu of their primary vocation being established on
hand-operated application and skills garnered through innumerable years of dedica-
tion to their respective crafts. Therefore, the ensuing practice and identity balance—
for example, being known as a weaver or a shoemaker—does not allow for a smooth
transition from manual to digital without compromising on factors pertaining to the
authenticity of practice; specialized knowledge built upon generations of individual
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and community involvement; implicit local/regional cultural identities; definitive
customs and practices; and critically, means of sustenance in case of absence of
conditions to undertake the required re-calibration [5, 6].

Under these circumstances, the project considers four examples of traditional
industrial practices: artisanalweaving; azulejos tilework; shoemaking; and letterpress
printing.

The project Anti-Amnesia respectively observes the various connotations of
the ensuing interrelationship between traditional crafts and digital technology and
comprehends that while it may not be its position to counter shifting manufacturing
paradigms, it canmakemeaningful contributions towards the continuation of special-
ized knowledge through design. Its corresponding strategy thus pays close attention
to advancing the public and academic inscription of particular traditional practices,
detailing their industrial and cultural legacies and surrounding social narratives;
conducting on-ground ethnographic documentation to recover and archive informal,
contingent, and tacit streams of knowledge in addition to related instrumentalities [7];
involving practitioners in impact-driven pedagogic activities with students of design
that target critical issues concerning traditional manufacturing, such as communica-
tion and product innovation; building a collaborative network between the said indus-
tries, along with institutional and business partners towards potentiating knowledge
and know-how exchange and examining future avenues of application.

In accordance, the project recognizes digital technology not particularly as a
hindrance to the sustainment of traditional practices, but as a complementary factor
that can help establish conditions for incremental innovation and extend capacities
for involved individuals and communities in times of change.

Similarly, the project utilizes digital technology for activities pertaining to audio-
visual documentation, archiving, design, and dissemination, thereby indicating an
additional manner in which elements of the ongoing technological proliferation can
be leveraged on the basis of intent and approach. In doing so, it is keen on under-
standing and acknowledging the surrounding human and social sensitivities, which
it considers as its prerogative towards assuming the role of a moderator within the
scheme of things.

The project, thereby, works in close contact with practitioners belonging to the
said contexts in order to consensually explore and develop ways to calibrate the even-
tuating state of affairs into a viable and mutually constructive ecosystem. Its corre-
sponding line of intervention operates on the inference that an approach centered on
design and identity can play a decisive role in the dignified recovery and sustainability
of the said contexts of production.

In this scenario, digital media, through the development of an online platform,
can make an important contribution to the preservation of artisan wisdom and ensure
its passage to newer generations of makers. We believe that these digital tools—due
to the greater ease of access, interaction, and potential collaborative networking—
may be more appealing to younger generations in current circumstances than the
traditional means of knowledge transfer with respect to craft industries.
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3 Cultural Heritage in Artisanal Industries

The Cultural Heritage embodied in traditional handicrafts is an integral part of any
nation and reflects the culture and tradition of a region.

Cultural Heritage is explained in UNESCO documents as “our legacy of the past,
what we live today and what will be passed on to future generations”1 [8].

There is a wealth of traditional Portuguese industries and crafts that face funda-
mental challenges in their recognition and longevity, largely due to new models of
production, changes in consumption, and a public absence of associated narratives.

The handicraft industries in Portugal are diverse, and closely linked to popular
culture, particularly in rural areas, however, due to the ongoing exodus of younger
generations who are migrating to urban centres of Portugal and the rest of Europe
for better livelihood, the traditional industrial sectors are facing a rapid decline.

During the twentieth century, the strong growth of industrialised production—
cheaper and more profitable than craftsmanship—has led to the rise of consumerism
and the gradual decline of the craft business. This depression has also resulted
in a declining interest of young people towards these professional activities and,
consequently, the risk of various traditional techniques and skills disappearing arises.

Digital media can be an important response to this problem, through its contribu-
tion to the preservation and pro-motion of the traditions, techniques and cultural and
artistic skills prevalent in traditional craft industries.

By implementing technological measures that preserve crafts, new activities and
employment opportunities are encouraged, especially in local and rural communities,
thus contributing to their sustainable development [9, 10].

4 Analysis of Reference Digital Platforms

This chapter looks first at examples of digital archiving platforms that are intended to
contribute towards preserving cultural heritage; e-learning platforms; and, examples
of digital platforms that are dedicated to revitalising craft industries and acting as a
reference for this study.

4.1 Europeana

Europeana is a EuropeanUnion (EU) archive platform recognised as a digital cultural
heritage, containing digitised cultural material from collections of libraries, archives,
museums, galleries and audiovisual collections across Europe.

1 UNESCO. Cultural Heritage. Accessed on August 8, 2019, at: http://www.unesco.org/new/en/san
tiago/culture/cultural-heritage/

http://www.unesco.org/new/en/santiago/culture/cultural-heritage/
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It provides access to approximately 30 million cultural objects, with more than
3000 institutions from across Europe contributing to its archive and collection,
notably including the Rijksmuseum in Amsterdam, the British Library, and the
Louvre Museum.

Funded by the EU, Europeana is a digital service infrastructure that provides
Europe’s cultural data, tools and services, widely reusable and freely accessible,
enabling thepublic to get to knowandexploreEurope’s cultural and scientificheritage
from prehistoric to contemporary times.

4.2 UNESDOC

UNESDOC, like the previous example, is an online public access digital book-
store used to research and access books, articles, documents and electronic materials
produced by UNESCO.

UNESDOC serves as a repository for knowledge of high-quality information on
UNESCO’s activities in the areas of education, natural sciences, social and human
sciences, culture and communication, containing more than 350,000 titles, dating
back to the year 1945.

4.3 NEMECH, New Media for Cultural Heritage

NEMECH is a Competence Center established by the Tuscany region and theUniver-
sity of Florence, which through its connection with research centers, organizations
and institutions, promotes the transfer of know-how and re-search in laboratories,
providing access to information to all interested parties.

This Center develops technological solutions that promote the preservation of
cultural heritage. NEMECH develops projects and builds innovative prototypes,
using 3D modeling, computer vision, computer graphics, multimedia presentation,
natural interactivity and mobile applications for cultural heritage. It also provides
courses, workshops and conferences related to digital technologies.

4.4 Lynda

The Lynda website, founded in 1995 by Lynda Weinman, a multimedia teacher, is
an online library of books and classes. The success of this website led to the interest
and purchase of this platform by LinkedIn in 2015. Currently, Lynda.com has been
renamed to LinkedIn Learning and each user is required to create an account on
LinkedIn to access its content.
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This website provides online courses in various areas of knowledge, working
through videos and interaction with teachers (always online). The online courses
have a subsiption-based payment scheme after the first month of free use.

4.5 Khan Academy

Khan Academy is a non-profit educational organization established in 2008. The
purpose of this academy is to offer an online toolkit to help students learn a variety
of school subjects (math, science, history, etc.).

The academy, through its platform, provides short lessons in video format, and
also offers complementary practical exercises and materials for educators. The site
and its contents are mainly available in English, with certain contents available in
different languages.

4.6 Made In

Made In, within the artisanal industries, is a research, design and heritage initia-
tive that encourages collaboration and exchange of knowledge between traditional
artisans and contemporary designers.

This project, aims to promote European Artisanal Heritage and contemporary
design, through various activities: research and mapping of crafts; public confer-
ences and expert seminars; design and craft residencies; workshops; publications and
exhibitions; and the development of an online platform, all of which are intended
to facilitate the transmission of knowledge and provide professional development
opportunities for artisans, designers and connected professionals.

The aim of the project is to revitalize the tradition of craftsmanship and educate
designers about material and immaterial heritage, thus creating an authentic and
more sustainable image of contemporary design. It also aims to create a platform
that enables the exchange of knowledge, constructive dialogue and, finally, new
collaborative practices between artisans and designers.

5 Platform Development

For the development of the platform, the identified methodology is based on Design
Thinking and User Center Design.

The Design Thinking model comprises five phases as proposed by the Institute of
Design in Stanford [11], namely: empathy, for a better understanding of the problem;
the definition, where the data collected in the first phase are analyzed; the idea to
develop, in which one can begin to create sketches, according to the needs of the
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user; the prototype, in which some versions of the product are produced in order to
understand how it works; and the test, to verify the usability of the application.

In “The Design of Everyday Things”, Donald A. Norman [12], cognitive science
researcher and creator of the term User Center Design, describes design based on
user needs.

For the development of the platform, the Agile UX concept was adapted, which
is a management process that allows the consumer to be involved during the whole
process [13].

Through theAgile UX concept, the product is designed to ensure the best usability
for the consumer and for this it becomes necessary to define the personas (profiles
of users idealized as the target audience), a term created by Alan Cooper [14].

When starting the development of the platform, a workflow or mind map has
been required to be determined, which illustrates the entire navigation scheme of the
platform and contains a detailed description of all its features.

Therefore, the creation of wireframes (Fig. 1), a visual guide with the structure of
the platform, allows to define the information architecture and the interface design
in low fidelity through an initial pre-finalized version of the project.

In order to identify flaws or inconsistencies in the design, a prototype will corre-
spondingly be created to examine all the functionality and interactivity of the platform
and perform usability tests.

Accordingly, the “Sprint Design”2 strategy by Jake Knapp [15] is used, which is
based on a cycle of five phases (Fig. 2), spread over five working days, to idealize,
create sketches, develop and test.

This continuous process stimulates productivity and enables the immediate
obtaining of feedback at each stage, until determining a suitable solution, with an
efficient flow [16, 17].

The completion of the project scheduled for April 2020, will entail the develop-
ment of a high-fidelity prototype in accordance with the principles of UX Design
[18, 19].

2 Flowchart of the Sprint Design method. Avaiable in: https://uxplanet.org/whats-a-design-sprint-
and-why-is-it-important-f7b826651e09. Accessed on: 03–11-2019.

https://uxplanet.org/whats-a-design-sprint-and-why-is-it-important-f7b826651e09
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Fig. 1 First wireframes developed. From top to bottom: Home page; courses available; and course
detail page
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Fig. 2 Flowchart of the sprint design method
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Abstract This chapter presents the “Design for Society” concept and provides a
backdrop for the papers included as chapters in this section of the book. We suggest
that the Design for Society concept can be viewed as an umbrella for a range of
concepts related to howwe can leverage the principles of design research and practice
to create holistic solutions to societal challenges. Design can drive societal innova-
tion, and the collection of papers we have compiled below focus on how design can
enable society to become more equitable and inclusive. Our hope is that this chapter
and the subsequent chapters might inspire design practitioners and researchers to
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challenges and achieving the UN SDGs.
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Since the turn of the century, new societal challenges have continued to arise, making
it all the more clear that social, economic, and environmental issues cannot be dealt
with separately, as was described in the Brundtland Report published by the UN
World Commission on Environment and Development (also known as Our Common
Future) [1]. In this section, we present a series of papers that highlight the emerging
role that Design for Society has in enabling a holistic approach to tackling these
challenges.

Today we live in a “Designed World”, a human-made artificial world in which
design has been involved in every aspect of creating our living environments [2].
However, design as a creative act is intertwined with the act of destruction as every-
thing created requires something else to be changed [2]. Some argue that the societal
challenges we are facing today can be seen as a result of “user-centred” design in
which the focus was merely on fulfilling short-term human-centred desires without
taking into consideration the long-term destructive effects on the environment and
society [2]. Nigel Whiteley in his book, Design for Society (1993), pointed out the
problems of consumer-oriented design in which the design process generally did
not go beyond fulfilling the immediate client’s requirements, thereby ignoring the
greater environmental impact, which in the long run led to environmental unsustain-
ability. Looking forward, the question arises as to how we instead can leverage the
principles of design research and practice to create solutions to not only help “fix” the
problem but also to regenerate the planet and society through “destroying” harmful
behaviours and practices.

Already today there are signals that we are moving in this direction where the
term “Design for Society” takes on a broader meaning and could serve as an umbrella
for a range of concepts. For example, design for inclusion strives to create equi-
table products and services by embracing the opportunities and challenges presented
by a diverse population. Human-centered thinking plays a central role in devel-
oping and delivering solutions that are not only accessible but that also provide
enriching and engaging experiences for as many people as possible, regardless of
age, gender and (dis)ability. Further, concepts such as design for social innovation
and design for sustainability walk hand in hand. Design for sustainability tends to
have a more technical approach to the intervention and construction of the artificial
world while design for social innovation tends to have a more “liquid” and enabling
intervention in the way people organize and are called to act on behalf of a common
well-being. Several strengths of design for social innovation projects, such as under-
standing user experiences, rapid prototyping, visualisation and systematic approach,
have been illustrated by Mulgan [3] [4]. Within design for sustainability, these same
tools can be used to design regenerate and repair actions to occur in tandem. Today
numerous designers are working to diminish the ecological footprint of products and
services throughout their lifecycle by designing for recycle, reuse and repair instead
of producing new “future” waste while also striving to reduce consumption excesses
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through designing new circular and sharing economy models. Other areas include
supporting and designing suitable processes to assist self-organized citizens in their
own efforts to save and regenerate our common home.

Yet it is important to remember that design has several levels. For example, the
Danish Design Ladder or the Design Management staircase [5, 6] describes design
as having three levels: (1) at an operational level, design is for achieving a specific
task, (2) at the functional level, design is applied as a process or discipline; and (3) at
a strategic level, design is holistically used for strategic intent [4]. We view Design
for Society as incorporating all three levels with a particular focus on the strategic
level in which a systems approach should be used to analyze potential interactions
among actors, and even with existing and emerging technologies, and their effects
on the environment and society. This analysis should include not only the “here-and-
now”, but it should also be intertwined with scenario thinking, in which an analysis
of how potential possible futures might play out is conducted to better understand
the ramifications of one’s design efforts today.

The above is a challenging task, and as has been noted by several authors, design,
and in particular design for social innovation, is wrought with complications, such as
the use of expensivemethods and tools, lack of awareness of conditions or limitations
beyond the project, and lack of resources, especially by entrepreneurs designing new
solutions [4]. Another considerable challenge is the difficulty to learn from others’
experiences workingwith design for society projects. It is with this challenge inmind
that we have assembled this series of papers. Our hope is that these papers might
inspire design practitioners and researchers to learn from and build on each other’s
ideas—as opposed to reinventing thewheel or evenmaking the samemistake, thereby
wasting valuable resources. In this manner, we hope to move forward in fulfilling
the UN’s Agenda 2030 goals. Thus, the collection of papers we have assembled
here as chapters includes a number of topics related to design research for soci-
etal issues, the environment, and sustainability, and they present us with challenges,
ideas and some solutions. Design can drive societal innovation, and this collection
of papers demonstrates just that. Whether addressing globalization issues, imple-
menting social change, finding alternative means of transportation, bringing inno-
vation to traditional organizations, making use of global sustainable practices and
circular business models, allowing access to play for all or facing the challenges
of smart mobility, design is the key. These papers focus on redesigning society and
making it more equitable and inclusive, and they give us a new perspective on what
design can bring to society in terms of new ways of living.
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Appendix: Chapters

Addressing Glocalization Challenges Through Design-Driven
Innovation Approaches

The Addressing Glocalization Challenges through Design-driven Innovation
Approaches suggests a framework for design-driven glocalization, making use of
seven case studies from all over the world, cross comparing them to other design-
driven approaches. Globalization has brought the opportunity for companies to be
present in internationalmarkets.However,Globalization strategies, adaptation strate-
gies and even Localization strategies although dynamic, have created continuous
tensions and are of considerable consequence for corporate strategy decision making
and processes.

Theoption for aGlobal strategyorGlocalization has its challenge aswell but it is of
relevance to theUN2030 sustainable development goals. Design driven glocalization
can lead to the development of sustainable cities and communities, it can preserve
local cultural heritage, maintain cultural atmosphere of the local economies and even
reduce environmental impact. It can also build work opportunities and economic
growth.

It can also result in the support of local craftsman from rural areas, it can help
build resilient infrastructure and innovation. Allowing for the investment in new
technologies that focus on sustainability, responsible consumption and production.
It can also allow for the rethinking of the fast street fashion system that is highly
based on a product’s fast lifecycle and planned obsolescence.

Inclusive Design as Promoter of Social Transformations:
Understanding Androgyny in Contemporary Society

This chapter contributes to deepen the knowledge about the diversity of which
contemporary society is constituted. This is a challenge for the design to constantly
renew itself and meet people’s expectations. Minorities and people who stray from
some common ‘norm’ or stereotype are often the target of prejudice and discrim-
ination—problems that Design can help to alleviate. In this article some questions
about gender identity and proposals about genderless / androgyny are addressed.

This paper addresses the role of Design in the fight against stereotypes and prej-
udices related to gender issues and the way it influences design knowledge and
consumer choices. This can directly contribute to SDG No. 5 ‘Achieve gender
equality and empower all women and girls’ and, in general, to SDGNo. 16—promote
peaceful and inclusive societies for sustainable development, provide access to justice
for all and build effective, accountable and inclusive institutions at all levels’.
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Dynamic Ride Sharing As An Alternative Transportation
Mode For Commuting Among Metu Campus And Eryaman

The paper presents us with a study of TAG app (let’s ride in a single car) and is
very interesting for Design for society. The work clearly explained, and the methods
are very well described. The paper will allow other research to structure a similar
research because the process is all documented and detailed. The authors were able
to present the findings in a very consistently way.

Dynamic ride sharing is an alternative way of commuting to individual car use
with the utilization of improving available seat capacity for new riders through
which more sustainable trips are ensured among drivers and riders who have similar
itineraries in closer time slots. The main objective of the study was to acquire in
depth knowledge about the phases of dynamic ride sharing practices, experiences of
individuals commuting via ride sharing, their concerns and acquisitions from ride
sharing, and to determine potential solutions for improving the overall ride sharing
practice which would make it an effective and preferable way of alternative trans-
portation in a sustainable manner. The study revealed user’s underlying motivations
towards ride sharing, their concerns, needs and desires which would help generate
better approaches to performing ride sharing practice, in terms of both optimized and
secured ways for better experiences in the light of fresh insights gathered in specific
themes.

This chapter highlights a lot of challenges for society. Mode choice decisions
for travelling depend on many different issues such as convenience, comfort, safety,
time considerations, accessibility and cost, yet these decisions tend to be affected by
social, economic and environmental impacts of commuters’ acts and behaviours. It
seems that there has been substantial interest in promoting sustainable transportation
alternatives due to climate change, aging infrastructure, and raising green culture.
Population-based changes in individuals’ behaviours, attitudes and knowledge are
important to accomplish wide-spread adoption of alternative transportation modes.
Moreover, for the improvement in the quality of life of campus residents, some
measurements should be implemented through sustainable transportation which will
return in many social, economic and environmental benefits. In this respect, dynamic
ride sharing could be one of the most prominent solutions for METU Campus where
hitchhiking culture is truly favoured among all its members.

There are several economic, environmental and social benefits of dynamic ride
sharing. In general terms and considering identifiable objectives for the sustainable
development for UN, as current transportation models are not both environmentally
and socially sustainable, road transportation is one of the most challenging issues of
the new world. In one respect, car pollution directly causes global climate change
as being one of the major sources of greenhouse emissions. In another respect,
traffic congestions have a great influence on the reduction of people’s quality of
life worldwide. In this respect, many researchers from diverse disciplines such as
transportation, economics, and behavioural, social and environmental psychology
have described dynamic ride sharing as an effective solution to the inefficiency of
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current transportation models. Moreover, circumstances such as finite oil reserves,
rising gas prices, traffic congestions and related environmental concerns have given
a direction to people to use their personal automobiles more wisely with an increased
interest in services such as dynamic ride sharing. Further-more, ride sharing allows
participants having automobiles to share travel expenses while offering thosewithout
cars an enhanced mobility. In overall ride sharing, in other terms the joint travel of
two or more persons in a single car has initiated a common way of sharing also the
costs and benefits together of a shared private car.

Castelo Branco Embroidery—Tradition and Innovation

The chapterCastelo Branco Embroidery—Tradition and Innovation touches on both
sustainability of materials and of tradition. It deals with the cultural heritage of
Castelo Branco, a region of the Portuguese country as well as it touches on the area
of sustainability.

This study presents a process of developing garments with the application of
Castelo Branco Embroidery. It describes three different phases: bibliographical revi-
sion Embroidery of Castelo Branco, the brief that was present within a Design
Challenge to fashion designers, and the products resultant from the proposed brief.
The authors describe deeply the materials and types of stiches, colours, motifs and
symbology of the Castelo Branco Embroidery and the reflections on the clothes are
very clear.

Each product tells a story. To know this technology and resort to the acquisition of
the resulting products presenting the Castelo Branco embroidery and history high-
lights challenges for society, as they try at a social level, to involve people who are
not active in society and they are given this important role in making embroidery.
Still in terms of social sustainability, it foresees an increase in the supply of jobs. It
is important as it deals with the cultural heritage of a region of the country, at the
same time it touches on the area of sustainability.

Playponics In India—Local Hydroponics Playground Gardens
Utilising Kinaesthetic Learning To Promote Global
Sustainable Practices.

The paper, Playponics in India—Local Hydroponics Playground Gardens Utilising
Kinaesthetic Learning to Promote Global Sustainable Practices, is in this chapter
because it presents questions of identifiable objectives for the sustainable develop-
ment for UM. The goals identifiable objectives for the sustainable development for
UM are number two, End hunger, achieve food security and improved nutrition and
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promote sustainable agriculture number four, ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all, and.

This is an important paper because this research and development project set
out to investigate possible means by which future populations might have or build
closer links with environmental Is-sues. The work has integrated the diverse fields of
sustainability and STEM education, global products and local production. It aims to
bring these aspects together in holistically considered learning environments where
these elements can co-exist in engaging ways.

The paper concluded that multi-modal research is essential when we seeking to
design learning systems that aim to have holistic benefits. The study has demonstrated
degrees of ‘validity’ to the original proposition and strongly indicates high levels of
in principle acceptance of the developing concept. Where the aim is to instil these
understandings in children so that theymay carry sustainability knowledgewith them
into adulthood, and where we propose integrating learning modes, mechanisms and
topics as a means of achieving that, the breadth of our research needs to be as equally
all-inclusive. Designers of learning systems must undertake research into each, often
(on the face of it) diverse topic areas as holistically as possible, and it is this breadth
of research that informs designs appropriateness for progression.

Preventing Single Use of Plastic Packaging. Design Strategies
for Circular Business Models: Refill, Reuse and Recycle

Due to the changes that the circular economy approach is demanding, product design,
rather than being destined for disposal, must integrate resources that should maintain
their utility and value and flow back into the cycle. Preventing single use of plastic
packaging. Design strategies for circular business models: refill, reuse and recycle
shows the importance of integrating circular economy principles in an early stage
of the design process. Because once the product specifications are being made, only
minor changes are usually possible. Ultimately, from general design parameters,
innovation in products must emerge taking into consideration human aspirations and
worries—answering to amore participative,more environmental-conscient andmore
demanding end-user.

Design, as a discipline-oriented to study product usage and services experience
become key to support business to close the loops on their business models—
engaging more participative users/consumers. The acceptance that the activities of
man and society have a negative impact on the planet’s resources has been accepted
for the first time by the user, the consumers. Nevertheless, there are huge challenges
for society, citizens, business and policymakers, such as, the creation of disruptive
innovation on business models for global economies, both at a manufacturing and
consuming level.

Even though the content of this chapter aims to impact the sustainable develop-
ment goal 8, 9 and 11, its main theme is on the 12—Responsible Consumption and
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Production. Aligned not only with the Climate Action—United Nations Sustain-
able Development but also with the Paris Agreement. Designers, innovators, and
decision-makers in businesses, aim to become active actors on the necessary shift
from an industry relying on fossil resources. The study on preventing how to prevent
the single use of plastic is motivated by the assumption that the anti-plastic senti-
ment is distracting us from the net environmental benefits of plastic and identify how
design can be a source of innovation for using plastics as a highly circular resource.
Accordingly, to this study, the selling drivers should prioritize services that profits
from the flow of resources over time, continually reuse products and materials and
using renewable energy.

Changing The Game: Social Engagement and Cultural
Adaptation of Young Refugees Through Playful Design

The paper Changing the Game: Social Engagement and Cultural Adaptation of
Young Refugees through Playful Design is aimed at understanding how design can
have a positive influence on the cultural adaptation of migrant refugee children who
had to flee their countries because of war, climate change and/or political or religious
persecution.

Promote peaceful and inclusive societies for sustainable development, provide
access to justice for all and build effective, accountable and inclusive institutions at
all levels, this paper addresses one of the main themes of present days, the problem
of forced migration, commonly referred to as seeking refuge. The target user of this
study is exiled children who, in most cases, arrive at their destination alone and with
few or no basic survival conditions.

The target user of this study is the exiled children who, in most cases, arrive at
their destination alone and with few or no basic conditions of survival. In addition,
it presents to worrying situations, as more than 69 million people worldwide have
had to leave their countries of origin due to wars, climate change and/or political or
religious persecution.

It is a practical example of how Design can make a difference for Society, in
these case for migrant refugee children’s lives, by trying to include them and educate
them. These children are especially vulnerable as their basic conditions are far from
optimal.

It aimed to develop an innovative solution through gaming and playing, to learning
the customs and culture of the new country, preventing the users to be in dangerous
situations towhich they are vulnerable, also, to provide a different way of learning the
new no native language. The main goal of the game is to materialize the experience
of a good welcoming moment, through skills and knowledge construction.

Regarding the UN 2030 sustainable development goals this solution can promote
the well-being of children, provide quality education and reduce inequalities. It is
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also based on a circular economymodel which promotes climate change, responsible
consumption and production and sustainable growth.

Using Focus Groups to Design for Sustainable Behaviour:
User-Oriented Challenges of Smart Mobility

The relevance of this article is related to the fact that “Urban mobility gained impor-
tance in the context of smart cities, considered one of its main pillars, and one aspect
with a stronger impact on its sustainability.” This impact depends to a large extent
on the change in citizens’ behaviour regarding their daily choices and decisions.

Mobility is an important requirement for social development and a core part of
everyday life. Future smartmobility systems offer somuch convenience and solutions
for user’s frustrations. However, “sharing” options which are highly important for
sustainability, are not appealing to users regardless of possibilities. Plus, improving
the quality of transportation detract users from walking, which is not only non-
motorized, but also vital for human health. Therefore, some good intentions may also
turn into undesirable.Major challenge is understanding the user’s mind and changing
them. If we run more design for behaviour studies like this and may explore user
problems effectively, we can introduce more innovative and beneficial solutions for
society.

This is the theme and contribution of the work presented in this article—which
proposes to proceed with: a”step intended to identify the main obstacles that can
prevent users from adopting more sustainable behaviours in what regards their urban
mobility.”

By contributing to change behaviours concerning the use of public/ sustainable
transport options, this work can illustrate the role of Design for ODS 11—Make cities
and human settlements including, safe, resilient and sustainable, namely considering
the role of transport in sustainable development.

In truth, “Sustainable cities and communities” is one of the global objectives of
sustainable development. By 2030, intention is to provide access to safe, affordable,
accessible and sustainable transport systems. Plus, reducing the negative impact of
cities, including by paying attention to air quality. This study is exploring challenges
that come from user demands and frustrations related to current and future mobility
modes including sustainable and unsustainable ones. Benefiting from the results,
futurework ismotivating users to prefer and be satisfiedwith non-motorizedmobility.
It also provides data for other researchers to find possible solutions for wants and
needs. In this sense, it serves the objectives for the sustainable development for UN,
by revealing challenges of sustainable and smart mobility for possible solutions.
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Conclusions

Design, as a project method that is transversal to all areas of knowledge and directed
to the human being, leads to diversity being permanently present in everything that
surrounds the designer and that is part of his projects.

On the other hand, sustainability must be appreciated according to the society
for which it is designed. This means that a project completed in a defined society,
according to accepted principles of sustainability, may not behave as well when
moved to a different culture, that is, a different society.

As such, there is a strong need to respect basic principles that govern the envi-
ronment, the economy, society and human diversity as to be able to concretize their
projects, upon the request that diversity requires.

All these problems can be solved through a creative, sustainable and interdisci-
plinary approach. There is an increasingly call for change, coming from millions of
individuals across the world.

A need for a paradigm shift towards a new economy his now requested globally.
The pandemic we are living through, at this moment, puts the consumer society
before a new way of looking at consumption, pointing it towards an announced end.

Design is able to question, stimulate and attempt to change the collective
consciousness, in order to help us go into a new direction, a better future perhaps?

Design for society offers a systemic and holistic design ethos which integrates the
frameworks and approaches of the leading design thinkers we have gathered here in
these chapters.

To be able to redesign society in a way that is more intentional, equitable and
inclusive, the main goal being for it to be more successful than traditional methods.

A new social and sustainable way of living, producing and consuming in a sustain-
ableway, using concepts like circular economyandupcycling, projecting for diversity
without no fear of changes of paradigms.

This is what we can read in these articles that approach not only different societies,
different ways of living and different forms of seeing the results design can give to
the human being, working in the direction of inclusivity and respect for the world
that is the home of all life.
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Castelo Branco Embroidery—Tradition
and Innovation

Alexandra Cruchinho, Ana Sofia Marcelo, Fernando Raposo,
and Paula Peres

Abstract Castelo Branco Embroidery and Innovation are the two major focuses
of this research—by identifying the focus the following questions are asked—Is it
possible to develop garments with the application of Castelo Branco Embroidery?
Is it possible to apply Castelo Branco Embroidery on accessories and footwear? It is
around these questions that the objectives began to be outlined. The Castelo Branco
Embroidery is an identifying element of the culture of a region in the interior of the
country and presents itself as a reference of the Albicastrense cultural heritage and
was traditionally used mostly in bedspreads and panels. The richness of this heritage
element lies essentially in the raw material used—silk and linen—but also in the
vast diversity of elements and motifs that together construct a narrative that may
vary according to the composition chosen. This richness is also represented in the
vast palette of colours and the diversity of stitches that are used. The methodology
consisted, in a first phase, in the research and bibliographical revision about the
theme—Embroidery of Castelo Branco. This was followed by the preparation of
a briefing to present the challenge to the Fashion Designers invited to participate
in the project. At the same time, a national competition was held which resulted
in new proposals or ideas that came to fruition. The products resulting from the
initiative should reflect the use of a cultural element and the tradition of a region
in a contemporary approach where the work of fashion designers is presented as a
differentiating element, important for adding value and sustainability. Embroidery
as a traditional element is associated with innovation through the creation of new
proposals.
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1 Introduction

The Castelo Branco Embroidery is a hand-made embroidery that has as its privi-
leged products bedspreads or bed covers embroidered with twisted silk on linenabric,
which, in Portuguese territory, are highlighted as “the richest, most beautiful, most
complex work” [11, p. 15], “ the masterpiece of the art of embroidery (…), the great
manifestation of women’s ingenuity and sensitivity” [8, p. 16).

This embroidery owes its name to the city of Castelo Branco because it was in
this locality that its execution resumed in the early twentieth century [9, p. 3; 10,
p. 9].

At the origin, these sumptuous textile products of high patrimonial and cultural
value can be considered hybrid products, the result of the intermingling of both
oriental (China, India, Persia, …) and European influences.

The decorative/aesthetic grammar and technique employed—above all theCastelo
Branco stitch—are, according to Pinto [10], the distinctive features of this embroi-
dery. Other studies add to these characteristics the presence (intentional and visible)
of a design or debux on the fabric [1, p. 245] and the use of linen and silk as raw
materials [5, p. 11; Annex to Order (extract) No. 15559/2016, of December 27].

The lack of information and written documentation refers the dating of these
embroideries to the motifs used [e.g. 7, 9, 10, 12]. Thus, the most recent studies
lead to the assumption that the production and marketing of products recognized as
Castelo Branco Embroidery date back to at least the eighteenth century [e.g. 7, 10,
12]. Some scholars, such as Chaves [3], Arruda [1] have raised the hypothesis of the
seventeenth century being the beginning of this activity.

In the twenty-first century, Castelo Branco Embroidery was consolidated as a
“living cultural heritage, breaking with the atavisms and practical blockades that
came from the Estado Novo period” [7, p. 158]. The publication in 2007 of the
booklet Embroidery of Castelo Branco—Specification Booklet, by the Institute of
Museums and Conservation/Francisco Tavares Proença Júnior Museum, marked the
district of Castelo Branco as the production area of this embroidery.

In terms of certification of this embroidery, the Attachment to the Order (extract)
no. 15559/2016, of December 27, contains three major categories, defined from the
examples in the FranciscoTavares Proença JúniorMuseum: classic embroidery, those
that faithfully reproduce the embroidery produced in the seventeenth, eighteenth and
nineteenth centuries; embroidery of classic recreation, those that are inspired by
the old embroidery and introduce some alterations to them; embroidery of contem-
porary creation, those that pave the way for innovation, whether deeper in terms of
design, structure and colour (when proposed by artists or art and design professionals)
different and with diversified functions [5, p. 97].
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2 The Castelo Branco Embroidery and Innovation

Creativity is now embraced within national and regional policies and is a central
concern of policy makers as a factor in economic and social development. It should
be noted that already in the “Lisbon Agenda” in March 2000, Europe is committed
to becoming the most competitive and dynamic knowledge economy in the world.

As noted in the Macroeconomic Study Developing a Creative Industries Cluster
in the Northern Region, “Creativity is now recognized as a key economic and social
driving force in generating wealth and employment and sustainable development,
incorporating technological change and promoting innovation. competitiveness and
enhancing the competitiveness of cities, regions and countries” [12, p. 14].

Conscious of the importance that endogenous resources and their specificities
represent for the affirmation of the identity of the territories, making them more
competitive, ADRACES—Association for the Development of the Southern Centre
Border, Francisco Tavares Proença Júnior Museum, the Polytechnic Institute of
Castelo Branco and the Castelo Branco City Council, carried out the “Ex-Libris”
project—Reconverting/Adapting/Certifying the Castelo Branco Embroidery, as part
of the EQUAL Community Initiative, funded by the European Social Fund.

The project, which took place during 2005 and 2008, had as its primary objec-
tive “to ensure the preservation of the Castelo Branco Embroidery in relation to its
genuineness, authenticity, aesthetic and technical quality” [13, p. 6).

This process began about 6 years ago, with the creation of the Castelo Branco
Embroidery Workshop-School, an entity under the supervision of the City Council,
with the aim of guaranteeing the continuity and quality of this Embroidery
production.

At the same time, in June 2017, the City Council inaugurated the Castelo Branco
Embroidery Interpretation Centre, which became the nerve centre for the production,
marketing, promotion and study of this unique form of artistic expression in the
country and one of ex-libris of the City and County, identity card of the territory.

In August 2017, Castelo Branco Embroidery was noted with a positive opinion by
the Consultative Commission for the Certification of Traditional Handicraft Produc-
tions on the application for registration of the traditional production “Embroidery
of Castelo Branco” in the National Register of Certified Traditional Handicraft
Productions.

It is in this context that, in 2017, the City Council proposed to hold the 1st Contest
in the area of fashion design with the application of Castelo Branco Embroidery on
clothing, footwear and accessories.

If Castelo Branco Embroidery has always been associated with bed covers and
gradually has also found its place in panels, tray cloths, integration in decorative
elements and others, in this project, we tried to find in the author’s clothing a
integration of the Castelo Branco Embroidery.

The Innovation Project at the Castelo Branco Embroidery started in 2016 with
a challenge launched by two National Fashion Designers, Luís Buchinho and
Alexandra Moura. In 2017 the Storytailors and Katty Xiomara were invited and
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in 2018 Pedro Pedro and Hugo Costa. The project already has three collaborative
editions of Designers and two of the National Competition.

Designers should know about Embroidery and its applications and develop
their proposal for a piece made with Embroidery to be executed by professional
Embroiderers and then presented to an audience on a runway show.

Each proposal results from the sensitivity of each Designer and represents their
interpretation of the various elements that characterize this ancient technique.

In this process of innovation in the Castelo Branco Embroidery, on the one hand,
theEmbroidery gains the own interpretation of several national designerswhopresent
their proposals for innovation and reinterpretation of embroidery. On the other hand,
young designers competing in the national competition in both categories (clothing
and footwear and accessories) also made their approaches and interpretations to
embroidery.

The result of the creations with the application of embroidery is presented at a
Fashion event (Castelo Branco Moda) created with the purpose of enhancing and
promoting this traditional element of the Albicastrense region.

The Designers needed to have contact with those who consider themselves the
main defining and defining elements of the Castelo Branco Embroidery. Thus, raw
materials, stitches, colours, motifs and symbology are the target of their analysis,
study and reinterpretation in contemporary pieces.

2.1 Raw Material

Flax and silk are the two textile fibres used, almost exclusively since its origin,
in Castelo Branco Embroidery. The privileged use of these two natural raw mate-
rials—linen, in taffeta fabric, and silk, in twisted thread—is one of the aspects that
contributes to the enhancement of this embroidery. In the case of historical embroi-
dery, some examples of Castelo Branco bedspreads use only one of these fibres either
in fabric or in embroidery [10, p. 13; 5, p. 15].

The fabric that is currently used in the Castelo Branco Embroidery, “for the sake
of economic survival of the embroidery itself, results from the manual weaving of
woven cotton web” [5, p. 16].

Linen fabric was, and still is, usually made up of several cloths to the desired
width [10, p. 13) and has shades ranging from darker shades (brown/raw) to lighter
shades (bleached).), and may also be tinted blue or brown [10, p. 13; BMI/Francisco
Tavares Proença Júnior Museum, 2007, p. 15). Thus, in the historical bedspreads
there is a predominate use of finer linen cloths and darker shades (raw/dark) than
those used today [5, pp. 15–16].

Silk, produced in China about 5000 years ago, and extracted from the cocoon of
the insect Bombyx mori was one of the most precious goods exchanged between
East and West, and it was not until the fifth and sixth centuries that it began to be
produce abroad; In Portugal the oldest records of its production date back to 1253
[5, p. 18].
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In Castelo Branco, APPACDM (Portuguese Association of Parents and Friends of
the Mentally Disabled Citizen) promoted the recovery of silk production; its annual
production already amounts to about 15 kg of both extra quality silk and wild silk
[5, p. 18].

The distorted silk thread used in Castelo Branco Embroidery is in either natural
or dyed tone. In Portugal at least in the eighteenth century there were treatises on
the art of dyeing fibres that included specific recipes for silk [10, p. 15). Some of the
products made from the second half of the twentieth century resort to viscose.

2.2 Stiches

About 50 stitches are currently used by the Embroiderers of the Regional Embroidery
Workshop-School, which are present in the collection of quilts at the Francisco
Tavares Proença Júnior Museum. The Castelo Branco stitch, which stands out for
its widespread use in the Castelo Branco Embroidery products, has been referred to
in certain historical periods as broad stitch, loose stitch, Oriental stitch, Hungarian
stitch, Bologna stitch [15, p. 170]; It has as its peculiarities: to allow to save raw
material by the fact that only the right of the motif is filled with the silk thread; enable
technical variations (Fig. 1), namely the variant in the orientation of the silk thread
(made vertically, horizontally or following the shape of the pattern/motif), variant
in the orientation of the locks perpendicular to the cast, following the orientation of
the pattern/motif), zigzag), colour variant (use of two contrasting colours in equal
stripes) [5, p. 29].

In the oldest historical bedspreads, only three to five stitches were used, namely
the Castelo Branco stitch (Fig. 1), the flower stem stitch, the rooster-foot point, the
simple criss-cross stitch and the stitch cast in a grid (a net of squares) [5, p. 87].

Fig. 1 Variants of the
Castelo Branco stitch.
Source IMC/Museu
Francisco Tavares Proença
Júnior [5, p. 29]
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Currently, the application of the stitches has no strict rules except for the applica-
tion of the Castelo Branco stitch to fill the tree trunks and the remaining stitches are
dependent on the embroiderer’s creativity and “it depends on everyone else around
it and if the work done demands more or less exuberance more or less simple, of
greater or lesser technical richness” [5, p. 28]. In the Technical Specification Booklet
of this embroidery the possibility of introducing new stitches is left open “in the
face of challenges posed by new designs, or discoveries of old pieces with hitherto
unknown stitches” [5, p. 28].

2.3 Colors/Chrome Palette

Colour is one of the elements that contributes to the aesthetic quality of a piece of this
embroidery. The strong colours of the silk thread applied to the harmoniously coupled
Historical Bedspreads nowadays have pastel shades that “result from poor colour
fixation and the much use that has been made of them” [9, p. 3]. There are currently
49 colours certified in the Castelo Branco Embroidery Technical Specifications that
correspond to the colours used in the Francisco Tavares Proença Júnior Museum, at
the time of publication of the referred brochure (2007).

The application of colour to the pieces of Castelo Branco Embroiderymust follow
certain principles so as not to neglect the aesthetic quality: (1) the colours to be used in
the reproductions must be the same as the piece from which they are inspired; (2) the
blue and yellow colour matching should preferably be used in the tile compositions;
(3) the use of black and dark brown colours should be restricted to the representation
of hair, shoes, eyes, clothing buttons and small embroidery notes; (4) pastels and
gradients are not applied to historic bedspreads and their use should be avoided;
(5) monochrome is an aspect that should be explored; (6) In the embroidery of
contemporary creation, colour changes are allowed, provided that these are presented
by professionals in the fields of arts and design [5, p. 92].

2.4 MOTIFS

The diversity of motifs is one of the defining elements of the richness of Castelo
Branco Embroidery; The motifs used in this hand embroidery are the result of influ-
ences that extend into space and time, namely “seventeenth and eighteenth century
European design and engraving, Portuguese tiles, Indian textiles and Chinese textiles
and porcelain” [5, p. 81].Arruda,when referring to the decorative grammar ofCastelo
Branco Embroidery, points out the similarities with Chinese and Indian oriental
embroidery, with painted cloths originating in India, with oriental decorative arts,
namely rugs, porcelain or earthenware [2, pp. 241–242).
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They are currently grouped into five typologies: plant motifs, anthropomorphic
motifs, zoomorphicmotifs,mythologicalmotifs of specific symbology and inanimate
motifs [5, p. 81].

The group of plant motifs, also called phytomorphic, includes plants, fruits, leaves
and flowers, generically represented in a very stylized way which, in some cases,
makes their identification difficult and leads researchers to diverse conclusions [5,
p. 82]. The motifs that present the greatest diversity of stylization are carnations,
pomegranates and leaves, and the ones most often represented in Castelo Branco
Embroidery are carnations, tree trunks, ivy, pomegranates, peonies, roses, artichokes,
forget-me-nots, marigolds and acorns. [5, p. 82].

Hybrid objects include plant embroidery, whether from the medieval repertoire,
with strong religious symbolism, such as lilies, thick roses, clovers, carnation (carna-
tion with small flowers), tendrils, grapes and other small fruits from the east like
pineapple, pomegranate, lotus which, symbolizing the renewal of life, could be
assimilated by Christianity as symbols of eternal life [15, p. 213).

Vila Tejero [15] argues that the plant motifs are “the majority of times (…) the
protagonists of the decorations, on the ground by the beauty of its flower elements,
also because tree trunks and branches are used to organize and articulate the rest of
the decorative elements” (p. 212).

In the group of anthropomorphic motifs, representation of human beings, styl-
ization is also visible; Both female and male elements are represented mainly in the
Historical bedspreads, so their design must be respected in the reproductions of these
elements [5, p. 82]. The male element rarely appears isolated, but in some cases its
representation is made with a flower in hand or mounted on horseback; the feminine
element, when isolated, is represented above all in the centre [5, p. 83]. In pairs, there
are male/female and also female/female representations [5, p. 83].

In the group of zoomorphic motifs there is also a huge stylization. Uncommon
representations of horses, dogs, reptiles and winged animals appear [5, p. 83]. The
bird is undoubtedly themost represented zoomorphicmotif andwithmany variations
in its design. Its representations, although very stylized, appears to be adjectives of
domestic and exotic [5, p. 83].

In the group of mythological motifs and specific symbology, the only element
considered is the two-headed eagle. This motif, similar to the motifs included in the
previous groups, is also represented in a stylized way and sometimes “with the heart
pierced by an arrow, constituting the most bizarre form of representation” of this
element [5, p. 84].

In the group of inanimate motifs there are representations of various elements
such as flower centre pieces/vases, palm leaves, shells, ribbons and bows, as well as
other elements “which resemble the Gothic and Baroque architectural ornaments”
[5, p. 84].
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2.5 Symbology

Ormonde [8] states that embroidery is more studied as artisanal production, consid-
ered a subsidiary activity because it is performed mainly by women. However, he
defends the study of another component that addresses “embroidery as a bearer
and producer of meanings and values and thus participates in the symbolic sphere”
(pp. 10–11).

A symbol/motif element that is associated with this embroidery is the tree,
“symbol of life, in perpetual evolution, ascending to the sky (…), grows, loses its
leaves and recovers them and therefore regenerates: dies and is born again and again”
[5, p, 93; 10, p. 45]. For Vila Tejero [15] the tree of life is the symbol of all cultures
and all religions—the symbol par excellence.

The bird is also one of the symbols/motifs widely used in this context and is
considered synonymous with message; It also serves as a symbol for the relationship
between heaven and earth [5, p. 93]. The rooster, one of the most frequently used
birds, “symbolizes pride, courage and vigilance” [5, p. 94].

The carnation deserves prominence as a symbol/motif often used in these embroi-
dery; “Of Turkish origin (…) in the Portuguese and later tapestries of Castelo Branco,
seems to respond to Indo-Mogulmodels and themost accepted symbolism, if it corre-
sponds to the happiness of the country” [15, p. 213), “with living and pure love: (…)
the white carnation symbolizes an even more exacerbated passion than that of the
red carnation” [5, p. 94].

The flower generically symbolizes “the paradisiacal state and feminine beauty;
the opening of the flower bud represents the creation and energy of the sun “and can
be associated with youth and vitality as well as fragility and transience due to its
ephemerality [5, p. 94].

The apple is used as symbol/motif in many ways; “Sometimes it is the fruit of the
Tree of Life, sometimes the Tree of Science of good and evil: unifying knowledge
that grants immortality, or separating knowledge, which causes the fall” [5, p. 94].

The man (human figure) is also represented in the embroidery of Castelo Branco
and in the Bible is considered the work of God, made in his image; thus “the body
is considered a microcosm, a replica of the structure of the cosmos” [5, p. 95].

The pomegranate, which appears in this embroidery with many variations, is in
Christianity the symbol of divine perfection. In classical civilizations it was, on the
one hand, associated with the return to life in Greece, on the other hand worn by
brides in the crowns with which they adorned their heads in Rome [5, p. 94].

The serpent can be usedwith doublemeaning, “evil (…or…) regenerating power”
[5, p. 94]. The vase, or flower centre piece, symbolizes a secret force, it is the reservoir
of life [5, p, 94].

As embroidery with secular history, the Castelo Branco Embroidery Technical
Specification Notebook recalls that “symbolic language adapts, loses, recovers and
metamorphoses” [5, p. 92].

Regarding the embroidery of Castelo Branco, Vila Tejero [15] recalls that “it has
been written that it is like a cared for garden of symbols” but prefers to say that “it is
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inhabited by elements of the collective imagination of a people who have inherited
and assumed with that which has formed part of its great history” [15, p. 164].
However Vila Tejero also points out that, “undoubtedly, the embroidery of Castelo
Branco is much more than a technical and formal description. It is a small universe
that (…) always surprises us” (p. 198) because each quilt “ seems to be endowed with
its own life and effort to show us its uniqueness, and it is very rare that it cannot”
(p. 198).

3 Castelo Branco Embroidery Applied to Clothing

The methodology for the implementation of this project focused, initially, and after
identifying the Designers to develop the proposal, bringing them to Castelo Branco
to collect all the information necessary for the development of their proposal. The
Designers were invited to visit the Francisco Tavares Proença JúniorMuseum, where
they could find some copies of the Castelo Branco Embroidery Bedspreads and
familiarize themselves with the various motifs and different compositions.

The SilkMuseumwas another of the spaces chosen tomake the visit. In this space,
designers were able to learn a little about the history and origin of silk, produc-
tion method, characteristics and applications. This was followed by a visit to the
space where embroiderers are the main characters, the Castelo Branco Embroidery
Interpretation Centre. Here designers have a closer contact with the Castelo Branco
Embroidery, knowing stitches, types of linen used in bedspreads, motifs, colours,
etc.

After the visit to gather information, we sought to answer the main question of
this research by the development of the creative process by the Designers. Designers
should take into account the characterizing and defining elements of embroidery,
their application, type of audience and market that it is aimed at and should be aware
of the costs inherent in the materialization of the pieces.

The development and organization of the various stages of the creative process
differs according to themethodology of eachDesigner. SomeDesigners seek to “take
apart” all research and place fabric as the first aspect that helps define the theme and
is often the basis of the collection. Others, however, immediately identify the theme
or concept from the decoding of all research and only then interpret all elements for
their visual narrative such as fabrics, colours, shapes, silhouettes, etc. [6].

Only after the interpretation of all elements of the research does the Designer
meet the conditions to start the design of the collection, however, the whole process
begins with the development of several possible ideas to arrive at a final idea that
will be the basis of all. the work. “Creating a collection requires developing a wide
range of related ideas to produce pieces that work not just as individual models, but
fit into one theme” [4, p. 99].
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4 Different Approaches—Results Analysis

Each artist’s interpretation of the Castelo Branco Embroidery is very distinct and
diverse and reveals very different focuses of interest and aesthetics. All proposed
silhouettes are clear indiosyncrasies of each Designer.

Alexandra Moura (Fig. 2) interprets Embroidery in all the elements that charac-
terize it, in terms of raw material, motifs, symbolism and stitches. The search for
a narrative very close and associated with a traditional quilt (Adam and Eve) joins
the choice of linen as the basis for embroidery, with stitches representative of this
technique, and the making of the piece.

Luís Buchinho (Fig. 3) supports his interpretation using awide and diverse combi-
nation of stitches. The basic raw material for the production of the piece is the one
chosen for his collection and the colours are those identified in the colour palette he
proposes for this season. The Designer creates a visual pattern by combining stitches
and colours.

Fig. 2 Coat by Alexandra
Moura



Castelo Branco Embroidery—Tradition and Innovation 427

Fig. 3 Dress by Luís
Buchinho

The Storytailors duo (Fig. 4) uses the linen to create the proposed piece, a multi-
purpose piece and ways to use it. The Castelo Branco stitch is the only stitch used to
embroider a motif that marks the symbolism of the Castelo Branco Embroidery—
the Tree of Life. A stylized tree of life proposal, representative of a designer’s own
interpretation that maintains some elements that characterize it, namely the hills at
the base of the tree.

Katty Xiomara (Fig. 5) uses the base for linen embroidery, matching the colour
palette to the one she proposes in her collection but found in the colour palette for
the silk thread. The chosen stitches reveal a diverse panoply of nets and stitches and
the motifs are those from her collection.

The identification and association with embroidery is respected in the raw mate-
rial, the colour palette and the stitches used, where the Castelo Branco stitch has
strong representation.

Pedro Pedro (Fig. 6) proposes a skirt with a silhouette taken from the collection he
proposes this season. Although it uses silk for Embroidery, the base is not linen but
in the fabric chosen by the Designer and that integrates the proposal of his collection,
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Fig. 4 Piece by StoryTailors

as well as the chromatic palette adopted for embroidery. Embroidered motifs result
from the stylization of flowers. The stitches, especially that of Castelo Branco are
the most representative of the Embroidery.

Designer Hugo Costa (Fig. 7) presents a men’s piece proposal where the base is
his own dyed linen. The raw material (silk and linen) is respected and used by the
Designer, but with its interpretation and manipulation. The motifs are taken from
Embroidery and the stitches are used predominantly from the Castelo Branco stitch,
but the author’s very own colour palette.

5 Embroidering Promotion and Value

The current impact of the fashion industry on the European and world economy
requires new communication strategies. It is in this context that it is imperative to
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Fig. 5 Dress by Katty
Xiomara

define an integrated communication strategy that allows the embroidery of Castelo
Branco to be designed not only nationally, but especially internationally. An example
of this are the different application projects of the Castelo Branco Embroidery,
the result of collaboration with Designers Luís Buchinho, Alexandra Moura, the
Storytailors duo, Katty Xiomara, Pedro Pedro and Hugo Costa.

One of theways theDesigner can present the final product of their creative process
is through the runway presentation. When it comes to a fashion show from the
creator’s collection, the concept is also respected and reinforced in order to lead the
audience to the emotional and creative universe of the Fashion Designer. “Today, the
fashion show is a show that is an integral part of the fashion industry. It gives the
brand an authentic opportunity to express their identity, design and vision for the
next season” [6, p. 40].

Among the planned communication actions, the highlight was the presentation by
Luís Buchinho, as early as September 2016, of the dress proposed in the project and
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Fig. 6 Skirt by Pedro Pedro

two other embroidered dresses later to be part of the Designer collection in Paris—
Paris Fashion Week. This presentation took place again in Porto, in October, at the
Designer fashion show at Portugal Fashion.

Alexandra Moura, in September 2017, presented her own piece at the Portuguese
Embassy in London. This presentation took place under the London Fashion Week
initiative, and was supported by the Portugal Fashion Association and the National
Association of Young Entrepreneurs.

In conjunction with this action, the Designers present their collection on show and
in the showroom space. Thus, in a space where potential buyers, international press
and other fashion industry professionals intersect, and as a result of an integrated
communication strategy, which includes other actions, the Castelo Branco Embroi-
dery gains international prominence. in an area, fashion, environment privileged for
the value of this icon of the Portuguese cultural heritage.

Highlight for other dissemination initiatives, including the traveling exhibition
of Castelo Branco Bedspreads, from the eighteenth and nineteenth centuries, and
was the first exhibition held at the Lisbon Museum, in partnership with the Lisbon
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Fig. 7 Suit by Hugo Costa

Municipality, between August and October 2015. This exhibition also passed by
Guimarães and, more recently, in Óbidos.

At the same time, a series of other initiatives were taking place and, in 2017,
a large project by Portuguese architect and artist Cristina Rodrigues, which brings
to Manchester Cathedral a permanent work composed of seven large panels in the
Castelo Branco Embroidery, in honour of Queen Elizabeth II. This work was opened
in September 2017, on the same weekend that in London Alexandra Moura’s piece
was presented at the Portuguese Embassy.

6 Conclusions

AsOrmonde [8] states: “Theworkof the designer plays an increasingly important role
in the creationof consumer objects, including the recoveryprojects of these traditions.
This role or intervention may become problematic when it comes to preserving
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national identity emblems, but it does respond to a contemporary tendency to blend
tradition with innovation. In a way, it is with the category of objects that results, in
which the old and the new, the local and the global, in which territorial relations are
blurred and in which the cosmopolitanism made up of pluralities of “locations” is
blended.”, And from the practices associated with it, that today new identities and
new circles of consumption of embroidery are being built, whether this is a piece for
the masses or an antiquity” (p. 25).

The challenge of applying the Castelo Branco Embroidery in the design of
garments led to the search for knowledge of the history and production method
of this cultural product. Key elements resulting from research such as colour, shapes,
silhouettes, textures, details and details will determine the choices and influence all
the aesthetics and narrative to develop.

TheDesigner seeks his inspiration through research and reveals his own sensitivity
and visual aesthetics in the development of unique pieces that unify the initial concept
as a whole.

You can reinterpret the Castelo Branco Embroidery by giving it a new approach
associated with Product Design. As a result, its diffusion is shown on the one hand
to reinforce the identity and culture of a region, on the other hand it can boost the
development of production for these products by increasing their demand.
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1 Introduction

This study involves apparently unconnected topics; physical play, environmental
sustainability and early years STEM education delivery. The research has led the
team to propose a new kind of sustainability education concept, a physical play park
for schools that ‘captures’ children’s play energy and uses it to help sustain edible
crops. Although this applied research is at early to intermediate stages, this disclosure
discusses and positions our thinking, rational, research themes and methods when
designing in these ‘spaces’. From practicing designers’ perspectives, we consider
what kinds of learning mechanisms can be capitalised upon when designing educa-
tional experiences, andhow these diverse headline topicsmight be holistically consid-
ered and integrated into new learning experiences. We explore the role of physical
play in learning about STEM and design education, with the aim of increasing aware-
ness in future populations of environmental sustainability issues. We focus on and
discus four key aspects of the study, namely issues about Sustainability, Educa-
tion and STEM education, the provision of globally relevant products that support
sustainability and locally sourced production. Finally, we discuss the concept and
conclude.

2 Sustainability

Our focus in this study is early year’s education and relationships future generations
will have with our world, how we consume, and the balance between consumption
and living in more sustainable ways. With India’s middle classes on the rise (data
indicates the group is set to grow rapidly, from around 80million today to 580million
people by 2025), is it sensible that these developing societies ‘ape’ the consumption
patterns the so called ‘developed’ countries have? Excessive consumption, pollution,
natural resource depletion and a disconnect from nature have been the warning cries
of environmentalists for many years. This project specifically explores ways children
might engage in learning about those issues, how we may instil knowledge about
sustainable living, through education which in turn may help us to reconnect with
and value natural systems. ‘…today’s global imperatives—to eradicate poverty and
improve wellbeing, while restoring the Earth’s balance—form a single agenda, and
that the most effective means of achieving it is education [1].

A motivation for undertaking this work is, in a pragmatic sense, ‘how’ we achieve
this learning and potential behaviour change as ‘Alongside any form of promotion
of learning about issues such as climate change, …there needs to be consideration
of how children learn about (it)’ [2]. Our research takes ‘why do it’ very much for
granted, and focuses on ‘how’.

This is perhaps most adequately captured in the World Economic Forums article
‘Why education is the key to sustainable development’ which includes that ‘…edu-
cation can bring about a fundamental shift in how we think, act, and discharge our
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responsibilities toward one another and the planet. After all, while financial incen-
tives, targeted policies, and technological innovation are needed to catalyse newways
of producing and consuming, they cannot reshape people’s value systems so that they
willingly uphold and advance the principles of sustainable development. Schools,
however, can nurture a new generation of environmentally savvy citizens to support
the transition to a prosperous and sustainable future’ [1]. ‘Reshaping people’s value
systems’ is of particular interest and importance to our work.

3 STEM Education

Reports from various media channels confirm that the condition of government
schools in India is poor; ‘The Union government may have made right to educa-
tion a fundamental right by bringing into force the Right To Education (RTE) Act
of 2009, but government schools are lagging far behind in providing quality educa-
tion…’ [3]. Further, a significant proportion of the population cannot afford private
education. It is referred to as a commodity that is not affordable for all; ‘Being a
publically provided private good, Education needs a greater focus on Accessibility,
Equity and Quality…’ (ESAG-2018.pdf, 2018) [4].

Many schools lack basic amenities; in short transformation of education in India,
and around the world, is needed. Keeping in mind sustainability education problems
faced by these students we have researched, designed and propose school play-
grounds that harness ‘play energy’, to help power that change. In one embodiment,
we proposed that playground equipment is used to facilitate hydroponic crop growth
and is constructed and deployed using locally sourced materials like bamboo, readily
available at economically viable rates in the country.

‘Too often, as architects, engineers and owners, we get caught up in sustain-
ability codes and guidelines and neglect to consider what might be most logical–and
effective- -for a specific building, client or locale’ [5].

Working with educationalists and schools in the Delhi region, designers estab-
lishedbroad frameworks of understanding anddeveloped their knowledgeof different
types of education provision in India. This included lay understanding of government
and privately funded school provision, the quite diverse nature of infrastructural situ-
ations and a sense of school staff opinion and willingness to engage in sustainability
education curricula.

A finding of school visits and subsequent investigations was that there is opinion
within teaching staff that traditional pedagogical methods need to change, or at least
require augmentation, as the very nature of children’s experiences, expectations,
and their inherent capabilities have changed. These aspects were cited as being due
to increasingly consumerist behavior and a change towards faster paces of family
life, but predominantly due to technological advances. This view was reinforced by
literature in terms of changing pedagogy in the context of sustainable lifestyles, in
that ‘…today’s youngsters are born into an India that readily embraces consumerism
with all its accompanying trappings. Besides being surfeited by a plethora of toys and
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gadgets, the average middle-class child is tethered to a global network that tends to
homogenise childhood. As childhood has undergone tumultuous shifts, the dynamics
of classroom life have been altered’ [6], and that consequently, ‘Teachers cannot rely
on plain chalk-and-talk anymore but have to keep pace with a generation raised on
a multimedia diet’ [6].

Alongside methods used to teach children, who are reported as ‘having increas-
ingly short attention spans’, notions were expressed that the curricula itself can
be ‘out of date’ and ‘bland’. ‘… syllabi for various subjects continue to remain
dreary and uninspiring. Students continue to cram information to scoremarkswithout
engaging actively andmeaningfully with content’ [6]. It was also found that although
embraced by some schools, and evidenced in some state/authority curricula, educa-
tional syllabuses seldom have a specific focus on sustainability issues delivered
through experiential learning. ‘…even after Environmental Education was intro-
duced as a compulsory subject, we have not managed to cultivate a green conscience
in children.’ [6].

Reportedly, current ‘…awareness of environmental issues comes not from direct
engagement with the environment itself but from a more passive and indirect under-
standing of these issues. Direct interaction with the natural environment appears
to be increasingly absent in children’s lives and this new phenomena gives rise to
concern because such experiences are essential in developing children’s knowledge
and understanding of the world’ [1]. Although somewhat anecdotal, discussions
proved highly valuable in terms of building understanding in designers of current
contexts, which served to reinforce designs premises.

The design team (not being educationalist) needed to build understanding of what
kinds of learningmechanisms, or ‘modes’ exist, and which onesmay engage learners
to greater or lesser extents. Discussions with educationalists led the team to under-
stand degrees to which current provision relies on ‘traditional’ repetitive, informa-
tion transfer, or ‘rote-learning’. Investigation confirmed that “…most Indian class-
rooms remain dominated by rote-learning” [7], or at least that was reported to be
the case up to 2015. The team investigated a range of teaching modes. By way of
summary, we adopt educational theorist Neil Fleming’s VARKmodel in explanation.
‘VARK is an acronym that refers to four types of learning styles: Visual, Auditory,
Reading/Writing Preference, and Kinesthetic.’ (The VARKModalities [8]) A Guide
to learning Preferences).

Design researchers came to understand this model and that it upholds that there
are favoured ways learners absorb and hold onto knowledge. The designers came to
appreciate that the Playponics proposal may be more in line with the Kinaesthetic
learning modality because, by definition, it refers to “perceptual preference related
to the use of experience and practice (simulated or real). Although such an experi-
ence may invoke other modalities, the key is that people who prefer this mode are
connected to reality, either through concrete personal experiences, examples, practice
or simulation” [9].

Therefore, the principles and practices of kinesthetic learning are of particular
interest to the design team, as it is ‘a learning style in which learning takes place by
the students carrying out physical activities…’, and that, ‘The key is the reality or
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concrete nature of the example. If it can be grasped, held, tasted, or felt it will probably
be included. People with this as a strong preference learn from the experience of
doing something and they value their own background of experiences and less so,
the experiences of others’ [8]. It is not suggested that other cited modalities will be
void in this example, as ‘…such an experience may invoke other modalities’.

The team have invested in research to build knowledge about educational mech-
anisms that ultimately are the purpose of this work. However, a wide range of other
technical, maintenance and facilitation research was required. This includes investi-
gation of physical formats of play equipment and appropriate energy capture systems
integration, building knowledge about what is preferred, safe and practical. A pilot
workshop with Indian children aged 11 years was undertaken where the kids were
asked what kinds of play format they thought was ‘fun’.

Based on feedback from local schools the design intent now includes the devel-
opment of materials intended for the education of staff and students in regard to
maintenance of play systems, the hydroponic (and/or horticultural), and back-up
systems. Back-up systems were agreed to be essential to ensure crop survival out
of school hours. We further established that it would be feasible, in principle, to
integrate these backup and maintenance regime into the taught programmes.

Through these engagements the team further recognised that, in the spirit of
sustainability, proposed systems needed to be designed with respect to local mate-
rials fabrication, manufacture, installation and maintenance. Being trained and expe-
rienced product designers (and capable makers), a phase of research activity focused
on local resource provision and experimental fabrication. This was undertaken to
ensure proposals could be locally made, both in terms of materials, available skills
and tools.

Our focus is to make each setup effective and efficient using sustainable materials
in different parts of the country. This will help the children in identifying sustainable
materials and practices. The crops produced by the setup can be used in the school
kitchen, sold in themarket to generate funds for the school/community or tomaintain
hydroponics playgrounds themselves. Following successful test runs, educational
content will be developed and distributed to students and faculty members of the
schools to inform curricula.

Another focus of this study is tomake the setup as simple as possible so it is easy to
maintain for the students, and become part of their early stage STEM education. The
project aims to reach out to as many under privileged schools as possible following
our first prototype installation.

4 The Concept

At the emerging concept’s heart is learning through physical play enabled by bespoke
designed playground equipment. This equipment is augmented with systems that
in turn enable crop production. In this scheme, physical play energy expended by
children ismade tangible, harnessed, stored and used to help facilitate crop growth. In
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this way, from an educational perspective, we aim to help address shortfalls in current
‘information transfer only’ (or ‘chalk-and-talk’) type teaching such that ‘Rather than
just being informed about the environment and the wider world, children will be
supported in both understanding and experiencing (it)’ [10].

Amongst the many business infrastructure, economy, materials and fabrication
facilitation challenges around how such systems will be implemented in India, the
team’s focus was very much on how Playponics systemwould manifest. This diverse
research set led the team to further refine and develop the Playponics system (see
Fig. 1). In this most recent concept we bring together and integrate diverse subject
matter. For example, in technical facilitation we can demonstrate that children riding
a seesaw [A below] fitted with pumps (engineering) [B], can effectively transfer
water around the play learn system. As water is pumped it is retained by a ‘header
tank’ (energy storage) [C] that in turn gravity feeds (physics) [D] nutrient rich water
through a hydroponic crop growing frame (horticulture) [E].

The evolved installation design requires levels of maintenance that include
mechanical, electromechanical and hydroponic systems management. The original
concept ethos was that these processes include the child and school community. In
discussions with educators on the ground this ‘maintenance’ was not deemed overly
complex. It was felt that integrating specific topics into taught curricula may be
problematic, but that in time these could be overcome.

Fig. 1 The resulting ‘Playponics’ set up on display at the Griha Summit, Delhi, December, 2019
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5 Next Steps

Our applied research has been planned in two distinct phases. Firstly, we identify
known elements impacting upon the design of proposed educational play systems that
include technical, teaching community, horticultural, and at a natural environmental
level. This first level research informs physical design of systems we implement
and test. A mixed methods approach is used in this first phase including desk based,
interview and experiential research. Secondly, we plan to install andmonitor systems
arising from first stage research and attempt to measure their education benefits and
impact. At the time of writing (December 2019) we have not commenced second
stage research. The following outlines some key aspects of our enquiry to date.

To date we have developed these designs and the rationales for their implemen-
tation to proof of concept levels. Our current challenge is to refine these designs,
install working systems and gather the pedagogical evidence to a stage that enables
‘buy in’ from schools. One school in India has stated that the proposal fits well with
their ethos and ambitions for their pedagogy.

6 Discussion

Weexplore the position that engagement in this play ‘ecosystem’ by children (aged 6–
12 years) will show benefits in developing primary stage understanding of STEMand
Design subjects alongside broader lessons about cause, effect and cooperation. The
term ‘ecosystem’, most usually used to define ‘a biological community of interacting
organisms and their physical environment’ (Oxford Dictionaries definition) is used
literally here as we explore integration of child learning through play, with building
and embedding of early stage knowledge associated with horticulture.

In respect to learning about sustainability issues, education is key to our popu-
lation’s health, wealth and security. Although a simple idea, the benefits of this
approach to play and sustainability technology education could be multifaceted. As
a result of our research, we now consider the benefits in three primary ways.

i. Benefits derived as a result of taking part in physical play, both cognitive and
in terms of a child’s healthy, physical development.

ii. In the child’s developing mind, the building of understanding about the rela-
tionships between physical effort made and a crop’s subsistence (knowledge
building around biological systems, cause and effect, ecology and symbiosis).

iii. Design and STEM educational benefits derived from very real and tangible,
physical interactions with the mechanisms and systems that enable energy
capture, storage, transmission and utilisation, through the kinesthetic learning
modality.

Added to these primary benefits for the child are potential wider social lessons,
about community (teacher, parent, student, school) engagement, co-operation, nutri-
tion and the bigger topics of future sustainable living. We further plan to test if the
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dependency of the crops on the use of the playground equipment actually encourages
the children to play more.

The key anticipated benefits of the original concept were those associated with
regular Physical Activity (PA) in promoting children’s health. These, the team found,
are well known and understood. Further though, PA is associated with improvements
in children’s intellectual development, ‘PA has a positive influence on cognition as
well as brain structure and function’ [11].However, formany schools, it can be hard to
put programs into practice that bring about such holistic advantages. On presentation
to teaching staff it was agreed the concept may be an appropriate ‘platform’ to enable
multiple benefits.

The concepts were based on multiple lay understandings across a range of
specialisms (education, hydroponics, physical activity, etc.) and as such initially,
arguably, held a simplistic premise. Nonetheless, the concept acted as a catalyst to
help identify, probe and validate aspects of the proposal across a range of more
complex topics, from local cultural contexts to enabling technologies. Their subse-
quent development andmanifestation, in the formof sketches andworking prototypes
sparked the imagination of the designers and collaborators. The concept’s iterative
development has resulted in what we now term a ‘play grow ecosystem’, and these
approaches continue to gather momentum.

7 Conclusions

This phase of research concludes that multi-modal research is essential when seeking
to design learning systems that aim to have holistic benefits. The study has demon-
strated degrees of ‘validity’ to the original proposition and strongly indicates high
levels of in principle acceptance of the developing concept.Where our aim is to instill
these understandings in children so that theymay carry sustainability knowledgewith
them into adulthood, and where we propose integrating learning modes, mechanisms
and topics as a means of achieving that, the breadth of our research needs to be as
equally all-inclusive. Designers of learning systems must undertake research into
each, often (on the face of it) diverse topic areas as holistically as possible, and it is
this breadth of research that informs designs appropriateness for progression.

Acknowledgements We would like to thank GCRF and E3 funding programs for their support,
Vahani Scholars-TanyaChaudhary,MansiChauhan andPradeepKumar for their involvement during
the GRIHA summit. Also, children and schools in the Delhi region too numerous to mention
personally.



Playponics in India—Local Hydroponics Playground Gardens … 443

References

1. Bokova F (2015) World economic forum
2. Bourn, Hunt, Blum, Lawson, [2016] Primary Education for Global Learning and Sustainability
3. Government schools imparting poor quality education (n.d.). Retrieved October 21, 2019
4. https://www.education.gov.in/sites/upload_files/mhrd/files/statistics-new/ESAG-2018.pdf
5. AP, LBCAL (2009) Site-specific sustainable strategies embodied in Lisbon project, July 21
6. Sankaranarayanan (2011) The Hindu
7. Brinkmann (2015) Learner-centred education reforms in India Learning Styles (2019) Teach
8. The VARK Modalities (2019) A guide to learning preferences
9. Make a Difference Fleming, Mills (1992)
10. Rickinson (2006) RSPB
11. Donnelly (2016) Physical activity, fitness, cognitive function, and academic achievement in

children
12. BrinkmannS (2015) Learner-centred education reforms in India: Themissing piece of teachers’

beliefs

https://www.education.gov.in/sites/upload_files/mhrd/files/statistics-new/ESAG-2018.pdf


User-Oriented Challenges of Smart
Mobility: An Analysis of Focus Group
to Identify User Behaviour

Sevgi Gaye Ayanoglu, Madalena Pereira, and Emília Duarte

Abstract Mobility in big cities has been pointed as the cause of growing unsatisfac-
tion of citizens with a direct effect in their quality of life and overall sustainability of
these places. Recently, due to new technological developments, cities are becoming
“smart” and smart mobility has growing importance. However, little is known about
smart mobility effectiveness and how it may positively affect sustainability in cities
daily life. This study aims to understand the potential users’ behavioural intentions
about their mobility choices and to identify which are the biggest perceived obsta-
cles that may prevent them to take more sustainable mobility decisions. Six focus
groups were run with students and young adults that were living in different districts
of Lisbon intended to discover their expectations, problems and needs regarding
mobility. A card-sorting task was used to measure their preference and satisfaction
levels about a set of options. Fifteen topics of major demand and nineteen problems
were identified.Results also confirmboth positive and negative impacts on preference
and satisfaction levels of users on current city life and smart possibilities of mobility.
These results provide a useful basis for the ideation phase, as part of a design process
that aims to find solutions able to motivate users towards more sustainable choices.
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1 Introduction

This paper presents findings from a user research phase, run as part of a doctoral
study aiming to promote sustainable behaviours in everyday life in large cities. In
particular, we are interested in exploring the potential of fashionable wearables for
promoting sustainable mobility behaviours, in the context of smart cities.

This study follows a Research Through Design approach [9]. Thus, the findings
gathered from this phase are expected to work as a keystone to back the development
of alternative designs that can be considered adequate solutions for the problem of
current low adoption of sustainable mobility behaviours in large cities. As mobility
choices have an impact on citizens’ behaviours and vice versa, this study is also about
how to design for behaviour change.

The transition to sustainability introduces new ideas and behaviours as well as
ambiguity [15]. Although people are optimistic about sustainability and want to live
in a way that treats ecosystems we depend on with care and respect, most often they
found themselves engaged on unsustainable daily behaviours that have negative envi-
ronmental impacts. The reasons for this are diverse. In some cases, they are uncertain
about how to behave sustainably and/or how to implement it in their everyday life. In
other cases, they might either need social proof that convinces them the effort serves
the purpose or they just need some help to change some social norms. For example,
many unsustainable daily actions, such as driving alone, still are well accepted by the
community while alternative options (e.g., share the ride or use public transports) are
seen as signals of lower status and avoided due to their negative connotation [15, 22].

Despite people’s rational minds know that change is necessary, we know that
human behaviour is not always drive by reason [15]. Also, when confronted with
rational arguments against or questioning their actions, people are very good at
finding strategies to avoid uncomfortable feelings and find excuses without changing
beliefs or actions [8]. Previous studies on the common excuses that allow people
to feel justified not behaving desirably (e.g., quit smoking) [8], perform a pro-
environmental behaviour [16] suggest that the argument used is that the “desirable”
action is not appealing to the associative system. Thus, regarding the topic we are
exploring, it is legitimate to assume that people want to be sustainable, however, they
think their current life situation does not allow them to behave accordingly. Also, they
may not be either able to see an immediate consequence of their behaviour change,
sometimes aggravated by witnessing other people behaving in an opposite direction,
giving them the idea that their effort was useless. Altogether, these arguments give
support to a “valid” excuse, turning their unsustainable actions “reasonable” at their
point of view.

Many of these “reasonable” behaviours are currently taking place in cities, with
strong impacts on the environment and the community itself, which is foreseen to
aggravate in a near future due to the increasing pressure for urbanization, as it is
expected that nearly 60% of people will live in urban areas by 2030 [26]. The need
for urbanization is addressed as “hope for a better life” [6] and “hope to gain access”
to necessities of life, knowledge, other people, and some other opportunities [7].
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However, people will need to deal with much more complexity in urban life such as
overpopulation, pollution, poor infrastructure, depletion of sources, and so forth.

To deal with these issues, modern cities are increasingly becoming “smart” thanks
to networks of Internet of Things (IoT), requiring new and distinctive codes [23] that
take into account not only the information technology capabilities and limitations but
also sustainable issues. Urban mobility gained importance in the context of smart
cities, considered one of its main pillars, and one aspect with a stronger impact
on its sustainability. According to [11] approach, smart mobility is one of the six
characteristics that emphasize the accessibility of citizens, together with sustainable
and innovative transportation systems and efficient infrastructure of Internet and
Communication Technologies. Likewise, [23] addresses the importance of smart
mobility as it directly and locally affects the quality of air and the quality of life in
terms of generating congestion, pollution, and preventing freedom of accessibility.
[13] emphasize the smartness of mobility and addresses smart mobility as a tool to
achieve sustainable cities.

[23] defines smart mobility as:

The ability to guarantee a good availability of public, innovative and sustainable transporta-
tion services; the support of low environmental impact transportation means such as bikes or
pedestrian routes; ruling the access to historical centres; the adoption of advanced solutions
for the mobility management through info-mobility, managing the mobility of individuals
within the city and towards the neighbouring areas.

In a recent study, [14] proposes the term “smart urban mobility”, defining it as
“connectivity in towns and cities that is affordable, effective, attractive and sustain-
able”. In this definition, “connectivity” acknowledges that the physical mobility of
people and goods is only onemeans of providing access but also considers that motor
vehicles are not the only option to allow suchmobility. Being “affordable” and “effec-
tive” involves understanding the differing users’ needs and abilities in cognitive,
physical, and financial terms about connectivity. The definition also claims concerns
related to being “attractive” for everyone meaning, for example, that the mobility
system must meet the needs of individuals as citizens, urban dwellers, or business
owners. Finally, the achievement of all these requirements must have a long-term
basis that emphasizes the “sustainable” determinant of the term.

Whereas behaviour change is quite hard to achieve, mostly due to the huge diver-
sity of individual and situational variables, we agree that if “one cannot design
behaviour, one can influence people’s preconditions for acting with technology by
(re-)designing artefacts; designing for behaviour” [24]. In this sense, motivated by
a desire to design successful solutions for smart mobility that can produce a posi-
tive impact in the promotion of sustainable behaviours, and convinced that such an
endeavour requires a Human-Centred Design approach, we plan and conducted a
series of analysis intended to facilitate the understanding of the needs, expectations
and problems of the potential users of smart cities. In this context, in this paper, we
present the results of a step intended to identify the main obstacles that can prevent
users fromadoptingmore sustainable behaviours inwhat regards their urbanmobility.
Knowing the demands and problems of the users, which can generate the obstacles
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to adopting a given behaviour, would provide us with a strong basis for the ideation
of solutions, as well as could raise topics that could be later addressed in the devel-
opment of the solutions. Thus, through the accomplishment of focus group sessions,
incorporating a card sorting procedure, we gathered qualitative and quantitative data
about the users’ demands, problems, preferences and satisfaction levels, as well as
their expectations regarding the potential impact of some given smart solutions on
their future mobility choices. Focus groups are suited for idea generation as well as
discovering problems, challenges, frustrations, likes, and dislikes among users and
card sorting is often used to inform or guide the development of information [1].

2 Methodology

To better understand the demands and problems of users, their preferences and satis-
faction levels, as well as the perceived impact of smart solutions into users’ mobility
choices, we organised this research into four main phases:

• Information: In this phase, we accomplished a literature review to understand
the state of the art about smart mobility systems, human behaviour, design for
behaviour change and sustainability.

• Planning and preparation: In this phase, we determined the types of data to be
collected and the criteria to organise it according to the objectives of the research.
Also, we prepared all the materials and procedures for the focus group and card
sorting sessions. This phase also included a pilot test, which offered us the chance
to do the necessarymodifications/improvements before running the final sessions.

• Data Collection: In this phase, we conducted six focus group sessions with a
convenience sample composed by students and young adults that are currently
living in different districts of Lisbon. The sessions were audio-recorded and the
transcripts were subject to content analysis to assess the topics that gathered more
agreement, support or disagreement between the participants. Notes taken by the
observer/moderator during the sessions were also considered.

• Data Analysis and discussion: There is no standard procedure for the evalua-
tion of data collected in focus groups [10] however, the interaction between the
participants is highlighted by various authors [10, 17, 18]. Thus, we conducted a
tape-based analysis to both content and interaction data, which was collected in
the form of verbal (words, sentences) and non-verbal (body language and facial
expressions) expressions. The tape-based analysis iswherein the researcher listens
to the tape of the focus group and then creates an abbreviated transcript [18]. We
opted by this type of analysis because it allows us to focus on the research ques-
tion and only transcribe the portions that assist in a better understanding of the
phenomenon of interest [18]. A content analysis performedwithMAXQualitative
Data Analysis (MAXqda) software, provided us with data about the frequency
that some keywords were referred by the participants. Heatmaps were created
with the data gathered from the card sorting, which are a visual representation
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showing the most selected (hot areas) and less selected (cold areas) quadrants in
which the cards were positioned by the participants, after and before the debate.

2.1 Focus Groups

Focus group is defined as “a technique involving the use of in-depth group interviews
in which participants are selected because they are purposive, although not neces-
sarily representative, sampling of a specific population, this group being ‘focused’
on a given topic” [12, 20] and widely used in social sciences for developing hypoth-
esis in exploratory phases of research projects [2]. Compared to other methods, the
interactive and synchronous group discussion format allows participants to discuss,
agree, or dissent with each other’s ideas and to elaborate on the opinions they have
already mentioned [17]. Therefore, it is assumed that this method has a high poten-
tial to enhance our understanding of user behaviour. The method also enables the
collection of different types of data, as well as testing underlying assumptions and
research questions [4, 10].

Demographics

Aconvenience sample comprising 29 volunteers participated, whichwere distributed
by 6 independent focus groups (5 groups with 5 participants each and 1 group with
just 4 participants 4 due to a last-minute impediment from one participant).

Table 1 shows the sample demographics. The age of the participants ranged from
18 to 31+ years old. Themajority of the participants were female (82.8%), with ages
comprisedbetween21 and23years old (41.4%), single (62.1%), and college students.
Although the majority of participants were Portuguese (48.3%), 10 different nation-
alities participated, allowing the comparison between these participants’ former
experiences in different cities and Lisbon.

Instruments, materials and procedure

The focus groups sessions were structured into 3 phases and were undertaken both
inside the IADE campus and in other locations in Lisbon, Portugal. Initial demo-
graphic data were collected and open-ended questions targeting content and charac-
teristics of the mobility system, pillars of the mobility system, their experiences in
Lisbon, and comparison with other cities they lived before, were asked.

In the second phase, a mixed card sorting was conducted, both in the context of
current and future mobility systems. Participants were given 10 cards representing
“Modes of Mobility”, which were designed on purpose for this study. They were
also told they could add more if wanted. The cards depicted current and planned
modes of transportation, examples gathered from smart mobility projects, reports,
and other sources covering both motorized and non-motorized, public and individual
means of transport [3, 19, 21, 27]. The 10 options shownwere: (1)Walking, (2) Bike-
sharing, (3) Public Transport, (4) Multi-modal Transportation, (5) Ride-sharing, (6)
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Table 1 Participant demographic profiles distribution

Value F % Value F %

Gender Civil status

Female 24 82.8 Married 11 37.9

Male 5 17.2 Single 18 62.1

Age Nationalities

18–20 years old 6 20.7 Portuguese 14 48.3

21–23 years old 12 41.4 Brazilian 6 20.7

24–26 years old 3 10.3 Spanish 2 6.9

27–29 years old 3 10.3 Turkish 1 3.4

30–32 years old 3 10.3 Salvadorian 1 3.4

33 years old and older 2 6.9 Russian 1 3.4

Professional status French 1 3.4

Student 21 72.4 Dutch 1 3.4

Employed 5 17.2 Mozambican 1 3.4

Student and employed 3 10.3 Romanian 1 3.4

Total (
∑

) 29 100 Total (
∑

) 29 100

F: Frequency/%: Percentage

Autonomous Vehicles, (7) Scooter-sharing, (8) Car-sharing, (9) On-demand trans-
port, (10) Personal cars. We asked the participants to sort the cards on a chart divided
into 4 quadrants by 2 axes representing the level of preference and satisfaction. In
a first moment, they were told to sort the cards having in mind their current daily
life and as a group, then they watched the video of future mobility scenarios [5] that
includes all the modes of mobility and they were asked to replace the cards if needed.

In the third and last phase, we gave them 9 quotes that define random citizen
approaches and common excuses that were gathered from previous studies on
behaviour change [8, 15, 25, 28] and we asked for their interpretation about that.

3 Results and Discussion

3.1 Demands and Problems of Users

The contents collected during all three phases of focus groups were analysed for
the identification of Demands and Problems related to mobility systems. As Table 2
shows, 15 topics were obtained for the demands and 19 for the problems.
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Table 2 Demands and problems of users—topic frequency

Topics: Demands from mobility F % Topics: Problems of mobility F %

Convenient price 58 13.36 Security/Trust 68 12.08

Frequent 57 13.13 Time 65 11.55

Secure 49 11.29 Demand additional preparation 56 9.95

Enough space 37 8.53 Cost 46 8.17

Fast 34 7.83 People Density/No space 42 7.46

Punctual 30 6.91 Frequency 35 6.22

Convenient routes 29 6.68 Facilities 34 6.04

Comfortable 26 5.99 Confusing 26 4.62

Easily reachable 26 5.99 Lack of option 25 4.44

Reliable information 22 5.07 Comfort 24 4.26

Clear information 20 4.61 Digital app 24 4.26

Offer efficient facilities 18 4.15 Lack of route 23 4.09

Sustainable 14 3.23 Personal space 20 3.55

Maintained/Repaired 10 2.30 Personal excuses 19 3.37

Clean/Hygienic 4 0.92 Traffic/Parking 17 3.02

Maintenance/Regulations 11 1.95

Weather conditions 11 1.95

Lack of information 8 1.42

Hygiene 6 1.07

Sustainability 3 0.53

Total (
∑

) 434 100 Total (
∑

) 563 100

F: Frequency/%: Percentage

Demands:

The demands were identified mostly from the analysis made to the answers to ques-
tions such as: “What do you want from a mobility system?” and “What does the best
mobility system must have?”. Additionally, we examined the whole conversations
and interactions, looking for complaints and the reasons why the participants claim
they prefer a specific mobility mode, disregarding others. We gathered the keywords
and phrases.

The most referred demands were: “convenient price”, “frequency”,
“safety/security”, “space” and “speed”. In short, these results suggest that users
demand “cheap” or “free” transportation, with a frequent schedule, in which “people
should be able to sit” or, at least, one that is less crowded so that they don’t have to
“crush or push people”. They would like “to go from point A to B in the fastest time
possible”.

Problems:
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Regarding the problems, safety, security and reliability were the most mentioned
issues. According to the participants’ opinions, the mobility systems are not safe as
should be, encompassing both robustness and reliability of the mechanical compo-
nents and the associated technology, also embracing the payment process and the
quality of the maintenance. About security, the participants declared they do not
always trust people, referring, in many cases, to the driver or the other people co-
sharing the vehicle with them. Other less frequently mentioned topics were the poor
quality of the information provided on how to use the transport system. Participants
state they need clear and reliable information that can avoid/reduce difficulties about
understanding the routes and timetables. They also say that they often doubt the
information provided is updated and/or is accurate/valid. The “Sustainability” topic
was also raised during the focus groups, however, the percentage of times was quite
low, this suggests sustainability was not a hot concern or demand.

The statements below reflect the general perspective of users that mostly refer
safety/security issues on using/sharing a given transport mode:

• “For me, everything that you have to share with people is not an option. I come
froma city that is not safe, especially for awoman. I know that rape and harassment
are not common here, but still, I would never take these options (sharing) in any
circumstances.”

• “I am kind of afraid of car sharing, I can crush a car that’s not mine.”
• “The only reason why I won’t choose autonomous vehicles that I’m scared that

something might go wrong. So public transportation is my choice, I mean, there’s
also a possibility that I’ll crash there, but at least, I’ll have somebody to follow.”

• “As a woman, I wouldn’t prefer it (ride-sharing).”
• "I don’t feel safe in Uber. Sometimes because of the driver and sometimes because

of the payment method. They take me from a long distance."
• “I don’t want a stranger in my car.”
• “Drivers don’t like bikes on the road, they hate it.”

Statements related to “time” concerns were also frequently indicated. Associated
with this issue we could find some concerns with the lack of confidence in apps
that, according to them, provide little credible information about timetables. In cases
where the user needs to reach somewhere quickly, personal cars or on-demand trans-
port, which were less sustainable options, were chosen immediately. The statements
below illustrate the participants’ time concerns.

• “I use it every day. The apps are accurate mostly but sometimes it just doesn’t
work. Or it says five minutes. You wait, and then the bus appears, you realize that
thirty minutes passed.”

• “I work in Carnaxide and to get there is terrible. It’s 15 minutes by car but it’s 1,5
hours by bus. If my car breaks down, I’ll cry.”

• “I don’t want to wait 40 minutes; I’m not going to be here (bus stop) forever.”
• “Big issue about walking is the time that it takes.”
• “You need to download (the app for scooter), put your card number, then discover

how the thing works. It takes time.”
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• “If I really need to go somewhere quicker, I think I would call for Uber.”

Users claimed that some modes of mobility which “demand additional prepara-
tion” before the usage, cause demotivation. The need for validating tickets, waiting
on queues, the necessity of choosing appropriate apparel, additional payment,
downloading different brand’s digital applicationswere themostly stated complaints:

• “Coming to work on a bike you have to wear very comfortable clothing like
sneakers, shorts, t-shirts. Sometimes you have meetings where you have to dress
up so you’d have to have a place where you can put your clothes.”

• “Sometimes I just want a green line, without using transport cards, validation on
gates or buses. It would be so good.”

• “I go to university with my computer and lots of other stuff, I can’t ride a bike
with them.”

• “I already pay for public transport, why am I going to pay for bikes or scooters
additionally?”

• “You don’t have a helmet and you can be in themiddle of the cars so it’s dangerous.
No one is walking with helmets.”

• “I don’t want to change my clothes, to carry other clothes, and change it. It is so
hard (for biking).”

• "Too many brands (scooter) confuses. I don’t have the time to actually research
and stuff."

• “If you don’t have a (transport) card, you can pay to the driver but there must be
a system that you should be able to pay with your credit card directly inside.”

The complaints regarding the “cost” of mobility were frequent, as the price of
the rides was the primary concern of users. However, the cost was not as relevant
as the other issues raised by the participants. The results suggest that if the choice
was secure, fast, and did not require any extra action, the price could be considered
acceptable or could be negotiated. The statements below illustrate the participants’
concerns with price/cost.

• “It’ll be great (autonomous vehicles) but it also depends on the price. If they had
some kind of systems like the public transport that you pay monthly and a lot
cheaper, I would definitely use them.”

• “Sometimes it (scooter) can get more expensive than picking on-demand
transport.”

• “I think public transportation should be almost free or free. Transportation is a
right for everyone.”

• “It doesn’t make sense to me that there are zones and the price is changing. I can’t
afford to live in the centre and I have to pay more than the people who can afford
to live in the city centre. With one ticket you should go everywhere.”

Another issue that was mentioned very frequently was the poor availability of
public transports given the high demand, especially at the rush hours, which results
in overcrowding, causing discomfort and affecting people’s choices.
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• “Rush hours are very crowded. I have to stand and I am small, so I have to travel
with armpits around me.”

• “It’s so full that you cannot even get inside (bus).”
• “The anxiety when you need to get out of public transport, but you cannot because

of people. It is too crowded so you have to crash or push people.”
• “There was one time I almost faint.”
• “Bus is not always great because it is crowded and uncomfortable, there is no

place to sit, you just stand up and it shakes a lot.”

Other assorted problems, which could also be subject of improvement, were the
number of alternative options available and their convenience, namely in terms of the
routes available that not always cover the entire city or require a complex combination
of alternate transports to get to certain destinations. Some participants also found the
information systems (e.g., maps, timetables, signage) confusing and not as inclusive
as they should be. Overall, “Hygiene” and “sustainability” topics were the least
mentioned problems.

3.2 Preference and Satisfaction Levels About the Modes
of Mobility

To analyse the results gathered in the card-sorting phase, we used a heat map, which
provided a visual representation of the users’ preferences and satisfaction level. The
heat map was created having in consideration the number of cards positioned by the
participants in the diverse regions of a map drawn by us, which was divided into four
quadrants, employing two-axis representing preference and satisfaction.

We created heat maps per each participant and group, in two distinct moments: 1st
considering the current experience with the transport systems and 2nd anticipating
future experiences of use after watching the smart mobility scenario video. Table 3
shows heat maps representing the overall placement of cards.

Overall, the heat maps suggest the users were extremely satisfied and moderately
prefer the “On-demand Transport”. They seem to prefer primarily the “Public Trans-
ports” and, secondarily, the “Multi-modal transportation systems”. However, they
were moderately satisfied with these options. The “Walking” mode attained a high
preference level and was participants were slightly more satisfied with it than with
the other options.

The “Sharing”modeswere the least satisfying and the least preferable. Users were
not satisfied with these options and barely preferred “Ride-sharing” and “Scooter-
sharing”. This trend gets worse when looking at “Car-sharing” and “Bike-sharing”,
which were the least preferred options, with poor satisfaction levels. The placement
of the cards of “Autonomous Vehicles” and “Personal Car” was very divergent and
we could find a clear trend there. Without more data, we can’t state the reason for
this result, but we can speculate that the indecision may be due to contradictory
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Table 3 The heat maps of overall card placement

Walking  Bike-sharing  Public Transport 

0 0 0 2 2 18 0 0 0 0 0 0  8 0 0 0 6 6 

0 0 0 2 0 0 0 0 8 0 8 0  0 0 8 1 8 4 

0 0 2 2 4 0 1 1 0 2 0 0  0 0 5 4 0 1 

0 0 3 3 4 0 1 1 5 3 8 0  0 0 0 0 0 0 

0 0 2 4 0 0 0 0 7 3 0 0  0 0 0 0 0 0 

0 0 0 0 0 0 8 0 2 2 8 0  0 0 0 0 0 0 

Multi-modal Transportation  Scooter-sharing Ride-sharing 

0 0 4 6 0 8 0 0 0 0 0 0  0 0 0 0 0 0 

0 0 4 2 0 8 0 0 0 0 7 0  0 0 2 6 0 4 

0 0 6 2 0 0 0 0 1 1 1 0  0 0 0 0 0 0 

0 0 8 0 0 0 0 0 1 1 0 0  0 0 8 0 0 0 

1 6 0 0 0 0 0 0 5 0 0 0  2 12 0 0 0 0 

8 5 0 0 0 0 8 8 14 7 0 0  13 2 0 0 0 0 

Autonomous Vehicles  Car-sharing  On-demand Transport 

0 0 0 0 8 0 0 0 0 0 0 0  0 0 0 4 4 4 

0 8 0 0 8 0 0 0 0 8 8 0  0 0 0 4 0 0 

0 0 2 4 0 2  0 0 0 3 0 0  0 0 0 0 9 0 

0 0 5 1 8 2 0 0 3 5 0 0  0 0 8 0 11 8 

0 0 0 0 1 0 0 0 6 2 4 0 0 0 0 0 4 0 

0 0 0 0 4 0  0 0 0 0 10 0  0 0 0 0 0 0 

Personal Cars Colour scale/Placement Times Chart axis details 

0 0 2 6 0 0 

V
A

LU
ES

  20    
Mostly preferred 

Least satisfied 

Mostly preferred 

Mostly satisfied 
0 0 0 0 0 0    16    

0 4 0 0 8 0  12    

8 0 0 0 0 0  8    
Least preferred 

Least satisfied 

Least preferred 

Mostly satisfied 
2 0 0 4 0 0  4    

2 0 2 6 1 3   0    

opinions about personal cars and, in the case of autonomous vehicles, to the absence
of previous experiences with this type of vehicles.

3.3 The Impact of Smart Solutions on Expectations About
the Mobility System

As said before, we requested participants to revise their cards placement after
watching a video about smart mobility solutions. The intention was to show them
a glimpse of a future scenario of mobility within smart cities and collect their
anticipated user-experience.
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Results reveal no big differences in participants’ preferences and satisfaction
on most of the sharing possibilities: “Scooter-sharing”, “Car-sharing”, and “Ride-
sharing”, with exception of “Bike-Sharing”, which we could observe a positive
shifted. Without more data, we cannot say with certainty whether people continue
to have doubts about these modes of mobility, even when they are presented in
apparently perfect working condition (i.e., without most of the problems previously
identified) or if the scenario presented was not credible enough to affect their assess-
ment. Nevertheless, “On-demand Transport” and “Personal Car” preference levels
got lower, which could be considered a positive change in favouring sustainability.
Plus, users were more satisfied and willing to adopt “Public” and “Multi-Modal”
transportation modes. Overall, this suggests, at least to a certain degree, that people
are sensitive to changes regarding their mobility decisions if the system can offer a
good user experience all over the journey. However, we also observed that “Walking”
became the least preferred and least satisfactory option, losing terrain against less
sustainable options.

4 Conclusion

This research is part of our efforts to understand users’ behaviours and the obstacles
that can prevent them to be engaged with sustainable mobility modes.

Understanding uses’ minds represent a major challenge when designing a future
smart and sustainable mobility system. The solutions that are better judged (i.e.,
better user experience) might have better odds to became adopted, no matter their
sustainability degree. By identifying the users’ concerns and demands, their biggest
complaints and the problems they judge as more relevant, which can hinder their
daily displacements, this research provides informative data for designers and other
professionals in different fields to develop future mobility solutions.

The present findings reveal some of the users’ most relevant demands and prob-
lems aboutmobilitymodes,which need to be dealtwith appropriatelywhendesigning
future mobility systems. The results also show that a future smart city, at least one
that fits the scenario showed, can have both positive and negative impacts on users’
mobility choices. Options which are currently being suggested as good choices for
sustainability, such as “sharing” mobility modes, were not appealing to users regard-
less of future smart possibilities. Also, improving the overall quality of transportation
negatively affected the attractiveness of “Walking”, which is the most advocate mode
for non-motorized sustainable mobility.

Even though “sustainability” topics were mentioned as demands for mobility
and asserted as a problem that must be solved, the frequency it was brought to
the conversation was very low compared to other topics. This also suggests that
sustainability in mobility is not yet the main concern for people. Thus, researchers,
designers, and experts in related fields concerned with sustainability cannot count
withmuch support fromusers currently.Which highlights the need to runmore design
for behaviour studies like this one, in an attempt to change the current preferences
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and expectations for paving a better path for introducing innovative solutions with
success.

Mobility is an important requirement for social and economic development
and today’s culture of mobility is unsustainable [19]. Even though smart mobility
systems, smart cities, and IoT possibilities create various beneficial opportunities for
our society, the power of being able to choose to use these opportunities hold by
people. Benefiting from these results, future work should concentrate on enhancing
users preference and satisfaction levels of people about non-motorized mobility by
finding possible solutions to their wants and needs.
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Preventing Single-Use of Plastic
Packaging. Design Strategies for Circular
Business Models: Refill, Reuse
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Abstract The analysis of the plastic packaging value chain is fundamental to under-
stand how to avoid the “end-of-life”, excess of recycles plastic, the logistics and new
services among the supply chain, supported by the new technologies (e.g. IoT, AI,
big data). Recognizing Earth as a limited source of resources and energy and look
at the waste and pollution as a potential and not as a defeat, are the foundations of
the circular economy philosophy. Product design in particular, as well as business
in general, are feeling an increasing pressure on moving from a linear to a circular
approach to help reduce our global sustainability pressures [5]. Designers, innova-
tors, and decision-makers in businesses, aim to become active actors on the necessary
shift from an industry relying on fossil resources (Bakker, C. (2019). Products That
Last: Product Design for Circular Business Models. Laurence King Publishing.). To
give insights in the current product design and circular business model strategies
able to promote the shift from a linear to a circular economy, preliminary interviews
are presented as the first confrontation to a collapsible plastic bottle. The goal is to
develop knowledge to support the framework to a more detailed research.

Keywords Product Design · Circular Economy · Plastic Packaging

1 Introduction

Moving froma linear economy to a circular economyhave felt the combined effects of
changes in design, rather than being destined for disposal, materials should maintain
their utility and value and flow back into the cycle.

The transition to a business, which creates monetary and environmental bene-
fits, has paved the way for the development of new business models focused on
increasing resource efficiency, ensuring that the value of products, materials and
waste is maintained.
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The relationship between design and actual success of business has been often
addressed, nevertheless, the overall objective of this study is to explore design strate-
gies relatedwith the circular economy,where product-design is a source of innovation
to business models, impacting on a system level, the plastic-packaging value chain.

This research explicitly addresses the problematic of the financial and envi-
ronmental costs in transportation, storage and collection of blow-moulding plastic
bottles, produced in a centralized business model.

Design strategies for circular business models may urge the plastic-bottles manu-
facturers to answer to their ownership obligations and shift from linear to a circular
economy. This research focus on:

1. Avoid single-use of plastic bottles through refill and reuse.
2. Can design be a source of change to prevent single-use of plastic bottles?

It is important to understand the process of design for sustainability to find what-
ever implications may occur and what does centralized production means in the
present design approach to circular business models.

1.1 Motivation and Relevance

Integrating circular economy principles in an early stage of the design process
is important because once the product specifications are being made, only minor
changes are usually possible. Ultimately, from general design parameters, inno-
vation in products has to emerge taking into consideration human aspirations and
worries – answering to amore participative, more environmental-conscient andmore
demanding end-user.

The circular businessmodels are being advocated but yet they are not widely prac-
ticed. Today’sworld lives beyond large changes at topics such as industrial symbiosis,
zero waste goals, non-energy industrial materials and biowaste, that influence all
activity sectors, moreover the people day-by-day lives. The plastic manufacturers
are one of the business stakeholders that are actually suffering large oscillations of
environmental and societal paradigm.

“The anti-plastic sentiment is distracting us from the net environmental benefits
of plastic relative to alternative materials when properly recycled” [23]. Replacing
plasticwith alternativematerials such as paper and cardboard, glass, steel, aluminium,
textiles, rubber, cork, results in a significant net negative environment impact [7, 23].

The plastic-packaging industrymodel is linear and dates from the Industrial Revo-
lution. Plastic Packaging global economy develops around themodel of consumption
“take-make-use-dispose”, but various social, economic and environmental factors
make it no longer sustainable.
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2 Brief Literature Review

Recognizing Earth as a limited source of resources and energy and look at the waste
and pollution as a potential and not as a defeat, are the foundations of the circular
economy philosophy.

Product design in particular, as well as business in general, are feeling an
increasing pressure on moving from a linear to a circular approach to help reduce
our global sustainability pressures [5]. Designers, innovators, and decision-makers
in businesses, aim to become active actors on the necessary shift from an industry
relying on fossil resources. The selling drivers are now centre on generate services
that profits from the flow of resources over time, continually reuse products and
materials and using renewable energy [4].

2.1 The Theoretical Foundation

The origins of industrial ecology date from 1972, a global environmental movement
started at the United Nations Conference on the Human Environment in Stockholm.
Almost 30 years after the Stockholm declaration, General Motors published the
paper “Strategies for Manufacturing” where the environmental impacts of manufac-
turing were discussed and the resources reduction and the waste accumulation were
speculated [9].

“The traditional model of industrial activity… should be transformed into a more
integrated model: an industrial ecosystem. In such a system the consumption of
energy and materials is optimized, waste generation is minimized, and the effluents
of one process … serve as the raw material for another” [15].

It was in a publication in 1994, in the fields of industrial ecology, where the idea
of industrial metabolism was first presented [3]. The goal of industrial ecology was
to achieve a state close to optimal, where nature prevails the most. Andrews [1] The
industrial metabolism integrated all the industrial process that transform materials
and energy, plus the labour inherent to those transformations, into products and
industrial waste. A systematic approach that “complete or nearly-complete internal
cycling of materials” [3].

Systems approach

Circular design involves many disciplines. Among them, the technical, financial and
environmental fields, of the anthropology, the sociology, the ethical philosophy and
design established an analogy between industrial and natural ecosystems [9].

In 2009, the book “Materials and the Environment: Eco-Informed Materials
Choice”, written by the engineering professor Michael Ashby of Cambridge Univer-
sity, was a piece of evidence for the broad acceptance of the design contribution for
the environmental strategies in business: eco-design [2].

In 2010, Jackson [9] definition of sustainability is one of the most succinct:



462 A. Espada et al.

Sustainability is the art of living well, within the ecological limits of a finite planet.

Below, is presented a historical review of industrial ecology main concepts, based
on the paper “Industrial Ecology’s First Decade”: [17].

• Life-cycle assessment (LCA) is the methodology that seeks to identify the
environmental impacts of a product or process at each stage of its life cycle.

• Design for environment consider environmental factors such as minimizing
energy requirements, decreasing manufacturing discards, choosing more sustain-
able materials.

• Material flow analysis (MFA) is the methodology for quantifying the stocks,
flows, inputs, and losses of resource.

• Socioeconomic metabolism, the ultimate task of this field of study is to relate
resource transitions to societal change and to prospects for and measurement of
sustainability.

• Urban Metabolism quantified flows of human and animal food, glass, plastics,
sewage, sulphur dioxide emissions and the analyses of intensification of food,
water and material consumption per capita.

• Industrial Symbiosis is the organization of industrial organisms and their
processes so that “the waste of one process is the material for another”.

• Circular economy is an industrial system that is restorative or regenerative by
intention and design. It replaces the ‘end-of-life’ concept with restoration, shifts
towards the use of renewable energy, eliminates the use of toxic chemicals, which
impair reuse, and aims for the elimination of waste through the superior design
of materials, products, systems, and, within this, business models [10].

Today, the parallelism between the circular economy and design principles is fully
assumed. In both disciplines, between the technical, economic and environmental
fields; anthropology, sociology and ethical philosophy establish an analogy between
industrial and natural ecosystems [9]. The acceptance that the activities of the man
and society have a negative impact on the planet’s resources has been accepted for
the first time by the user - the basic premise of sustainability.

Figure 1 represents themainmoments of the historical evolution of environmental
philosophies applied to design [19].

The circular approach evolves the end-user more than ever, especially in the
elimination of waste, however, user awareness and contribution in a wide range of
product lifecycle phases, or even by maintaining a more direct relationship with
the manufacturers of the products (online shopping), is setting a rising trend of

Fig. 1 Historical evolution of environmental philosophies applied to design [19]
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direct participation on the shift to circular economy. Next section briefly explores
the contemporaneous sentiment that has been rising in a modern consumptive but
also highly aware society.

2.2 Anti-Plastic Sentiment

The confrontation with a continent size patch of garbage composed mainly of plastic
floating in the Pacific Ocean produced the anti-plastic sentiment among our modern
consumptive society. It highlighted, in fact, that much of the discarded plastic pack-
aging is not actually reused or recycled, rather, it is disposed in landfills, ending-
up in the ocean and other waterways, provoking large damage on Nature [8].
Environmental awareness has grown and raised around the world, an anti-plastic
sentiment.

As can be seen in Fig. 2 the landfill disposal of solid plasticwaste (SPW) in Europe
has decreased by 38% between 2016 and 2014. In parallel, the SPW used for energy
recovering and recycling increased 46% and 64%, respectively. An optimistic trend
for the plastic industrial sector and for the consumers.

Moreover, despite the anti-plastic sentiment, plastic is also crucial as a circular
recourse. Polymers melting temperature is about 300 °C, glass melting point is at
1600 °C. The energetic consumption is definitely outstanding. In the other hand, if
we look at paper and cardboard as an alternative, the level of water consumption
during and recycling is extremely high.

Those observations raise some issues about the fundaments behind the anti-plastic
sentiment and the ethics on the communication being done. And the pollution of the
air and the water scarcity may be a bigger problem to face [22].

To look at the circular economy as a simple closing loop “take-make-use-recycle”
may not be sufficient. The single-use policy [14] demands 90% separate collection
target for plastic bottles by 2029 (77% by 2025), as well as a target to incorporate

Fig. 2 Evolution of landfilling, recovery and recycling of SPW in EU [21]
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30% of recycled plastic in all plastic bottles as from 2030 [14]. Furthermore, the
annexe III of the European strategy for plastics set the target that 10 million tonnes
of recycled plastics find their way into products in Europe in 2025 (4 million tonnes
in 2016) [13].

The controversy is in increasing recycling as the main strategy to scale up the
circularity of plastics, but the industry has no demand for all the recycled material
[25] [22]. It is a capacity that nobody needs. Polyethylene terephthalate (PET), is
already 100% recycled, and only in 10 years is expected to close the loop, since the
stakeholders of the value chain need to adapt [25].

3 The Evidences of Plastic Paradigm

The main assumption that emerge from the literature review is that it will be required
to understand the circular business models archetypes. It is crucial to generate guide-
lines that will draft the future recommendations to product design in general and in
particular for the plastic industry. The transformation is needed to occur on a system
and ecosystem level and not only on a product level, but the integration of circular
economy principles in an early stage of the design process, with impact in all value
chain, is fundamental to shift from a linear to a circular economy approach.

3.1 Gap in the Literature

The plastic-packaging industry model of consumption is linear and dates from
the Industrial Revolution. Plastic Packaging global economy develops around the
model of consumption “take-make-use-dispose”, but various social, economic and
environmental factors mean that it is no longer sustainable.

Centralized production and air transportation. The decentralization of the
plastic packaging production (or in-hole production), by opposition to the centralized
production, was a natural consequence of the regulation. However, that restriction is
a demand for alimentary products. Meanwhile, the sustainable concepts have been
generalized widespread, for market segments such as house-care and healthcare,
the centralized production is still a common scenario nowadays for packaging of
non-alimentary products.

This research explicitly addresses the problematic of the financial and envi-
ronmental costs in transportation, storage and collection of blow-moulding plastic
bottles, produced in a centralised model.

Design for long-last, refill and reuse, are huge challenges for plastic industry and
for designers. To integrate circular economy principles in an early stage of the design
process, because small changes made to existent products, serve a linear economy
but it is no longer fitting the circular economy philosophy.
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Fig. 3 Circular business model archetypes crossed with value flows

The plastic packaging value chain analysis is fundamental to understand: (i) how
to end the “end-of-live” concept; (ii) how to avoid the excess of recycled plastic;
(iii) the changes required in logistics and new services among the supply chain (e.g.
take-back systems, remanufacturing technologies); (iv) how to use digitalization and
new technologies (e.g. IoT, AI, big data) to support circularity.

The categorization of circular business model archetypes The chosen
archetypes to the categorization of the circularity in the business models are based
on the model presented in the Fig. 3, suggested by Moreno et al. [19]which crosses
the value flows synthesized from Bocken [5] and Ellen MacArthur Foundation [10].
The choice was made to emphasize the manufacture of the product that integrates
services in the value proposition (outlined in red, Fig. 3).

The methodology established consists of the analysis of three circular business
models archetypes (refill, reuse and recycle), and position of the stockholders along
the value-chain of a plastic-packaging, in a case study analysis.

3.2 Selected Model for the Analysis

In order to focus the analysis, the case study of WisePack is used. The principle
of WisePack is the collapsibility of the packaging (Fig. 4) before the filling phase
and after the use. Reducing transportation costs and the carbon footprint, as well as
it facilitates its collection and reduce the contamination after usage, dropping the
negatives impacts of the washing process [11, 12].

The research focuses on the activities or processes along with critical parts
of the circular approach, to examine what are the requirements to upgrade effi-
ciency and innovation capacity in the plastic packaging value chain through
the design process. Promoting plastic packaging reliability, and duration through
product-service systems (refill cycles, reuse and recycling).
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Fig. 4 WisePack functional prototype 2019

4 Research Structure and Methodology

This research problem aims to gain concrete, contextual, in-depth knowledge about
the specific problem, such as WisePack that allows exploring the key characteristics
and implications of the design in the context of circular business models (Fig. 4).

According to Sampieri, Collado and Lucio (2006), qualitative research gives data
depth and a wide possibility of interpretation, as well as details and flexibility. The
choice of different collection resources (Table 1) is due to the qualitative nature of
the research and aim to raise information from different angles to understand the
constraints and objectives among different stakeholders of the value chain.

The research structure is described below, and this article presents the findings
from the preparation phase:

Preparation relating theory and problem delimitation: literature review and semi-
structured interviews;
Exploratory research to uncovering new concepts and ideas that need to be
incorporated: collective case study and value chain analysis;
Execution exploring the design case through prototypes to verify (or not) the
established assumptions: design conceptualization/ user behaviour driven;

A collective case study was selected in order to improve knowledge about the
universe that the problem belongs. Gomm et al. [16] It aims to collect data that
provide greater familiarity with the problem, with a more refined view in other to
generate design ideas or identify constraints.

The first phase consists of the value chain analysis, aiming to identify the key-
stakeholders and their constraints or requests that implicated the product or service
design (Fig. 5).

The second phase of the exploratory research comprises semi-structured inter-
views with scientific experts, industrial association, manufacturers, fillers, retailers
and end-users. Selltiz [24] The semi-structured interviews have been chosen, in order
to obtain subjective information. Boni andQuaresma [6] Accordingly to Guerra [18],
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Raw 
Material

Manufacturer

Fillers

Retailers

Users

Fig. 5 The supply chain of the plastic packaging industry

“to protect sources” is important to “presupposing neutrality, confidentiality, clarity
of ideas to be able to transmit them and generate valid results”.

The interviews were not conducted mechanically. This approach allowed sponta-
neous follow-up questions to be asked in order to clarify the details of the subject.
The interviews ranged from 60 to 90 min. An overview of the conducted interviews
is shown (Table 1).

The interview script has been completed over time and the order of the questions
were not necessarily followed to maintain a fluid speech.

Interventions were reduced to a minimum and the content and language were
kept true to the interviewees’ discourse [18] and translated into English whenever
the interview was conducted in Portuguese. During the interviews, general aspects
of the observed behaviours were collected and will be included in the next section.

4.1 Results of the Interviews and Value Chain Analyse

Three major actions raised from the interviews and are the main required actions to
promote the shift from a linear to a circular business model in the plastic packaging
industry specifically (and plastic industry in general):

(1) to increase collaboration of all value chain to develop waste-free design
(2) to increase communication towards design for long-last, refill and reuse;
(3) to reduce the dependency on fossil resources, introducing recycled resins.

In addition, a simplified life cycle assessment (LCA) emerged from the interviews,
especially from the last interview mentioned in Table 1, the LCA researcher. This
interview turned into a series of brief discussions about possible approaches for an
LCA.

The extrapolation of the data extracted from the interviews and the researchers’
ethnographic analysis, suggested that a detailed LCA should be set aside at this
stage. Due to the recognition that the reduction in volume during transport and the
prolongation of the circulation time of each package (Fig. 6), are advantage known
and accepted by all the stakeholders.

However, when the object of analysis is a specific packaging for a specific product
and context of use, for a specific transition, an LCA analysis is recommended.

The relevant information to retain from this exploratory phase of the research is in
one hand, that the ethnographic research conducted used interviews and observation
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M1 M2 S M1 M2 S

7 cycles

143 bottles = 1.000 filed product 1.000 bottles = 1.000 filed product
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Avoid recycle plastic excess 
Reduction dependence on fossil 
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Fuel consumption (transport)
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Fig. 6 Ethnographic life cycle assessment emerged from the interviews

as the preferential interactionmeans. And on the other hand, may have changed some
of the assumptions made from the representants of the different stakeholders of the
value chain.

In order to better exemplify those contradictory assumptions, an additional
diagram is presented (Fig. 7). The position of the icon indicating the filler (e.g.
detergent producer), gives high weight to the “standing-out in the shelf and brand
trust” as a relevance to the sales volumes. And this assumption is mostly due to the
user criteria in the moment of the purchase, but the end-user or buyer, prints more
weight into their decision based on price and waste-free packaging design.

It is interesting to see that the position of the user’s perception also favours envi-
ronmental communication and the brand’s popularity. Adopting a clear position in
favour of cost reduction and waste reduction.

In turn, in line with the initial assumptions based on the literature review, pack-
aging manufacturers place greater emphasis on reducing transport costs due to the
popularity of their brand and environmental marketing. And retailers place greater
importance on the brand’s popularity, on environmental communication as a sales
tool.

This cross-analysis will be addressed in further work. Namely, during the devel-
opment of the case study and the scenarios description for circular business models.
In addition, the analysis of the physical prototype during the interviews, stimulated
a deeper understanding. This will also be validating the design requirements and
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Environmental communication tool
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Fig. 7 Ethnographic assumptions emerged from the interviews

business points of view among the value chain, which will be fundamental to the
delimitation of the research problem for a broader investigation.
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Social Engagement and Cultural
Adaptation of Young Refugees
Through Gaming and Playful Design
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Abstract The document addresses one of the main themes of the present day, i.e.,
the problemof forcedmigration—commonly referred to as seeking refuge. The target
user of this study is exiled childrenwho, inmost cases, arrive at their destination alone
and with few or no primary survival conditions. UNHCR (2015) points out that more
than 65 million people worldwide have had to leave their home countries for war,
climate change and/or political or religious persecution.Within this number, 1 in 200
children worldwide are refugees, representing 52% of the total refugee population
(UNICEF 2016). In this scenario, in addition to being victims of school dropouts
due to migration, many children end up developing trauma, anxiety, and suicide
attacks, resulting in less favourable conditions, sometimes living in shelters. The
methodologies developed by Ellen MacArthur Foundation and IDEO—respectively,
Design Thinking and Human-Centred Design—aimed to understand how design can
positively influence the cultural adaptation of these children. For the best develop-
ment of this research, the subject was studied through official data from the leading
organizations operating within this panorama and the analysis of some projects that
promote social inclusion. Finally, in response to the proposed issue, we defend the
relevance of a playful, educational, sustainable and focused on circular economy
design. Through it, the user could learn by playing the language and the customs of
the new country. Besides, it could prevent the exposure of the users to dangerous
situations—which they are vulnerable.
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1 Introduction

According to Pazmino [11], especially in the last decade, there is a need to create
new solutions through real projects to solve social and environmental problems. For
this, during the creative phase of a product or service development, it is necessary
to prioritize those requirements while taking into consideration technical, economic,
aesthetic and symbolic aspects.

The social aspect is also applied to design, targeting areas that the industry has
shown few interests and providing solutions that can increase the quality of life.
Thus, design can be rebuked along with ideas of solidarity and moral responsibility
[11].

That said, this paper addresses one of the main themes of present days, i.e., the
problem of forced migration, commonly referred to as seeking refuge. The target
user of this study is exiled children who, in most cases, arrive at their destination
alone and with few or no primary survival conditions.

According to the UNHCR Report (2018), more than 69 million people world-
wide had to leave their countries of origin as a result of war, climate change and/or
political or religious persecution. Although the United Nations High Commissioner
for Refugees (UNHCR) [13] Data Report stated a drop in the number of refugees in
Europe, a large percentage of people continue to risk their lives on alternative routes
searching for safe territory. See Fig. 1.

Fig. 1 Evolution of the number of refugees in Europe (Adapted from UNHCR [14])
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9 out of 10 refugee children are estimated to be unaccompanied (UNICEF, 2016).
The figures include the number of Syrian children arriving by sea in Europe, repre-
senting 92%. The European Commission describes this situation as the biggest
humanitarian crisis since the time of World War II.

According to the UNICEF’s report (2016), 1 in 200 children worldwide is
refugees, representing 52% of the total refugee population. In this scenario, due
to the time lost from migrating, the children are victims of at least 1-year delay in
schooling.Besides,many children end up developing traumas, anxiety, psychological
distress, and in worse cases: suicide. Often this results in less fortunate conditions,
such as living in shelters.

They know what hunger, physical suffering or fear are. They have marks that remain in the
psyche and in the body, marks that appear in somatizations, in nightmares, in distrust, in the
feeling of persecution. As various authors pointed out, these are events that place the child
in a vulnerable situation due to a clinical mental health situation (Borges 2014) [10].

Based on the methodologies of design thinking, human-centred design and
circular economy—developed by the Ellen MacArthur Foundation and IDEO—the
researchers of this study intend to understand how design can positively influence
the cultural adaptation of these children.

Brown [4] already mentions that design thinking is the set of principles that can
be applied by many people to a wide variety of problems. The author also comments
that it is a systematic approach that allows innovation and goes beyond the need to
produce a product or service because it is assertive to the point of entering directly
into the user’s life and may even dictate certain future behaviours.

Thus, design thinkers are based on how to use the product, objects, and services
that should be engaged. This enables pattern discoveries as well as the discovery of
new ideas, converting problems into opportunities [4].

The phases of this study were based on the design thinking stages proposed by
Baeck and Gremett [2], which are summarized in 5 stages: empathy, definition,
idealization, prototype creation and testing. In addition, Fig. 2 addresses the main
contributions of using this process. The attributes of the method are summarized
as flexible, collaborative, constructive, inquisitive, empathic, holistic, iterative, non-
judgmental and open-minded (Figs. 3, 4, 5, 6, 7 and 8).

According to Burdeck [5], until the late 1970s the design was done in a deductive
andpredictablemanner.Only in the early 1980s, it began to be inductively considered.
As a result, it became more important to search for answers in the user, for whom
the product was being developed. The user desire and needs, as well as, the basis of
their behaviour should be considered.

For IDEO [8], the process is called “human-centred” because the starting point
is the people that the solution is developed for. The Human-Centred Design (HCD)
process begins by analyzing the needs, desires, and behaviours of these people whose
lives one wants to influence. We seek to hear and understand what they want and
seek. Once the user’s desire is identified, they begin to examine viable solutions.



476 V. Improta and A. M. Ferreira

Fig. 2 Biological and technical cycle of the circular economy (Project Author)

Fig. 3 HCD insertion lenses (IDEO 2017)

TheHuman-CentredDesign process begins with a specific strategic challenge and
continues through three main phases: listening, creating, and implementing. During
the process the team will change from concrete to abstract thinking, identifying
themes and opportunities, and then back to concrete with solutions and prototypes
[8].



Social Engagement and Cultural Adaptation of Young Refugees … 477

Fig. 4 User’s profile (Project Author)

Fig. 5 TÎNI Card (Project Author)

Another methodology applied in this research was the circular economy model
that has gained strength in society due to the possibilities of success while reducing
dependence on primary resources and energy. The central idea of circular economy
is that an open production system—where resources are extracted, used to make
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Fig. 6 Action Cards (Project Author)

Fig. 7 Reward Notes (Project Author)

Fig. 8 Color Cylinder (Project Author)

products andbecomewaste after consumption—shouldbe replacedby systemswhere
resources are reused, and energy is conserved [9].

Therefore, it is clear that achieving economic development—that combines pros-
perity with sustainability—requires moving from a short-term value-driven system
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focusing on the process to a long-term process-driven economy based on the value
within a systemic framework (CNI, 2018).

In a circular economy, the product is designed to createminimal waste by allowing
it to be easily repaired or its materials to be reused or updated. Value creation is built
on the longevity of goods and new forms of consumption (Schulte, 2013). Thus, its
integration into the product is still important in the initial phase since it is the period
in which the specifications are created [3].

For the best development of this research, the subject was studied through official
data obtained with the leading organizations operating within the refugee’s context
in Portugal. In addition, we analyzed cases of studies from projects that promote
social inclusion, such as expressed below. Thus, some important data stand out:

• Origin of Refugees in Portugal (ACM, 2017, p.6): Síria (55%)
• Situation of Refugees in Portugal (ACM, 2017, p.5): Minors (24%)
• Gender of Refugees in Portugal (ACM, 2017, p.6): Male (63%)
• Age Range of Refugees in Portugal (ACM, 2017, p. 6): > 18 years old (35%)
• Refugee Children in the World (UNHCR, 2017, p.25): Children (52%)
• Refugee children attending school (UNICEF, 2018, p.15): Delayed school 1 year

or more (58%)
• Refugee Children School Level (UNHCR, 2018, p. 15): Primary (61%)
• Situation of Refugee Children and Youth in the World (UNICEF, 2018, p.13):

Alone (44%)
• Gender of Refugee Children / Youth in Portugal [7]: Male (84%)
• Origins of Refugee Children / Youth in Portugal [7]: Guiné (40%)
• Ages of Refugee Children / Youth in Portugal [7]: 15–17 years old (92%)

It was identified that the main focus of the product should be the cultural and
school adaptation of refugees in the destination country, based on the information
already highlighted in the research. Thus, two user profiles were created and adopted
for this work, the first referring to the characteristics of a refugee in Portugal, and the
second related to characteristic of a young and refugee child in the European Union.

The design conception began through brainstorming the main characteristics that
the product, in this case, the game we call Tîni should have. Tîni is a reference to the
word “welcome” in Portuguese, Kurdish, Creole. Thus, we developed the attributes
that the game should work on:

• Learn and revise the local language of the destination country;
• Learn local habits;
• Interaction with other children/young people;
• Encourage emotional, financial and cultural independence;
• Encourage motor skills;
• Overcome cultural barriers;
• Create or give back to these children/young people dreams and hope in the future;
• Provide protagonism and dialogue to these children/young people;
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• Present new possibilities;
• Positively influence their lives;
• Prevent risky situations;

We realized that it would be ideal for the user’s profile to interact with something
intuitive, simple and easy. In such a way that the most appropriate typology would
be the set of paper and pen and card games. The summary of the subjects and their
referred importance to the game approach are below:

Language Association To add more domain and word revision of the
language

Portuguese Habits and Customs Learning habits of the population that may differ
from the usual in another country

Educational and Financial Mathematics Practical learning of the importance of math in
their lives for greater financial independence,
based on strategy, budgeting, the anticipation of
expenses, etc

Refugee Protection Laws and Human Rights In addition to learning about the subject,
knowing what rights and laws protect them to
feel more secure regardless of the country you
are in

Art and Culture To boost curiosity about the world and life

Ludic and Play activities Stimulating creativity

Prevention of Risk Situations To prevent and instruct them on how they should
respond to such facts

Moreover, to be more interesting for the young audience and children we added, a
set of playful and dynamic cards, as well as actions cards, like Pass the Turn, Reverse
Order, Earn Points and Lose Points. Although severe reality issues are addressed,
these cards soften the game, providing the positive and fun aspect proposed.

To encourage financial education, the points won and lost with the questions in
the cards will be computed monetarily with bills. Our goal is to boost values such
as game strategy, score calculation, budgeting, planning spences and profits. All the
cards of the game, such as main cards and reward bills, were made with recycled
paper. The reward bills were developed in the measures of 5.0 cm × 9.5 cm also
on recycled paper, but in weight of 90 g. The design was inspired by the 5, 10 and
50-euro bills to promote the association with money.

To create the color cylinder we used a conventional wine’s cork painted with
varnish enamel paint and varnished. To use this cylinder, one must roll the cork
horizontally and let it stop with one of the colors at the top. This will substitute the
traditional dice.

Instructions: The game consists of cards and bills and can be played with 2 to 6
people. Each player starts the game with 100 assorted reward bills. Each player in
their turn must roll the colorful cylinder, while the other player asks the question.
Each card in the deck corresponds to a score so if the player gets the question right,
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earns the points and if gets the question wrong, lose the points and must return the
points from their reserve to the game’s bank. The player who asks the question must
read in order: the theme, the score and then the question. Thus, the score— credited
or subtracted from the player based on the correct or incorrect answer— corresponds
to the value of the bills to be withdrawn or added to the game’s bank. Wins the game
the player with the highest savings or the player who most quickly reaches 1000
points.

For the last phase of the methodology— tests, evaluations and comments— we
got in contact with groups that work with refugee children to test the game. Refugee
organizations, groups and institutions were sought, but because the game has some
sensitive subjects, the ethical council should approve it first, which would take at
least 4 months.

Thus, we chose to do an informal test with refugee and non-refugee children. The
test was carried out informally at a fair on May 25, 2019, with young refugees of
14 to 17 years old, originally from the Republic of Congo (1), Cameroon. (2), The
Gambia (1) and Syria (1). After the test and interview with the group, we discovered
the following information:

• Since some refugees from Cameroon had recently arrived and had not started
attending Portuguese classes, but had already registered, we could attest that the
language of the game was challenging;

• The colourful cylinder used in place of the traditional dice provoked curiosity
among young people. All praised how it is innovative, practical, and easy to draw.

• The group did not show any difficulty in understanding the game and how to play
it. The group perceived the game as intelligible and intuitive.

• They emphasized that for implementation elsewhere, subjects such as on
Rights/Obligations/Regulations in the Service of Foreigners and Borders, Places
and Geography of Portugal, Portuguese Habits and Customs, should be reviewed
and adapted with their respective country’s information.

Also, for the evaluation of the game we consulted professionals from the areas
of pedagogy and psychology. In the area of pedagogy, we presented the game to the
professor and doctor in educationMaria Augusta Olivieri Sá Barreto. Maria Augusta
is one of the most influential educators and researchers in the field of learning assess-
ment and school planning. She works specifically in projects and schools concerning
children and youth traumatized by social reality.

In the interview, the researcher highlighted the educational nature of the game and
how the playful approach is important for learning since it relates to the child’s reality.
The schooling proposed is achieved through understanding the value ofmoney, finan-
cial mathematics, and language association. This favours not only those who do not
know the language by introducing it, but also favours those who are already familiar
with the language by using the regional questions.

In the area of Psychology, the consulted professional Ana Cláudia Laviano,
emphasizes the importance of the game regarding the prevention of dangerous
situations since it provides awareness and knowledge about how the child should
act in such experiences. She highlighted the sensitivity and care in the approach of
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the game and the welcoming aspect present in the exchange of dialogue between the
participants. Even if there is no identification in the foreground, due to the way the
question is approached, there is a later association that consequently brings about
the change in the form of acting and perceiving the actions related to that content.

In the view of the specialist, the game is highly enriching in favouring interaction
and the exchange of experiences between players concerning difficult subjects. The
fact that the problems are recognized in-group makes the process very encouraging
and welcoming, since it causes a sense of security and support. When the question is
asked, the young person automatically makes the association, even if at first there is
no awareness, as the game progresses, someone who knows the subject will identify
it.

Concerning the issue of the game achieving the goal of providing to exiled youth
and children the possibility of dreaming and hoping again: both professionals inter-
viewed agree that it is a challenging but very important process in this scenario. As
a result of a positive perspective of the future, one can change the situation in which
one lives, causing a change of behaviour, which allows one to reach new possibilities.

Finally, concerning our proposed objectives, we designed a playful, educational
product, supported on sustainability and circular economy pillars. We developed an
innovative solution through gaming and playing as a learning strategy to achieve
that.

2 Conclusion

The developed game offers a new way of learning the customs and culture of the new
country, preventing the users from being in dangerous situations to which they are
vulnerable and providing a different way of understanding the new native language.
The game’s primary goal is to materialize the experience of a good welcoming
moment through skills and knowledge construction. The game should provide these
vulnerable youth or children space and resources for a better adaptation process,
integration and engagement in society. It also promotes the possibility of a playful
moment of intercultural dialogues and sparks the ability to dream again.

Because the objective is to learn and revise the local language, we emphasize that
the game should not be played in English, even though it is a universal language.
The game can be used in Portuguese classes promoted by public institutions since
the offer of these courses is expressive.

Adaptation potential allows its transformation to new social standards adopted in
the country where it has to be applied. Although designed for Portugal, the game is
universal. It can be adopted in other countries by changing the information on the
cards about CountryGeography,Habits andCustoms andRights/Obligations/System
Regulations.

Last but not least, the present work is expected to open theway for further research
and action for this significant forgotten portion of the refugee population. Several
projects are developed in refuge initiatives, but most are for shelters and the migrant
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adult population. Supporting and welcoming projects for this underage audience can
potentially save lives by promoting the ability of children and young people to dream
again.
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Dynamic Ride Sharing as an Alternative
Transportation Mode for Commuting
Among METU Campus and Eryaman

Mehmet Erdi Özgürlük and Ismail Yavuz Paksoy

Abstract Dynamic ride sharing is an alternative way of commuting to individual car
use with the utilization of improving available seat capacity for new riders through
which more sustainable trips are ensured among drivers and riders who have similar
itineraries in closer time slots. This paper describes a study in which dynamic ride
sharing practice among METU (Middle East Technical University) Campus and
Eryaman (district of Ankara) via both Facebook group and TAG (let’s ride in a
single car) app has been investigated with the participation of 12 users. The main
objective of the studywas to acquire in depth knowledge about the phases of dynamic
ride sharing practices, experiences of individuals commuting via ride sharing, their
concerns and acquisitions from ride sharing, and to determine potential solutions
for improving the overall ride sharing practice which would make it an effective
and preferable way of alternative transportation in a sustainable manner. The study
revealed user’s underlying motivations towards ride sharing, their concerns, needs
and desires which would help generate better approaches to performing ride sharing
practice, in terms of both optimized and secured ways for better experiences in the
light of fresh insights gathered in specific themes.

Keywords Dynamic ride sharing · Sustainability · Behaviour change · Sustainable
transportation · Campus commuting

1 Introduction

“Nowadays we are experiencing a shift of paradigm from ownership of goods to
sharing goods and experiences” [1, p. 777]. Developments in technology have influ-
enced the way people behave towards their actions through daily practices, including
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sharing experiences and shifted them to another level. Uber, Lyft, Airbnb, Blablacar
and similar services have given a direction to daily routine activities of people and
sharing practices enabled the acquisition of a new meaning. In this respect, for ride
sharing, Fogel and Nehmad [2] illustrate that people having profiles on social net-
working websites tend to take greater risks through their attitudes. Therefore, sharing
a ride with people they have never met is not a big trust issue affecting their decisions.
Inspired by those sharing practices of the era, this research explores ride sharing expe-
riences of METU (Middle East Technical University) students commuting between
Eryaman (district of Ankara) and METU Campus.

1.1 Dynamic Ride Sharing

All presence of mobile internet technology has provided, for those having similar
itineraries and time schedules, new opportunities to share their rides on short notice
[3]. According to Saranow [4] the demand for ride sharing services which meets the
needs of people of common transport in similar routes and time slots has increased
clearly in recent years. Specially, the spread of using Internet-enabled smartphones
“allow people to offer and request trips whenever they want wherever they are,
enabling dynamic, on-demand ride-sharing” [5, p.4]. In that sense, dynamic ride
sharing differs from traditional car sharing or carpooling and vanpooling with its
two distinct features [6]. In traditional ride sharing, the origin and destination points
are fixed, yet through dynamic ride sharing one can simplymatchwith random points
and random times regarding the trip purpose. Another distinct feature of dynamic
ride sharing is that trip arrangements are made very close to the trip time when a user
needs immediate travel rather than arranging it from weeks ago.

There are several economic, environmental and social benefits of dynamic ride
sharing. In general terms, as current transportation models are not both environ-
mentally and socially sustainable, road transportation is one of the most challenging
issues of the new world [7]. In one respect, car pollution directly causes global
climate change as being one of the major sources of greenhouse emissions [8]. In
another respect, traffic congestions have a great influence on the reduction of people’s
quality of life worldwide [9]. Considering that on average cars carry 1.6 passen-
gers, only 25% of predicted amount of emissions are caused by people travelling
and the rest is caused by empty seats [10]. In this respect, many researchers from
diverse disciplines such as transportation [11], economics [12], and behavioural,
social and environmental psychology [13] have described dynamic ride sharing as
an effective solution to the inefficiency of current transportation models. Moreover,
circumstances such as finite oil reserves, rising gas prices, traffic congestions and
related environmental concerns have given a direction to people to use their personal
automobiles more wisely with an increased interest in services such as dynamic ride
sharing [14]. Further-more, Agatz [14] states that at an individual level, ride sharing
allows participants having automobiles to share travel expenses while offering those
without cars an enhanced mobility. In overall ride sharing, in other terms the joint
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travel of two or more persons in a single car has initiated a common way of sharing
also the costs and benefits together of a shared private car [15].

1.2 Problem Statement

University campuses have high human concentration where many trips are being
made daily. Travel to and from campuses is associated with diverse mode choices
such as public transit, individual car use, ride sharing, walking, cycling, subway if
available, and so on. Affecting the behaviour of commuters and guiding them to
use more environmental-friendly modes is crucial for the improvement of sustain-
able transportation of the campus area and surrounding neighbourhoods. Limanond,
Butsingkorn and Chermkhunthod [16] state that recently, the rising awareness on the
issues of climate change and gasoline price crises have caused university planners
to focus much more attention on the encouragement of alternative modes that are
environmentally friendlier and less gasoline-dependent on campus. Transport plan-
ning needs to encourage using these alternativemodes, while discouraging individual
car use [17]. Mode choice decisions for travelling depend on many different issues
such as convenience, comfort, safety, time considerations, accessibility and cost, yet
these decisions tend to be affected by social, economic and environmental impacts
of commuters’ acts and behaviours. Fu et al. [18] state that there has been substantial
interest in promoting sustainable transportation alternatives due to climate change,
aging infrastructure, and raising green culture. Population-based changes in individ-
uals’ behaviours, attitudes and knowledge are important to accomplish wide-spread
adoption of alternative transportation modes. Moreover, for the improvement in the
quality of life of campus residents, some measurements should be implemented
through sustainable transportation which will return in many social, economic and
environmental benefits. In this respect, dynamic ride sharing could be one of themost
prominent solutions for METU Campus where hitchhiking culture is truly favoured
among all its members. Deciding on how to commute by either using the Facebook
group or via TAG app can be another major means of transportation in campus
level after some conflicts are resolved and the experience is made better with further
improvements.

1.3 Aim of the Study

This paper presents a study conducted with the participation of both drivers and
passengers to a specific diary study with the aim of gathering their concerns, needs,
desires and acquisitions through dynamic ride sharing experiences. Commute expe-
riences of different types of users, via ride sharing among METU Campus and
Eryaman, are utilized to set a number of applicable criteria for better ride sharing
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experiences under diverse-themed positive and negative insights. This paper intro-
duces the study which is constituted of pursuit of users’ ride sharing experiences
throughout aweek and complementary stages for obtaining feedback on their acquisi-
tions with their experiences. After gathering this feedback, the study finally discusses
how the findings can turn into insights to be used for the further development of ride
sharing experiences, under different themes, using affinity diagramming.

2 The Study

The study consists of threemain phases. At the start of the study, mass data logs of the
TAG app, an app used by commuters who are mostly university students to arrange
ride sharing, are collected to determine the participants of the study. Furthermore, an
experience chart is prepared, to reflect the experiences of participants regarding ride
sharing. The second phase incorporates initial interviewswith the participants, which
also employs the participants to build an experience timeline using the chart created
in the preparation phase. The third phase includes the conducting of the diary study.
At the same time of the diary study, behaviours of participants are also monitored
using the real-time device logs. Furthermore, post interviews are conducted to fill in
the knowledge gaps in the prior part of the study.

2.1 Phase 1: Preparation

The first phase of preparation aimed to gather cumulative data regarding the ride
sharing Facebook group titled “ODTÜ-Eryaman Araç Paylaşımı” (METU-Eryaman
Ride Sharing) and TAG (Tek Araba Gidelim-let’s ride in a single car) app to deter-
mine the profile of participants to conduct the study with. In addition, an experi-
ence chart was prepared in this phase to be employed during the first face-to-face
encounter with participants, in the second phase. At the end of the preparation phase,
12 participants were determined to conduct the study with.

CollectionofMassDataLogs.Mass data logs from the developers of theTAGapp
were acquired in order to determine the sampling strategy for the study. The harvested
data included general demographic data regarding the participants’ gender, age, role
(driver or rider), number of journeys with TAG app and frequency of application use.
Sensitive data that may distinguish individual users were not included in these mass
data logs.

Sampling. Quota sampling is a method of acquiring representative data from a
group. Unlike random sampling, quota sampling requires each representative partic-
ipant to be chosen out of a specific subgroup [19]. This study uses quota sampling
technique to determine participants. The factors that are taken into consideration to
achieve the quota sampling were demographic data such as gender and age, role of
the user as the user can be either driver or passenger, frequency of application use and
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number of journeys made with TAG. Contemplating on the data harvested, which
includes 340 users in total, 214 were passengers and 126 were drivers. Number of
males and females were very close to each other. Considering that the study was
conducted for a graduate course with limited time to complete the study, it was
decided to conduct the study with 12 participants. As a result, the sampling was
distributed as two female drivers, two male drivers, four female passengers and four
male passengers.

Preparation of the Experience Chart. An experience chart was prepared for
the participants of the field study to fill in their ride sharing timeline experience
rating. With the tool, the aim was for participants to declare the steps of a general
ride-sharing practice. For this reason, the A4 landscape formatted tool employs a
timeline, where participants can add the significant steps of ride sharing. Along with
a timeline, the tool also accommodates an area for participants where they can note
the positive, neutral and negative experiences as they talk, corresponding to the steps
declared. The positive, neutral and negative aspects of experiences are represented
with emoji-like bullet points. There are also fields for distinctive characteristics of
participants in addition to duration information of the interview.

2.2 Phase 2: Initial Interviews and Experience Timeline

The aim of the second phase was to get to know the participants and make them talk
about how they plan their daily commutes, and how they make choices regarding
their mode of transportation. Furthermore, they were encouraged to express their
typical commute experiences explaining the positive and negative aspects of their
experiences and problems they face during the commute. The interviews also aimed
at extracting knowledge regarding the ethics, advantages and disadvantages of the
ride sharing activity. TAG app, which accommodates ride sharing for both drivers
and passengers, was also the topic of discussion, as one of the aims of the research
was to understand how TAG works and how it could be improved.

To achieve all this, semi-structured interviews were conducted with each partici-
pant, considering the factors presented in Table 1. During the interviews, participants
were asked to fill in the ride sharing timeline and experience rating tool (Fig. 1), as
the tool clarifies the significant steps of the commuting and ride sharing experiences
to sensitize participants to see their journeys from start to the end and talk about how
they felt about a certain step or behaviour. An example of a ride sharing timeline &
experience rating tool is presented in Fig. 2.
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Table 1 Considerations for semi-structured interviews

Passenger Driver

Planning the ride/method
Deciding on method by available options

Deciding on the route
Deciding on whether there should be
additional passengers or not

Leaving home/campus Heading to the car

Heading to bus stop/waiting point Heading to gathering point/etc

Waiting for bus/car/etc Waiting for the passenger/if available

Identifying bus/car
Getting into the car

Identifying passengers who wants to join
Letting passenger to get in

Social contact Social contact

Quality of comfort/accompany Quality of accompany/comfort

Timing Timing

Traffic Traffic

Driving (safe/sound) Company (distracting/helping)

Reaching to the campus/home Reaching destination

Drop off point Drop off point

Final social contact for the ride comments on
driving, declaring gratitude

Final social contact for the ride
comments on accompany, declaring
gratitude

Money transaction Money transaction

Rating driver Rating passenger

2.3 Phase 3: Diary, Device Logs and Post Interview

The third phase of the study employed a diary study to acquire knowledge regarding
fresh commuting experiences of participants, device logs for the duration of diaries
and a post interview to fill the missing gaps in the researchers’ minds.

Diary. In the diary studies, reports on the events and experiences of participants’
daily lives are journaled frequently by the participants themselves. Themethod allows
participants to examine reported events and experiences in their natural, spontaneous
context, providing information complementary to that obtainable by more traditional
designs [20]. Diary study designs require careful consideration of the question(s),
to increase effectiveness. With the assistance of technology, different media types
(including photographs, videos, audio recordings, and location data) can be obtained
as a response from the participants. Three types of diary studies are [20]: Signal
contingent, event contingent, and interval contingent. The diary study was conducted
with the 12 participants.When all interviewswith the 12 participantswere completed,
they were asked to initiate their journaling on the app. The journaling process started
at the same time for all participants, which took place for a week. Participants were
asked to complete a short survey after each commute was completed. Questions
mainly covered two areas: How their commute experience was, and how the usability
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Fig. 1 Ride-sharing timeline and experience rating tool

Fig. 2 Example of a filled ride-sharing timeline & experience rating tool
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of the application could be improved. The study provided longitudinal data, which
shows changes over time (commute to commute) for an individual and how the
experience differs from person to person. Passengers were rewarded with free trips
to METU or Eryaman for their participation, while drivers acquired their money as
usual during the study.

Device Logs. Device logs were aimed at gathering relevant information regarding
the TAG mobile application use. With the consents obtained from participants of
the study, TAG app developers were asked to share real-time application screen
recordings and quantitative application use data that revealed information such as
application use time and duration, number of messages sent between participants,
contents of the messages, location data with commute start and end time, UI action
data that reveals information about number of taps and swipes on screen. The device
logs were employed as a way to discover the usability of the mobile application.
Furthermore, the logs also helped researchers to discover participants’ motivations
and behaviours regarding the factors that affect experiences independent from the
app.

Post Interviews. Follow-up interviews was the last stage of the data collection
procedure.According to the significant points based on the results of previous studies,
this interview included refined, to the point questions for users, to extract more
specific data for the study. All 12 participants were interviewed to learn more about
the reasons behind their ratings in the diaries. As questions depended on participants’
individual experiences, each interview progressed differently. This step also allowed
researchers to gain more in-depth data regarding the better solutions to current expe-
riences, as participants were more sensitized, enabling them to give suggestions for
future ride sharing solutions.

3 Analysis and Findings

The collected data allocated significant amount of information since there were
multiple steps of data collection including mass data logs, initial interviews, diaries,
device logs and follow-up interviews. To translate all the data into meaningful
insights, affinity diagramming with content analysis is employed. Furthermore,
insights are presented in experience timeline of ride sharing, which are colour coded
with their specific themes, source of information and number of mentions. Findings
are presented in this paper under each specific theme and shared with the Facebook
group members and TAG App developers.

3.1 Affinity Diagram

An affinity diagram is an analytical tool employed for managing numerous ideas
into subgroups which builds up themes [21]. In the study, researchers first extracted
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Fig. 3 Affinity diagramming with themes

insights from all the data collected, and wrote it down on post-it notes for classifica-
tion. As the insights collected on the table, ride sharing related statements surfaced
as TAG-positive, TAG-negative, General Experience-positive, General Experience-
negative. Elicited insights were then grouped together based on their natural relation-
ships, which created the themes. Analysing data via affinity diagramming produced
six themes: social contact; trust, safety and comfort; timing; meeting and route;
cost of ride and payment; TAG app-specific insights. Based on the content, negative
insights were also marked with a sign, to signify them as a drawback/negative infer-
ence. Some of the insights were related to the phases of the ride sharing experience.
Therefore, the insights were represented in a temporal fashion in the experience
timeline (Fig. 3).

These insight themes (Fig. 4) were presented on a two-axis graph, in which the
horizontal axis represented the experiences of ride sharing as a timeline of phases,
and the vertical axis represented Facebook group-specific themes at the top, and
TAG app-specific themes at the bottom. At the left end of the horizontal axis, themes
independent of the phases of ride sharing were presented (Fig. 5).

3.2 Themes

Social Contact. Under the theme of social contact, it is discovered that sharing
commute allows both drivers and passengers to gain new friendships. On the contrary,
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Fig. 4 Distribution of
mentions under related
themes

unnecessary and overwhelming social contact via Facebook group or TAG App, or
on the road, disturbs both parties. In addition, there still are trust issues among the
members of the commute, since a significant number of encounters happen for the
first time. Meeting for the first time also make it hard to identify passengers to
pick up, as mentioned by the drivers. It is also expressed by the drivers that they
may not recognize some passengers although they met more than once with them.
Furthermore, people who are coming from different backgrounds have instrumental
idea sharing in the phase of journey, which is one of the topics of chit-chat during
the journey. Moreover, popular culture is one of the topics of conversation, which
makes long commutes more satisfactory. On the other hand, silence makes people
nervous during the journeys. Lastly, drivers stated that they do not like to be treated
as a taxi driver, as some passengers prefer to do other activities rather than having a
conversation with the driver.

Trust, Safety andComfort. Asmembers of theMETUhave similar demographic
background and have certain level of characteristic values, people tend to trust each
other when they realize that they belong to the same community. Based on this
reasoning, people also feel nervous when they encounter non-METU members. A
few participants of the study also expressed that they make quick background checks
for people they will meet for the first time. A significant number of riders feel that
their home address should be kept private. On the side of drivers, it is expressed that
riders should not leave trash on board. In addition, complying with traffic rules is
important for both safety and comfort, however, most of the journeys did not have
issues related to that, although a few riders reported that they feel uncomfortable
when the car is driven in a hurry. Drivers also feel more responsible when they carry
passengers.

Timing. In terms of duration of journeys, car sharing is more effective regarding
time compared to mass transportation. In addition, door-to-door transportation is
ensured via ride sharing. Thanks to ride sharing, passengers have more time to sleep
due to the fact that journeys take half the time of mass transportation. In addition,
being able to pass through security checks of the university gates and arriving at
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a closer point of their destination, not only lessens the travel time significantly but
also makes the journey much more comfortable. Furthermore, being able to share
rides at late nights, when there are rare bus rounds, makes ride sharing a significant
contribution to the riders. In the negative side, when mutual responsibilities among
riders and drivers are not met, inconveniences that take time occur for all members,
which causes the journey to start later than expected.

Meeting andRoute.When it comes to themeeting point and route to be followed,
the proximity of driver’s origin and pick-up points of riders is a significant factor
for optimum journey planning. Thanks to the application and conventions developed
in the Facebook group, members try their best to adapt to the journey plan. A few
participants reported that drivers change their route to best serve passengers when
they have time, which happens mostly coming back from the campus. However,
especially when going to the campus, the app does not offer driver’s route of daily
commute to passengers. On the Facebook group, drivers must write down their routes
manually so that passengers can know the nearest point to join the commute.

Cost of Ride and Payment. Most of the riders believe that ride sharing should be
free or priced reasonably. For this reason, the Facebook group hasmuchmore activity
due to being free and being establishedmuch earlier than the app.However, thosewho
want to pay or get paid via the app suggested that there should be option to change
the amount and type of payments, since the TAG app does not offer custom pricing
for the commutes. In addition, the cost for the travel can be adjusted depending on
the number of passengers, as the amount of cost per rider is fixed and independent
from the number of passengers. Furthermore, as payment by credit card is the only
option, participants expressed their complaints regarding not being able to pay in
cash. Interestingly, as a few drivers stated that they do not want to get any profit
from carrying students, riders want to make favours for drivers such as giving a gift,
bringing coffee or hand-made pastry.

TAG App. As the app offers a promising starting point for a more sustainable
transportation, there were still a lot to consider for satisfying members’ expectations.
Significant number of participants reported that they were not aware of the TAG app
before the study. In addition to bringing solutions to the pain points mentioned
under the other themes, the app can improve itself in terms of its user experience.
Reportedly, transitions in the app is slow in addition to being hard to understand,
which drops the motivations of users to continue using the app. Moreover, the app
is not that favourable when compared to Facebook group, as the group has its own
dynamics and is more informal by nature which makes users more comfortable.
Furthermore, both drivers and passengers could be evaluated based on a rating system
where there are different categories such as driving skills, friendliness, punctuality,
respect to personal space, etc.
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4 Conclusions

In this paper, we have presented a case study for ride sharing where it took place
in Ankara for the commutes between METU and Eryaman. Facebook group was
the main means of communication to arrange ride sharing practices at the time. In
addition, TAGAppwas a newly emergedmobile applicationwhich specializes on the
ride sharing practice with a payment support. We discussed users’ concerns, needs,
desires and motivations through their ride sharing experiences for further analysis of
the acquisitions. With a three staged methodological approach, we revealed diverse
insights under six specific themes regarding the ride sharing practice itself and tools
to arrange and maintain it. The study showed that further improvements should be
considered to develop better ride sharing experiences both for Facebook group and
TAG App.

In order to achieve a broad grasp of the research aim, a variety of methods
have been utilized throughout the data collection and analysis procedure. Empir-
ical methods including experience chart, device logs and diary study is employed for
data collection procedure. Initial and post interviews were conducted to gain knowl-
edge about ride-sharing practices of students, in the context of Eryaman and METU.
Device logs study provided valuable amount of data throughout the study. Thanks
to the developers of TAG, which is a specialized tool for ride sharing, researchers
were able to generate meaningful distribution of users, according to the provided
data logs. Affinity diagram is the tool for analysis of the collected data, which gave
a birth to the Experience Timeline chart above, that sums up the initial evaluation of
the data. Themes, which were created with the help of affinity diagram, are formed
to represent groups of issues/contributions.

The most significant limitation of the study was time, as the research was
conducted under a graduate level course which was limited to 14 weeks. If there
was adequate time for further research, the data would show more generalizable
insights with in-depth characteristics with the participation of more commuters.
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Inclusive Design as Promoter of Social
Transformations: Understanding
Androgyny in Contemporary Society

Ana Catarina Carvalho Ferreira, João Carlos Monteiro Martins,
and Maria Antonieta Vaz de Morais

Abstract This article results from a research work for the elaboration of a disser-
tation, within the master’s degree course in Integrated Design of the Polytechnic
Institute of Viana do Castelo—Portugal, developed from Androgyny studies and
its influence on genderless product design. With the development of this research,
supported by literature review and research works, survey and case studies, issues
related to the identity of the individual were deeply studied and understood, namely
those related to gender expression, as well as the interpretation of social and cultural
action in Androgynous Identity formation. Bearing in mind this theoretical frame-
work, it was possible to identify and analyse products designed under the influence
of genderless concept and its definition. The few cases that fit within the scope of
the study reveal a diversity of approaches that are considered to be more based on
commercial arguments than on an honest concern with gender issues and their influ-
ence on the characteristics of the product. Therefore, it is thought that there is an
opportunity to investigate more about the subject at least in order to highlight the
theme framed by the purposes of Design.

Keywords Product design · Inclusive design · Androgyny · Identity · Social
stigma

1 Introduction

With the approach of this theme, the aim is an investigation that contributes to
a broader view of contemporary society. The idea is to encourage reflection on
Androgyny, genderless products and an inclusive design process that can lead to

A. C. C. Ferreira (B) · J. C. M. Martins ·M. A. V. de Morais
Polytechnic Institute of Viana do Castelo, Viana do Castelo, Portugal

J. C. M. Martins
e-mail: joaomartins@estg.ipvc.pt

M. A. V. de Morais
e-mail: amorais@estg.ipvc.pt

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
E. Duarte and C. Rosa (eds.), Developments in Design Research and Practice,
Springer Series in Design and Innovation 17,
https://doi.org/10.1007/978-3-030-86596-2_36

499

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-86596-2_36&domain=pdf
mailto:joaomartins@estg.ipvc.pt
mailto:amorais@estg.ipvc.pt
https://doi.org/10.1007/978-3-030-86596-2_36


500 A. C. C. Ferreira et al.

that typology. It is also intended to break with assumptions, trying to reflect upon
the concept of androgyny, a topic that over time has always held a greater or lesser
attention of society.

The lack of information on gender issues often results in products that could cause
negative feelings and unnecessary exclusions. Thus, this topic was chosen to alert to a
non-discriminatory view of the individual, seeking to respond to the need for greater
integration within society, achieved through products respond to each person’s daily
needs and contribute to a more satisfying life.

For a better understanding of the topic in question, it is relevant to distinguish and
frame some key concepts. According to the LGBTI1 + Communication Manual [1],
biological sex is inherent to the individual and identifies hormones, chromosomes
and sexual organs characteristics. Sexual orientation is defined by the gender through
which an individual is attracted on physical, emotional and spiritual level, considering
his or her gender identity, gender expression or biological sex. Gender identity is
characterized by the identification of the individual in relation to their gender, how
they see themselves and what they think about themselves, which can be identified
as men, women, transgender or cisgender. Finally, gender expression is classified by
the set of physical and intellectual behaviours by which an individual externalizes
his or her gender identity and the way they live and interact with others. Although
society stipulates objects, ways of dressing and acting as male or female, today we
have the most varied expressions that do not fit that binary gender pattern. They are
ambiguous, neutral, multiple, partial expressions, among others.

2 Androgyny

Androgyny is a term whose etymology derives from the Latin androgy̆ nus, which
derives from the Greek ¢νδρóγυνoς, meaning andros (male) and gyní (female).
Singer [2] defines androgyny as a being that contains two. For Robinson and Godbey
[3], the androgynous individual is half formed by characteristics that are culturally
defined asmasculine and half formed by characteristics that are culturally considered
feminine. Androgynous, therefore, is someone who has physical and behavioural
characteristics of the female and male gender, making it hard to say to which gender
he/she belongs to only by observing their physical and/or behavioural characteristics.

The concept of androgyny has emerged in virtually every culture from a mytho-
logical, legendary, philosophical or even religious point of view being thus possibly
a millennial archetype. According to Singer [2] there are several items of evidence
of androgynous tendencies in Western culture, present in people’s moral as well as
in society’s habits or traditions.

1 LGBTI + is an acronym for Lesbian, Gay, Bisexual, Shemale, Transsexual, Transgender and
Intersex. The + symbol refers to the inclusion of other sexual orientations, identities and gender
expressions.
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The sexual revolution in the mid-1960s was also considered a milestone for the
deconstruction of a social structure that accepted as legitimate only the male and
female concept prevailing until then. At the time, questions were raised regarding
social and sexual behaviours, enabling the ideal of androgyny, recognizing authentic
individuals.

Singer [2] believes that individuals should abandongender andgender stereotypes,
as there will always be a difference between the male principle and the female
principle, regardless of social definitions.

For Muraro and Boff [4], the androgynous being is classified as a heterosexual
individual who coexists perfectly with the characteristics that conventionally belong
to the opposite sex, referring to sensitivity, loss of fear and affection in man and
creative intelligence in woman. “Only are androgynous those who are able to reunite
the opposites within themselves: men and women, activity and passivity, mind and
body” [4, p. 251]. It is necessary to emphasize that we cannot confuse androgynywith
hermaphroditism, being hermaphrodite, or bisexuality. Júnior [5] believes that for a
long time, the term androgyny was understood as synonymous of hermaphrodite, but
this concept is already obsolete. According to Carvalho [6], the term hermaphrodite
refers to a figure of sexwhereas androgynous is related to gender and bisexual to sexu-
ality. Nevertheless, according to Garber [7], the confusion between bisexuality and
the androgynous or hermaphrodite terms is due to the meaning of the word bisexual,
i.e. ‘two sexes’. Nowadays, designations, among others, such as non-binary, gender-
fluid or genderqueer cover the topic of androgyny. Judith Butler [8], an important
American philosopher in favour of the Androgyny concept, proposes queer theory
as performative of gender acts that destabilize the categories related to body, sex,
gender and sexuality, enabling approaches beyond binary gender concepts.

2.1 Androgyny in History and in Different Areas
of Knowledge

The androgyny concept has gone through many interpretations throughout history
and has been linked with various legends and myths. Androgynous characteristics
have always existed, to a greater or lesser extent, and are present throughout thewhole
history of human reality and imagination. There are reports and studies related to
Androgyny theme in Antiquity, in the Middle Ages, the Renaissance, during the
Enlightenment and in the Victorian Era, among others.

In both the Fine Arts and Visual Arts, androgynous influences were found in
works by artists such as Sandro Botticelli’s (1445–1510) painting Virgin and Child
with Five Angels (1483); Miguel Ângelo’s (1475–1564) sculpture Sleeping Slave
(1513–1516) or Claude Cahun’s (1894–1954) photography Self-portrait (1920).

In Theatre, one of the most significant examples is the option to exclude women
fromstage, in favour of castrati inclusion.These boys,whohadperfect singingvoices,
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were subjected to castration in order to keep their high-pitched voice. Francesco
Bernardi (1686–1758), for example, was a famous Italian castrato.

The film industry also plays an increasingly important role in disseminating infor-
mation on gender minorities. The influence of cinema on addressing LGBTI+ issues
is undeniable. Nepomuceno [9, p. 2] states that “This generation of filmmakers
stood out for making films with less sensational approaches on bodies, genders and
sexualities’ differences being instead more concerned about the complexification of
ambiguous and transgressive subjectivities”.

There are several films which have successfully approached gender matters, such
as, among others, Marocco (1930) directed by Josef von Sternberg (1894–1969), in
which the character played by Marlene Dietrich (1901–1992) appears in an erotic
performance scene dressed in men’s costumes and kissing another woman; Some
Like It Hot (1959) by Billy Wilder (1906–2002), with Marylin Monroe’s (1926–
1962) participation, in which two musicians pretend to be transvestites to be part
of a female band; The Adventures of Priscilla, Queen of the Desert (1994), a film
directed by the Australian Stephan Elliott (1964-), which is about transsexuality and
drag queens. More recently, several films by the Spanish Pedro Almodóvar (1949-),
especially Tudo SobreMiMadre (1999), which features a transgendermale character
who tries to seduce men and women.

In the field of Fashion, and according toRolandBarthes [10], fashion is understood
as a social phenomenon and as a manifestation of individuality, and any coverage
used on our body is part of an organized, normative and recognized system by society.
Whenwe talk about fashion, wemust go back to the significant changes that occurred
during the fourteenth century, where the female silhouette began to differentiate itself
from the male one. Later in the second half of the eighteenth century, between the
1770s and 1780s, in England, came out the macaronis, aristocratic men obsessed
with fashion who dressed and spoke in an effeminate manner. By the end of the
eighteenth and early nineteenth centuries, appeared the figure of the dandy, who is
historically characterized as a man who paid attention to his silhouette and physical
appearance, sometimes using false artifice and other extravagances to achieve the
ambitious aesthetic perfection.2 However, the dandy of the nineteenth century cannot
be confused with the macarone or other youngmenwith exacerbated customs. Riello
[11, p. 64] states thatwhile the eighteenth centurymacaronewas fashionable by being
excessive, the dandy stood formoderation.Moving into the twentieth century, fashion
is somewhat ambiguous, where binary gender and female identity have undergone
changes supported by fashion designers who were precursors in gender boundaries.
In the crazy 1920s, young women took on a modern attitude. The desire for freedom
was mainly associated with an intellectual elite and artists of this era laid the starting
point for sexual and women’s emancipation. Women could already express a new
awareness about their body, thus emerging a new ideal of female beauty. The ideal
of beauty associated with the rounded forms that prevailed over the past decade has
been abandoned to make way for a slender woman with narrow hips, small chest,
long legs and small head, an androgynous silhouette which put an end to women’s

2 Almeida Garrett (1799–1854) is considered by many to be one of the first Portuguese dandies.
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curves and made them look like “skinny boys”. For the first time, women’s legs were
seen as a sensual and an erotic part of their body in detriment of chest and hips. Their
hair was cut very short which was nicknamed garçonne haircut. They used make-up
and new methods to cover up the chest and female body shapes. The idea was to
look thin at any price, even if they had to starve. The erotic ideal was therefore a
certain androgyny. These advanced womenwere nicknamed Flappers [12].Whenwe
talk about 1920s fashion, we must refer to Coco Chanel (1883–1971), known for her
classic and timeless taste and for having felt the need to change the postwar women’s
wardrobe, motivated by her dislike for excessive ornaments and adornments.

Innovative in her creations, she brought many articles of men’s clothing—some
of which had been worn by women during the war years—into fashionable woman’s
wardrobe. Chanel turned blazers, cufflink shirts, cloaks, berets, and typically men’s
tailoring, in thick wool tweed, into women’s fashion. The increasing acceptance of
trousers bywomenwas no longer considered eccentric but strictly of utilitarian use in
sports and leisure. This innovation in women’s outfit is largely due to the contribution
of Chanel who, even before World War I, began wearing men’s tight pants and shirts
to go horse riding. Also, Yves Saint Laurent (1936–2008) determined the fashion of
the 60’s and 70’s when he launched Le smoking in 1966, a women’s tuxedo made
up of pants, a coat and a gray silk blouse.

2.2 Androgyny Today

Contemporary androgyny presents itself today with increasingly evident character-
istics, not only in individuals, but also in artists and other public celebrities, allowing
a break in the dichotomy that promoted behaviors and categorizations with gender
stereotypes.

In the LGBTI + Communication Manual [1] we can find the Genderqueer and
Non-Binary Pride Flag. This flag which was created in 2010 by Marilyn Roxie
and officially established in 2012 is defined by three colored bands with distinct
meanings. The first band, lavender in color, represents androgyny and androgynous
people; the second white band symbolizes gender neutrality, and finally the green
band portrays identities that are defined beyond or without any reference to the
binary gender system. According to the publication of Practical Androgyny [13],
one of the representative symbols of Androgyny is the Necker Cube. This object,
presented in 1832 by the Swiss crystallographer Louis Albert Necker (1786–1861),
allow us an optical illusion: its design, though two-dimensional, can be visualized
as a three-dimensional cube. This cube is often presented as a symbol of ambiguity
and an illustration of the ability of the human brain to alternate between two states
of perception.

Through an analysis of the search results for the termandrogyny inGoogleTrends3

[14] it is possible to conclude that, over the last twelvemonths, theworldwide demand

3 Google Trends - Google tool that shows the most popular terms searched in a recent period.
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for this word has remained constant, which allows us to infer the high level of interest
on this topic, as showed by the following chart.

By filtering the search though different regions in the world, it is possible to
conclude that the United States of America, Canada and Australia are the first three
countries where the search on the web for the term androgyny was most significant.
In the same survey, Portugal is the nineteenth country among the fifty-two countries
where the research for the same term was evident.

Still within the internet, gender issues are also considered in social media. In 2015,
Facebook started to allow free fill in the gender fieldwithout any specific descriptions
[15, 16].

From the 14th July 2019 onwards, the United Kingdom has banned gender
stereotypes in commercials. Advertising Standards Authority (ASA) made the deci-
sion based on evidences that suggest that stereotypes can “constrain the choices,
aspirations and opportunities of children, youth and adults” [17].

In what comes to teaching, according to the publication of BBC News [18] at
Egalia preschool in Stockholm, the teaching methodology involves a neutral and
gender-free environment, from common spaces to toys. At this Swedish school,
which opened in 2010, teachers avoid using pronouns like “he” or “she” and toys are
made available to children without gender barriers so that everyone can play freely.

Talking about new perspectives and new generations, it is essential to mention
Generation Z.4 According to Parker, Graf and Igielnik [19], approximately one third
of Gen Z knows someone who uses gender-neutral pronouns.

According to The Irregular Report [20], Generation Z “(…) has power over their
identity -what pronouns they use, how they dress,who they love, andwhich bathroom
they choose. And it is not a niche. It is not an isolated reality only common among
urban locations or western countries. It’s everywhere”. The same study also adds that
about 45% of Gen Z expect their gender identity to change two to three times and
that 55% say that dress is extremely important in expressing their identity, adding
that 62% of this generation think their pronoun doesn’t fit their identity.

3 Identity and Consumption

Over the past decades, population growth and the development and spread of product
sale companies have led to a significant increase in world consumer society. Thus,
today, individuals need constant development and innovation in order to respond to
their increasingly individualized needs.

Bauman [21] states that an individual’s identity is always under constant construc-
tion, never reaching a total and complete state. For the author, the pace of “liquid
modernity” has created an ever more fluid and ever-changing world.

4 Generation Z refers to all people born between 1997 and 2012. Individuals born in this period are
defined as digital natives, considered as the most tolerant and most diverse generation ever.
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Hall [22] designates this event of displacement or decentralization of the indi-
vidual, resulting in “identity crises”, stating that “the old identities, which for so
long stabilized the social world, are in decline, giving rise to new identities and
fragmenting the individual seen as a unified subject” [22, p. 7].

According to Schweriner [23], consumption became part of people’s lifestyle in
the 1920s, when the economic and industrial “revolution” led to large-scale produc-
tion with cheaper consumer goods,5 which caused a significant change in people’s
identity. The constant search for transformations inmedia and technology has empha-
sized the rise of consumers’ wants and expectations, leading to the emergence of less
and less defined identities [24]. Therefore, Bauman states that the likelihood of total
satisfaction is almost nil as there will always be new archetypes and new alternatives,
leading to the consumer craving for more [25].

The element ‘desire’ presented itself as a factor of conflict in the standards of
the past. As a result, the choice for more hybrid behaviors, thoughts and products
on the gender issue prevailed, raising the issue of androgyny as a way of consump-
tion. According to Baudrillard [26], “Men and women today increasingly end up
meaninglessly in both registers (…). Both models are not descriptive; they regulate
consumption” [26, p. 97].

3.1 Genderless Products

The examples presented are considered relevant to the correct perception of the study
in question, elucidating the importance and up-to-dateness of the topic. Colour, shape
or function are points of products that can play a prominent rolewhen described under
the theme of gendered products.

In 2019, the Wild Flowers brand introduced what it claims to be the first non-
gendered sex toy designed for multi-body adaptation. This product, called Enby
(NB), short for Non-Binary, is a vibrator for users of all genders. Designed with
a saddle shape and open functionality, it is sold in black and purple and appears,
according to the brand, by the need for a redesign of sex toys, allowing them to
have soft shapes, leaving aside the traditional allusion to sexual organs. Beyond
the intentionally abstract form, the choice of colours does not appear to be random
though.

According to Hallock [27], blue is the favorite colour both for men and women
whereas brown and orange are the colours with less preference. Beyond the blue
colour, men tend to choose green and black, while women turn to purple and green. In
American cosmetics brands "Dermatologica" or "NonGender Specific", it is possible
to conclude that the packaging was developed in neutral colours—black, white and
gray—in order to promote a balance between male and female connotations.

5 Usually known as the Fordist production system - developed by Henry Ford, in 1914, which refers
to mass production and consumption systems.
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In visual communication, there are differences and trends, for example in typog-
raphy. According to the publication on the Visme website [28], typically feminine
fonts, such asAtlanta,Denver orChicago, tend to be softer, curved, fluid and rounded.
In the case of male-associated fonts such as Phoenix, Jackson or Austin, they turn
to straight lines, strong serifs, geometric spacing and thick lines. Also, according to
Visme [28], currently, gender neutral sources are characterized by being ‘classic’,
readable and safe for, for example, web uses. Some examples are Bookman, ITC
Bauhaus, Open Sans or Helvetica.

In Fashion, Gucci creative director, Alessandro Michele, and Italian artist MP5
developed in 2019 the new identity of the Chime for Change campaign, called ‘To
Gather Together’. In the campaign image, it is possible to see yellow, black and
white graphic elements, superimposed in silhouettes of human figures that hide their
gender identification.With this, the brand intends to appeal to the global community’s
awareness of gender equality issues that are increasingly obvious in our society [29].

There are currently some specific brands for androgynous audiences, such as
Tomboy Toes and Nik Kacy (footwear), Kirrin Finch, Peau de Loup, Androgy-
nous Fox, Bindle and Keep (clothing), Luna Pads (intimate hygiene), Tomboy X
(underwear).

In Interaction Design, “Q” is considered the first genderless artificial voice in the
world. Created in 2019 through a partnership between Virtue, Copenhagen Pride,
Equal AI, Koalition Interactive and Thirtysoundsgood, it aims to end gender biases
in artificial intelligence systems by calling for inclusion and diverse representa-
tion in the technology sector. “Q” made its debut at South by Southwest 2019, the
Austin, Texas music and technology festival. The Vice group argues that binary
gender perception perpetuates with stereotypes that some sectors of today’s society
struggle to change and, in an interview, the creators said they were in negotiations to
implement this neutral voice on brands like Amazon, Facebook, Google and Apple
[30]. The authors further add that male voices are commonly used in more authori-
tarian sectors and female voices in service sectors. This groundbreaking neutral voice
assistant was created based on a set of people voices who identified themselves as
non-binary and has been approved by more than four and a half thousand people
from different European countries [31]. Concerning Jewellery Design, in 2015 the
Estonian researcher Darja Popolitova concluded her Master in Jewellery and Black-
smithing, taught at the Estonian Academy of Arts in Tallinn presenting her thesis
entitled “Androgyny: Jewellery Beyond Gender”. Popolitova developed an investi-
gation in which she considered the concept of gender as a disaggregation of totality,
that is, a deconstruction of the androgynous being, in order to create male and female
duality. The main thought of his project was based on an amalgam concept, where
natural materials and synthetic materials were fused, generating several pieces of
neutral jewellery [32].
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4 Questionnaire Survey—Materials and Methods

A questionnaire survey was carried out in order to validate the researched informa-
tion and to understand the general constraints and needs of non-binary public. This
is a sensitive topic that involves personal information, and therefore, to access an
audience in person is not feasible. Thus, it was chosen to develop this work online.
Therefore, the questionnaire with a total of ten questions was developed based on a
convenience sampling method. It was carried out in the online network of commu-
nities based on people’s interests, called Reddit, more specifically in admittedly
non-binary groups.

4.1 Presentation and Discussion of Results

In total, two hundred and eight responses from respondents aged fourteen to sixty-
eight were registered. It was possible to conclude a greater adherence of younger
audience as 59% of the answers refer to people between fourteen and twenty-four
years and 30% to people between twenty-five to thirty-five years old. Regarding the
gender withwhich the respondents identified themselves, 53%were non-binary, 34%
female and 13% male. Regarding the origin of the respondents, 63% said they were
from the United States of America; 23% from European countries; 6% from Canada;
6% from Australia and 2% from South Africa, India, New Zealand and Hong Kong.

Based on the above percentages, it is possible to corroborate some of the
information mentioned in item 2.2.

In a first generic analysis of the questionnaire, it was found that 51% of the
respondents consider suffering from prejudice for being androgynous. When asked
about the need to disseminate information about non-binary gender issues in schools
and educational institutions, 90% agreed.

Regarding the existence of enough genderless products that meet the daily needs
of androgynous people, 75%were dissatisfied with the existing offer. Similarly, 84%
of the respondents were dissatisfied with the scarce supply of genderless brands offer
currently available.

When asked about the genderless products they need the most daily, there was
general dissatisfaction with the availability of clothes not only for common use, such
as shirts, t-shirts or gender-free pants that could model for different forms of the
human body, as well as with the clothes intended for pregnant women. The footwear
sector was referred as limited in sizes available and always conditioned to female
and male gender. The same goes for personal care products such as shampoos or
deodorants. Intimate products used during menstruation have also been mentioned
as being usually allusive to gender stereotypes, as well as underwear that needs to be
more neutral. The respondents also expressed dissatisfaction with the limited supply
of neutral jewellery as well as genderless cosmetic products.
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Finally, they were asked about which they considered to be the best way to raise
awareness and promote the acceptance of androgyny by society. In this topic, they
alluded to representativeness in the media, as well as in characters from series
and movies, considering the high number of people they can reach. They also
suggested integrating comprehensive gender issues in the education sector to promote
knowledge, respect and inclusion in schools.

5 Conclusions

Androgyny presents itself as an archetype widespread in different eras and areas of
knowledge although, for certain periods of time, with a complex or still little explored
symbology. Technological advances associated with new patterns of daily life and
new social perspectives have allowed transformations of mentality and consequent
changes in identity. Based on what has been analyzed and presented, it is acknowl-
edged that this is a constantly developing theme and that the area of Design is not
yet sufficiently explored in what gender issues is concerned. However, it is also
possible to conclude that the reduction of gender stereotypes and the gradual choice
for neutrality play an increasingly important role, as we can see in some successful
Design cases that prove their need and feasibility, legitimizing the difference that this
type of product may cause, promoting society reflection as a whole and individuals
in particular. In an age marked by constant changes, it is necessary to break preju-
dice, promoting equality and social acceptance. Nowadays, we experience multiple,
undoubtedly more complex and comprehensive behaviors that come from a growing
number of people who do not identify with the binary gender system, seeking for
freedom and striving for individuality.

Fig. 1 Research chart of androgyny term in the last twelve months worldwide. Image taken from:
https://trends.google.pt/trends/explore?q=androgyny. Access: April 10, 2020

https://trends.google.pt/trends/explore%3Fq%3Dandrogyny
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Fig. 2 Enby product designed by Wild Flowers, 2019. Image taken from: https://wildflowersex.
com/products/enby. Access: August 10, 2019

Fig. 3 Illustrative image of To Gather Together campaign, Gucci, 2019. Image taken from: https://
chime.gucci.com/homepage/. Access: June 22, 2019

https://wildflowersex.com/products/enby
https://chime.gucci.com/homepage/
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Fig. 4 From left to right. Metanoia V and Metanoia VI breast pin and Fazis I pendant by Darja
Popolitova, 2015. Images taken from: https://popolitova.com/portfolio/androgyny-jewellery-bey
ond-gender-2/. Access: April 16, 2019

Fig. 5 Statistical data from the questionnaire survey related to genderless products and their
existence on the market
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Addressing Glocalization Challenges
Through Design-Driven Innovation
Approaches

Rui Patrício and António Moreira

Abstract The aim of this paper is to explore a relevant conceptual limitation in the
literature onGlocalization approaches, when firms deploy their innovation strategies.
For that, traditional Local Global and Glocal approaches to serve different types
of markets are analyzed and dealt with through a series of case studies. Although
glocalization has been researched inmany dimensions, the link between glocalization
and the design-driven innovation approaches has not been extensively considered
in the literature. For bridging the research gap, this paper adopts a design-driven
glocalization framework that makes a cross-comparison of several cases of design-
driven innovation approaches, which are drawn from the existing theory. Findings
show that design driven approaches have the power to engage stakeholders from
academia, industries and society in the globalization or/and localization strategies
of products/services/business models to different markets and users. Findings also
support the conclusion that design-driven approaches facilitate the expression of
emotional factors in cultural products, strengthen interactions among individuals,
supporting the creation of new visions that intertwine objects and the environment.
As a result, design-driven approaches help deliver not only great user experiences,
but also support the personalization of different concepts.

Keywords Glocalization · Design thinking · Strategy

1 Introduction

Business internationalization is becomingmore important than ever as companies are
trying to reach more international markets, and international management practices
are becoming core activities in business practices [31]. As such, companies are using
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adaptation and standardization strategies to conquer international markets to increase
their presence in abroad [41].

Globalization has forced companies to embrace a process of innovation, devel-
opment and promotion of their products and brands to remain competitive in inter-
national markets [21]. One of the biggest challenges that companies have embraced
is the implementation of standardization (globalization) or/and adaptation (local-
ization) strategies of their products to the different markets where they operate
[47]. However, although they have been widely accepted, controversies remain [41].
Both adaptation and standardization highlight various aspects of the international
marketing strategy companies develop to tailor their products to different countries
and customers, based on Localization and Globalization strategies. The adaptive
behavior of consumers to corporate strategies plays a major role in understanding
the complexity of the adaptation process that companies want to implement [3].

This paper attempts to overcome a relevant conceptual limitation in the litera-
ture on glocalization approaches, when firms seek Local—thinking locally, acting
locally—Global—thinking globally, acting globally—and Glocal—thinking glob-
ally, acting locally—orientation to serve different types of markets as a result of their
innovation strategy [37].

Design-driven approaches like design thinking promote the development of a
responsive, flexible and people-centered organizational culture, which emphasize
the following distinctive principles: creativity and identification of emerging needs;
adoption of systematic and holistic approaches; involvement and collaboration;
conception of prototypes; adoption of people first and user experience approaches
[8, 17]. Given its characteristics, design thinking has the power to address market
and technology changes and adapt products and services to different customer needs.

This paper seeks to ask the following research question to answer is: How are
design-driven approaches addressing the challenges of Glocalization?

Although glocalization has been researched inmany dimensions and contexts [22,
23, 36], the link between glocalization and the design-driven innovation approaches
has not been extensively considered in the literature. For bridging this gap, the paper
compares several cases of design-driven innovation approaches, which are drawn
from the existing theory. This instrument implements a theoretical review-based
focus on the linkages between glocalization and design innovation management
approaches.

The results of the study support the idea that market entry strategies driven by
design approaches deliver great user experiences, particularly in industries more
threatened by market and technological changes. These findings are of added value
not only to researchers but also to managers that need to create and implement entry
strategies in local and global markets.
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2 Literature Review

2.1 International Strategies

Globalization brought about the need for companies to clearly define their presence in
internationalmarkets. Thus, companies have been trying to implement both standard-
ization strategies of their products, trying to implement Globalization strategies, and
sometimes adaptation strategies, throughLocalization strategies.Matanda andEwing
[21] analyzed how dynamic and continuous tensions are managed between Global-
ization and Localization strategies and their consequences for corporate strategy
decisions and processes.

These tensions are always present among companies that want to embrace interna-
tionalmarkets.Asseraf andShoham[2] support the need for constant adaptationwhen
crafting international marketing strategies. They claim that there are two different
situations called outside-in (OI) and inside-out (IO). Those who defend OI perspec-
tives are strongly influenced by contextual factors and tend to focus on the market.
OI perspectives ask questions such as “What do our customers need?”, “What are
our competitors doing?” and “What capabilities do we need to win?” and tend to
be market oriented aiming to adapt to the market [2]. IO proponents are internally
oriented and tend to rely on their competencies or their unique technologies. IO
proponents deal with questions such as “How can we invent the future?”, “How can
we make innovative products?” and “What can we do with our capabilities?” and
aim to change the market [2].

If continuous adaptation creates tensions among companies due to the need to
focus on those two perspectives, the cultural diversity, the various target customers,
the different local opportunities and geographical markets companies try to serve
create a continuous unbalance between Globalization/Localization or OI/IO strate-
gies. As such, in order to embrace their international activities across countries,
the following typology has been put forward: Globalization strategies (centralized
activities based on product standardization), Localization strategies (decentralized
activities based on product adaptation) and Glocalization strategies (centralized-
decentralized activities based on product standardization and adaptation) [45].

The importance of being local stems from the differences between countries
that support the idea that there are substantial worldwide differences in consumer
behavior, needs, wants and preferences [9]. Those differences support the adapta-
tion strategies to local preferences respecting the differences between markets and
cultures and the needs of consumers [46]. Wafler and Badir [44] defend that being
local demands the launch of unique local products in terms of brand, taste, shape,
color, size and/or packaging. Thus, the more a product or service adapts to the local
market conditions, the more it meets the needs of a local market [46].

Localization is ultimately the result of adapting to external factors involving,
among others, consumers, distribution systems, legal and socio-cultural contexts,
which force companies to adapt their product labels to local markets [43].
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A global marketing strategy is implemented when a standardized product sold in
international markets is identical to the product sold domestically, leading companies
to standardize their product ranges, labels, brand names and positioning [24, 28].
Such global companies are capable of creating a coherent global brand for all their
customers, which is the main benefit of global strategies.

The decision to go Local or Global comprises one of the most difficult and crucial
decisions a company has tomake as following one of these strategies has implications
for all operational processes of the company. It should be noted that extreme use of
either approach may lead to unsuccessful expansion into foreign markets [43]. As
such, Going Glocal may be a viable option.

Increasingly those concepts are part of a continuum [46], and the simultaneous
application of both approaches (Glocalization) has been advocated, so that companies
can benefit from Local and Global strategies, improving their competitiveness [16,
43]. If, on the one hand, Going Local is an interesting alternative to be implemented,
given the preferences of consumers and economic and legal cultural inequalities of
various countries, on the other hand, Going Global enables the creation of a global,
consistent brand image. Glocalization complements each other.

The idea of Glocalization is closely related to what is known as “micro-
marketing”, more specifically the tailoring and advertising of goods and services
on a global or near-global basis to increasingly differentiated local and particular
markets [27, 33]. Going Glocal means that companies seek to implement a mixture
of global standardization and local adaptation.

As Wilken and Sinclair [45] put it, the global marketing perspective glocaliza-
tion is an amalgam of global strategy and local adaptation in which each company,
whereas at corporate or business level. With glocalization, each company embraces
a particular stance depending on each organizational aspects and markets segments
the company wants to address. Thus, organization, product and advertising can and
often are globally aligned or locally adapted to differing degrees depending on the
company, the particular point in time and other circumstances [45].

2.2 Key Factors

There are several factors that act as antecedents of strategic decisions that influence
a company’s decisions whether to be Local, Global or Glocal [31, 38].

Company size influences the company’s decision to adapt or standardize its prod-
ucts. While large companies have financial resources, human resources, managerial
capabilities, learning experience and access to information, smaller companies have
specific competitive advantages because of their flexibility in providing customized
solutions, responding more readily to local needs and adapting more easily to new
international markets [18].

Larger companies are more likely to embrace Localization strategies [7] because
of their responsiveness to foreign markets, [30].
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When there are very large cultural differences between the countries of origin and
destination, there is normally a heavy reliance on the parent company, which tends
to concentrate all its power embracing Global strategies [42].

In countries where consumer tastes, culture and needs are very particular, there
is a clear need to tailor product features to consumer characteristics, behaviors and
tastes [38]. Under these circumstances, Localization strategies are mandatory.

While associating Localization strategies with highly different markets, and
Global strategies with highly similar markets [5], the degree of customer acceptance
also impacts the type of strategy. Thus, although there are countries that are very
similar to each other, there is a clear need to adapt products to certain markets based
on differences in perception and lack of homogeneity, which may open the door to
a glocalization strategy. Moreover, cultural and economic differences, and different
political and legal contexts are a solid obstacle to product/service standardization
permeating Localization and Glocalization strategies [18, 35].

Competitors greatly influence international corporate strategies. When competi-
tion is stiff, companies tend to enter international markets through Global strategies
standardizing their products to minimize risks, achieving better performances and
harnessing economies of scale. Local or Glocal strategies may be embraced adapting
product portfolios to find a competitive advantage, especially when companies can
create a solid foothold vis-à-vis main competitors [42].

Product characteristics and the industry inwhich companies operate also influence
the corporate strategy adopted. In technology-based industries, certain product types
work well based on Global strategies [42], while Local and Glocal strategies are
more advisable in processing industries [15].

Concerning services, the main reasons leading to standardization are cost mini-
mization, brand image and innovation [25]. There has been a growing concern with
Global-based strategies in services as a result of heterogeneity of service inputs
and outputs as a result of growing trend for customized services, which have led to
the implementation of Localization and Glocalization strategies [11] as they lead to
greater perceived control and consequently greater consumer satisfaction.

Although Localization and Glocalization strategies improve perceived singularity
and consumer experience [12, 39], competitive edges are short-lived since consumer
preferences are unstable and susceptible to external influences. Thus, the added value
of individually tailored offers are lower when compared to standard offerings, and
do not always translate into consumer loyalty [32].

Localization and Glocalization strategies may lead to lower productivity and
higher costs [14]. From this analysis it follows that while products and services have
specific characteristics, as soon as markets change, they need a constant adaptation
to different customer needs.
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3 Methodology

Although Glocalization has been researched in many dimensions and contexts [22,
23, 36], the link between glocalization and the design-driven innovation approaches
has not been extensively considered in the literature. Therefore, the research objec-
tives of this paper are as follow: (i) to synthetize the theoretical contributions of
Globalization, Localization and Glocalization; (ii) to explore the role that design-
driven approaches play in the implementation of standardization (Globalization)
or/and adaptation (Localization) strategies and a mixture of both (Glocalization),
and (iii) to examine the outcomes of design-driven approaches to glocalization.

For bridging the research gap, the paper adopts an instrument that makes a cross-
comparison of several cases of design-driven innovation approaches. The Glocaliza-
tionDesign-driven InnovationFramework (Fig. 1) helps to read the cases and the link-
ages between glocalization and design-driven approaches [26]. These linkages are
established around the following dimensions: (i) types of Products/Services/Business
Models (PSBMs) and sectors, e.g. industries more and less threatened by market and
technological changes (ii) types of Glocalization challenges, e.g. only global, only
local and both global and local; (iii) types of sustainable development goals; (iv)
types of outcomes.

Using Case #1 as an example, this framework shows that ceramic artists, students
and designers joined forces to develop handicraft productswith local cultural identifi-
cation conditions. Themajor challenges were related to the abandonment of the tradi-
tional craft production and the disposable consumption life culture that is spreading
at a global scale. Design thinking was the driving force of the creative process of
products that appeals to the emotional factor in traditional cultural. It inspired the
creation of local culture handicrafts that are favorable to a more sustainable way of
living.

4 Findings

4.1 Cases

The cross-comparison of existing studies about design-driven innovation approaches
to Glocalization brings new and meaningful insights about the linkages between the
types of PSBMs, challenges, goals and outcomes. All the different cases clearly
express the value-added of design-driven approaches, which are interpreted as
follows:

Case #1—Stakeholders from business (professional ceramic artists) and academia
(students and design instructors) joined forces to develop handicraft products e.g.
ceramics with local (Chinese) cultural identifiability through design avoiding a
disposable consumption life culture [20]. The major challenges are related to aban-
doning of the traditional craft production and the disposable consumption life culture
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Decent Work and Economic Growth (SDG#8) 

1 To support young craftsman from rural areas to achieve 
higher levels of economic productivity through innovation 1

7 To promote sustained, inclusive and sustainable economic 
growth 7

Build resilient infrastructure and innovation (SDG#9) 

6
To invest in new technology with a special focus on 
sustainability that does not sacrifice their focus on 
performance and service.

6

Sustainable Cities and Communities (SDG#11) 

1 To protect and safeguard cultural creative products with local 
cultural identifiability 1

2 To reduce environmental impact and explore how clothing 
can act as a catalytic surface to purify air 2

3 To commercialize cultural products at global scale that 
preserve its cultural meaning. 3

4 To support communities who seek design for a building or 
landscape or small-scale urban development. 4

4 To promote sustainable development focused on people and 
the respect of human rights. 4

5 To preserve the cultural atmosphere of traditional street 
markets and their local economies 5

Responsible Consumption and Production (SDG#12) 

1
To strengthen capacity to move towards more sustainable 
patterns of production while conserving the ecological and 
humanistic environment

1

2 To review the fast street fashion system based on a 
product’s fast replacement and planned obsolesce 2

Global+Local P/S/BM

3 3 To convert local culture (in Taiwan) into a creative cultural 
products to be sold to the global market (Chang et al, 2013) 3

6 6
To design concepts that would attract local consumers by 
understanding the differences between Chinese and 
European culture (Abildgaard and Christensen, 2017)

6

6 6
To bridge silos and co-create more efficiently by using 
design to innovate its operations (Abildgaard and 
Christensen, 2017)

6

Local Products/Services/Business Models

1 1
To develop creative products with local (Chinese) cultural 
identifiability through design avoiding a disposable 
consumption life culture (Li, Ho and Yang, 2019)

1 1

5 5 To revitalize a traditional street Market in Rural Korea with 
new products and services (Lee, 2018) 5

7 7 To improve the quality of life of individuals and social capital 
at local communities (Fassi and Sedini, 2017) 7

Global Products/Services/Business Models

4 4 To advance social partnership more rapidly in global and 
local contexts (Singh, 2019) 4 4

2 2 To ensure low impact and enduring life spans of textile 
products on a global scale (Valentine et al, 2017) 2
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that is wide spreading at a global scale. Therefore, they wanted to support young
craftsman from rural areas to achieve higher levels of economic productivity through
innovation; protect and safeguard cultural creative products with local cultural iden-
tifiability and strengthen capacity to move towards more sustainable patterns of
production while conserving the ecological and humanistic environment. The results
obtained have a good fit with above-mentioned sustainable goals. It was found
that sustainable design-driven approaches strengthen the coordinating force among
humans, objects, and the environment. Design thinking is the driving force of the
creative process of products that appeals to the emotional factor in traditional local
cultural identifiability, which accounts for the sustainable value of products of this
kind. Instead of duplicating traditional elements, design thinking inspired the creation
of local culture handicrafts that are favorable to a more sustainable way of living.

Case #2—This case involves a partnership between textile designers and textile
fashion industry to ensure low impact and enduring life spans of textile products
on a global scale [40]. Globalization, sustainability and technological changes are
challenging the way textiles are designed. More collaborative methods are required
to ensure products align with the circular economy, e.g. the UK alone, dispose of
approximately 10,000 garments every ten minutes. Sustainable goals are very much
focused on the reduction of environmental impact and review of the fast street fashion
system based on a product’s fast replacement and planned obsolescence. Co-design
practices described in the case enable people to personalize clothing concepts and
participate in making. This change is supported by the development of design-driven
capabilities like empathy, deep thinking, visualization, prototyping, and synthesizing
in a human centered approach to innovation.

Case #3—The Taiwan National Palace Museum established a partnership with
an Italian boutique design brand ALESSI to convert local culture into a creative
cultural product to be sold to the global market [6]. Designers were challenged to
apply domestic culture elements into global favorite style of consumers. Other stake-
holders from the academia (experts and scholars) and society (group of consumers)
were in line with the need to address these challenges by designing and commercial-
izing kitchen and dining table products inspired in ancient Chinese Art that preserve
its cultural meaning. The outcome of this partnership supports the idea that the asso-
ciation of cultural creativity into design helps to meet the flavor of the overseas
consumers and enhance the cultural level of the society. The cultural creativity that
is delivered through design is the key ingredient that can be applied by the industry
to compete in the global market.

Case #4—The raising of creative local community-based actions around the
globe requires the advance of social partnership more rapidly [34]. Typically, global
changes in society often begin when people take action at a community level. These
social partnership models can support local communities who seek design for a
building or landscape or small-scale urban development aswell as to promote sustain-
able development focused on people and the respect of human rights. Results from
partnership cases show that design thinking can make things visible. In one of these
cases, it created a clear vision that addressed environmental, economic, and social
aspects of a building/construction project. Design advances partnerships, bridges the
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local and the global, and builds intercontinental networks and communities that serve
in partnership and collaboration.

Case #5—A local foundationworking to revitalize the Eonyang traditional market
in Ulsan and a group of Students from Ulsan National Institute of Science and Tech-
nology (UNIST) are establishing a close collaboration to revitalize this traditional
street market in Rural Korea with new products and services [19]. This type of
initiative is addressing the current economic trends and efforts of traditional street
markets to promote tourism and culture alongwith commercial offers of products and
services. Thus, its main goal was to preserve the cultural atmosphere of traditional
street markets and their local economies. Students applied design thinking approach
to produce a new set of products and services, including fruit jams and hiking acces-
sories formountain visitors and proposals for guest accommodation. Design thinking
facilitated the knowledge exchange between students and market merchants, which
created valuable ideas for market revitalization and innovative designs.

Case #6—Designing across cultures was the key challenge addressed by a multi
stakeholders’ collaboration that involved an automotive manufacturer group of
collaborators from different areas (design, accessories and the user Involvement
departments) and countries (Scandinavia and China) and Chinese lead users. The
main focus of this project was to design a “concept package” for car accessories and
services that would attract local consumers [1]. To accomplish this difficult assign-
ment, the design team collected user insights like stories and anecdotes, and spent
a lot of time discussing how to navigate their own culturally influenced understand-
ings of the differences between Chinese and European culture. They also moved
into a more decentralized management structure to bridge organizational silos and
co-create more efficiently with users. This automotive manufacturer is investing in
new technology with a special focus on sustainability that does not sacrifice their
focus on performance and service. This is verymuch in line with the goals of creating
a reliable, sustainable and resilient transborder infrastructure to support economic
development. One of the most important outcomes of this project was a much clear
understanding of the Asian car user’s everyday needs and aspirations. Findings show
that design-driven approach through car user journeys and in-house interviews with
selected premium lead users enabled a rich collection of data to map current habits
and user needs.

Case #7—The case studies about participatory design and resilience jointly devel-
oped between the design department of a university and several social organizations
illustrate quite well how design-driven approaches can improve the quality of life
of individuals and social capital at local communities [10]. This approach addresses
the need to the create desirable contextual conditions in the areas of craft and DIY,
communities and social innovation, arts and cultural heritage that can promote social
change and improve the quality of life of individuals. Several examples of services
that promote sustained, inclusive and sustainable economic growth are provided
like the improvement of deprived areas of the city and the use of kitchen gardens
as educational tools. Design and participatory methods are particularly suitable to
engage people and make explicit many intangible elements like tools and social
relationships, which usually remain hidden.
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4.2 Remarks

Glocalization challenges can be broke down into: local PSBMs, global PSBMs and
a mix of both. Moreover, these categories may be slightly blurred by particular
market conditions, e.g. local products that can serve global customers and consumer
cultures, e.g. global products commercialized in local markets. Furthermore, the
types of PSBMs discussed in these cases are mostly from industries more threatened
by market, e.g. handicraft products and tourism and technology changes, e.g. textile
products and car accessories.

Findings show the relevance of UN 2030 sustainable development goals (SDG)
when it comes to implementation of glocalization strategies. It provides rich exam-
ples like the sustainable cities and communities (SDG#11), e.g. safeguard local
cultural identifiability, preserve the cultural atmosphere of local economies and
reduce environmental impact; decent work and economic growth (SDG#8), e.g.
support craftsman from rural areas; build resilient infrastructure and innovation
(SDG#9), e.g. invest in new technology with a special focus on sustainability; and
responsible consumption and production (SDG#12), e.g. review the fast street fashion
system based on a product’s fast replacement and planned obsolesce.

The types of outcomes display a clear match with the outlined sustainable goals. It
demonstrates what design driven approach can deliver when tackling critical glocal-
ization challenges. Design has the power to engage quadruple helix stakeholders,
typically from academia, industries and society. These stakeholders are the driving
forces of economical and societal change, which are supported by a comprehensive
set of design methods and tools.

5 Discussion

The classical debate between the Local/Global/Glocal perspectives has been prolific.
There has been tremendous emphasis in how companies, namely multinationals,
should embrace change to reach overseasmarkets.While beingLocal has been valued
when companies try to focus on the differences between countries that support the
idea that there are substantial worldwide differences in consumer behavior, needs,
wants and preferences, going Global has been embraced by companies when a stan-
dardized product can be sold in international markets as much as the product can
be sold domestically. On a different vein, Glocalization has been embraced when
companies try to detach themselves from the standardization/adaptation perspective
and embrace a blend of globally aligned perspective with a locally adapted solution.

If the literature on international marketing, relating product/market perspectives,
and international management, or organizational needs to strategy deployment, have
been extensively addressed, design-driven innovation is absent in the literature.
As shown in the seven cases depicted in Fig. 1, Design thinking solutions can be
important drivers in embracing Glocal solutions.
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Cases #1, #2, #3 and #4 depict clear examples of inside-out (IO) perspectives. Case
#1 seeks to increase cultural creative products respecting the ecological and human-
istic perspective and, at the same time, seeking to increase the economic productivity.
Case #3 exemplifies the desire to blend the Chinese local culture in global markets’
needs, references and brands, in order to explore ancient Chinese art globally through
aGlocal perspective. Case #4 depicts how design thinking supports social change and
through partnerships it is possible to bridge local and global perspectives involving
international communities. Case #2 shows how involving the end user in co-design
activities in the fashion industry supports local product to embrace Glocal markets.

Cases #5 and #6 depict clear examples of outside-in (OI) perspectives. Case #5
shows how design thinking facilitates the adaptation of traditional street markets and
local products to promote tourism through blending local culture and visitor’s needs.
Case #6 exemplifies how design thinking supported the understanding of the Asian
car use every day needs bridging the gap between the Chinese and European culture.

Finally, Case #7 exemplifies an outside-in inside-out IO-OI perspective of how
design supports the adaptation of deprived areas through participatory design that
supports the improvement of life of individual at local communities.

It seems there is no one-way street in this process, as OI, IO, as well as IO-OI
have been embraced to achieve their intents. As Asseraf and Shoham [2] put it, it is
important to think globally and act locally regardless the main purpose—the focus
on our capabilities/advantages or the focus on the market—as both perspectives
can be used intertwinedly. Design-driven innovation plays an important role in the
glocalization process as it can be used for blending product and market perspectives
delivering great experiences, adapting products / services to markets (Cases #1, #2,
#3 and #4) as well as taking advantages of the already markets served to bridge local
unknown characteristics to the world (Cases #5 and #6) without falling in the tyranny
of localization/globalization one street road.

Therefore, it is clear that design-driven innovation plays an important role in the
glocalization process, although is it not widely covered in the literature.

6 Conclusion

This research shows that design driven approaches have the power to engage stake-
holders from academia, industries and society in the globalization or/and localiza-
tion strategies of products/services/business models to different markets and users.
It supports the idea that design-driven market entry strategies deliver great user
experiences, particularly in industries more threatened by market and technology
changes.

Design driven approaches facilitate the expression of emotional factors in cultural
products, strengthen the coordinating force among humans, objects, and the environ-
ment, help to create a clear vision, build networks and communities, enable people
to personalize concepts, and help to understand local and global user’s needs and
aspirations. Moreover, taking into account their intricate interactions, design-driven
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approaches are very powerful in supporting Glocalization approaches as they enable
stakeholders to exchange experiences from far-flung environments and deploy then
in local settings underpinning the diffusion of global ideas to local environments, as
well the diffusion of local ideas to global settings.
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